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AHHOTauus padoyeil NPOrpaMMbl JTUCUHUILIHHBI

HucrummHa «luddepenimanbias TeOMETPHUsl U TOMOJIOTHS» BXOIUT B BapUATUBHYIO
4acTh 0Opa3oBaTeNbHOW TporpamMmbl  OakanmaBpuata mo HampasieHuio 02.03.02
«@yHaaMeHTaJIbHasA HHPOPMATHKA U MHPOPMAINIMOHHBIE TEXHOJIOTHN.

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

ConepxaHvue AUCHUILIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX TOIMOJIOTHYECKUMU
IPOCTPAHCTBAMH W HENPEPBIBHBIMH  OTOOPAXCHUSAMH  MEXKIYy HHUMH, TJAIKHUMH
OTOOPOKCHUSAMH W TIAIKUMH  OTOOPOKCHHSAMH MEXKIY HHMH, C  Pa3IdYHBIMU
nudepeHInaTbHO-TEOMETPUYCCKUM  KOHCTPYKIMSIMA  Ha TUIAJIKUX MHOTOOOpasHsX, C
PUMaHOBBIMH  TIPOCTpPAHCTBaMH, JuPdepeHIUMaNbHBIME  (popMaMu  HA  TIAJKHUX
MHOT000pa3usix, CBA3HOCTSIM Ha MHOr00Opa3usix; 0oJiee KJIIaCCUUYECKHUE BOMPOCHI CBSA3AHBI C
PETYISIPHBIMA KPUBBIMH Ha TIJIOCKOCTH W TIPOCTPAHCTBE, PETYJISIPHBIMHU TMOBEPXHOCTSIMH B
TPEXMEPHOM MIPOCTPAHCTBE, MOHITUAMHU KPUBHU3HBI KPUBOW W MIOBEPXHOCTH.

JlucuurinHa HaneaeHa Ha GOPMUPOBAHUE CJICIYIOMMX KOMIIETEHIIMM BBITYCKHUKA:
npogeccuonanvuvix (IIK): 11K-1.

Hpenoz[aBaHHe JUCHHUILIMHEBI IIPCAYCMATPUBACT IIPOBCACHHUC CIICAYIOIINUX BHIOB y‘{C6HI>IX
3aHSATUM: JeKyuu, npaKkmudecKue 3aAmusd u camocmosimenbrhasl pa60ma.

PabGouass mporpaMma IUCHHMIUIUHBI TMPETyCMATPUBACT TMPOBEJCHUE CIEIYIONUX BHUIOB
KOHTPOJII ~ yclieBaeMocTu B (opme:  KowmpoavHou  paboma u  KOMIOKEUYMA,
NPOMENCYMOYHBIU KOHMPOTIb 8 (hopme 3ayema.

OO0beM IUCHUIUIMHBL 3 3a4€THbIE €IMHHUIIBI, B TOM YHUCJIE B aKaJIEeMHYECKHX 4Yacax IO
BHJIaM Y4€OHBIX 3aHATHI

Cemectp YueOHble 3aHATHS ®opma
| B TOM YHCIIE MIPOMEXKYTOUYHOI
KonTakTHast paboTa 00ydaronuxcs ¢ npernojaBaTeiieM CPC, | arrectanuu (3a4er,
Bcero W3 HUX B TOM JII/I(i)(i)egeHHI/IpOBaH
Jlexn | JlaboparopH | IIpaktnue | KCP | koncynpra | IHCIC HBIM 334CT,
uu pl€ 3aHATHSA CKHe 14001 9K3aM 9K3aMCH
3aHATHS eH
4 108 30 32 46 3auer

1. lleiu ocBOEHUS TMCUMIINHBI

['maBHas menb kypca «/uddepennnansuas reoMeTpus U TOMOJOTHS» BBITEKACT M3 KBa-
TU(UKAITMOHHBIX ~ TpeOOBaHWUN K  BBIMYCKHUKAM  BY30B [0  MaTeMaTHYECKUM
CHEIUATBHOCTSIM:
(dhopMHUpOBaHNE Y CTYJIEHTOB — OYIyIHUX OaKkaJaBpOB MATEMATUKH — CHCTEMbI 3HAHHM
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e 00 OCHOBHBIX MpoOJEMax MAaTEMaTUKH, O COCTOSHHUU W NEPCIEKTUBAX PA3BUTHUS €€
BAKHEMIINX HAIIPABIICHUN;
® 0 3HAYEHMM MAaTEMaTHKHU B IIO3HAHUU (PyHAAMEHTAIbHBIX 3aKOHOB MHUDA;
® 0 BOKHEWIMX acHeKTax MPUKIAJHOTO UCIOJIb30BAaHUSI MATEMATUYECKUX 3HAHUM.
[losTomMy menpi0 mpenogaBaHusi JUCHHUIUTUHBL «JluddepeHnnanbHas TeoMeTpus U
TONOJIOTHSI» SBIIAETCA:

1) oBnaseHue CTyIEHTAMH MaTEMAaTHYECKUM aIllapaToM KJIACCUYECKON M COBPEMEHHOMN
g epeHnrnaIbHON TeOMETPUHU U TOMOJIOTHH, (DYHIaMEHTaIbHBIMU TEOPETUIECKUMHU
ITOJIOKEHUSAMH 3TUX TEOPUH;

2) BOCHHTaHHE U Pa3BUTHE HX MATEMAaTHYECKON KYJIbTYpPHI;

3) O0co3HaHHE MU MPHUKIAJTHOTO XapaKTepa MaTeMAaTUKH B IIETIOM U TU(PepeHIINATEHON
I€OMETPUH U TOIIOJIOTUN B YACTHOCTH.

Bmecre ¢ TeMm, usydenue auctumuimHbel “‘/{uddepennmanbHas reoMeTpuss U TOMOJIOTUS™
IPECIIENYET U CIAEAYIOIINE YACTHBIC LIEIIN:

1) oOecrnicueHHEe MOHATUIHOW 0a3bl Il M3YYCHHS JAPYTHX MPEIMETOB, MCIIOIb3YIOIIHX
rE€OMETPUIO U TOMOJIOTHI0 B KAUECTBE MOCTABIIMKA HEOOXOAUMOIO MaTeMaTUYECKOTO
anmnapara (MaTeMaTH4EeCKUI U (YHKIIMOHAIBHBIN aHaiu3, TEOpHUsI
nuddepeHunanbHbIX YpaBHEHUM, TeopeThdyeckas (u3uMka W 1p.), U JajJbHEHIIEro
CaMOCTOSTEJIbHOTO N3YYEHUSI MaTEMAaTUKH;

2) BOCIHTAHWE U PA3BUTUE X MATEMATHYCCKOU KYJIbTYPHI;

3) oco3HaHWE UMH MPUKIAJTHOTO XapaKTepa MaTeMAaTHKH B IIEJIOM U U PEepeHITMATEHON
Tr€OMETPUU U TOMOJIOTUU B YACTHOCTH.

4) ¢opmupoBaHue Oojee IIUPOKOTO M TIYOOKOTO TOHMMAHHS  Ba)KHEHIHX
IF€OMETPUYECKUX M TONOJIOTMUYECKUX CTPYKTYp, IIOBCEMECTHO HCIOJIb3YEMBIX B
MaTEMaTHUKE;

5) CONpOBOXKICHHWE TEOPETUYECKOTO MaTepualia pPa3sHOOOpa3HbBIMH  33Jla4aMd U
YIPaXHEHUSIMH UL CAMOCTOSITEJIBHOTO PELIeHMs, MO3BOJIIOIUMU Oosiee TIIyOOKO
IPOYYBCTBOBATh TEOPETUYECKUE TMOJOKEHHUSI TUCUUIUIMHBI U Pa3BUTh y CTYACHTOB
HaBBIKM CAMOCTOSATEIBHON PadOTHI.

2.Mecto nucuuiuiuabl B cTpykrype OOII 6akanaspuara

JuctumnHa ouggepenyuanvras ceomempus u monoio2us BXOIUT B BAPUATHUBHYIO YacThb
oOpaszoBarenpHOil  mporpammbl 1o HampamieHuto  02.03.02  @ynoamenmanvhas
uHgopmamuka u UHGOpMAayUOHHbLE MEXHOTIOSUU.

Knaccuueckass BeTBb MareMaTtuku — JuddepeHunanbHas reoMerpuss — U Oosee
COBpPEMEHHasi MaTeMaTH4ecKas AMCIUIUIMHA — TOIMOJIOTUS — SIBISIIOTCS TEMH, CBSA3aHHBIMHU
MeXxay co0Ol pa3fesiaMd COBPEMEHHOM MaTeMaTHKH, 0€3 3HaHUS KOTOPBIX HEBO3MOYKHO
MPEACTABUThH KBATU(PUIIMPOBAHHOTO OakajlaBpa—MaTeMaTHKA.

CoBpeMeHHble nuddepeHianbHas reoMeTpusi U TOMOJIOTHUSl HCIONB3YIOTCA Kak s
pEelIeHUs] TEOPETHYECKUX BOMPOCOB MaTEeMaTUKHM, TaK M JUIsl PEHICHUS MPUKIATHBIX
MaTeMaTUYECKHX 3a/1ay.

Tomonoruss kak Hayka, M3ydamoollas IOHSATHE HENPEPBIBHOCTH, SABISIETCS OJHOW U3
(GbyHIaMeHTaIbHBIX HayK, JIEXKAIIUX B OCHOBE MaTeMaTHKH, MO KpaiiHe Mepe, B OCHOBE TeX

e€ paslesioB, KOTOpPbhIE CBSI3aHbI C HENPEpPbIBHOCThIO. Crojla BXOJAT MATEMAaTHUUYECKUU H
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(GYHKIIMOHATBHBIA aHaIN3, Te€OMETpUs, YaCTHUHO airedpa U MHOTUE JPyTrue pasJebl
MaTreMaTuku. [10CTOSSHHBIN WHTEpPEC K TOMOJOTHUU BBI3BAaH MOTPEOHOCTHIO MAaTEMAaTHUKOB B
cBOOOJHOM BiaJieHHMH Haubonee oOUMMH (YyHIAaMEHTAIbHBIMU HIESIMH MaTEMaTHKH,
00€eCreynBarOIUMU €€ €IUHCTBO.

Bcé 310 mokaspIiBaeT BaXKHOCTh M aKTYaIbHOCTh U3yUeHUs AU depeHIInaIbHOl TeOMETPUN
Y TOIOJIOTHU JIJISl IOJTOTOBKY KBATU(PHUIIMPOBAHHBIX OakaiaBpoB 1o HarpaieHuto 02.03.02
DyHIaMeHTAJIbHAA HHPOPMATHKA U HHPOPMAUOHHbIE TEXHOJIOTHH.

UreHne Kypca TpernojaraeT 3HAKOMCTBO C AHAIMTUYECKOW TeoMeTpuel, anreOpoi u
MaTeMaTHYECKUM aHATH30M.

3. Komnerenuun ody4aromerocsi, GopmMupyemMbie B pe3yJibTaTe 0CBOCHHUS AUCHUILIUHBI
(mepeveHb MIAHNPYEMBbIX Pe3yJILTATOB 00yUYeHH).

Komnerennuun | ®opmyaupoBka komnerenuun n3 ®IrocC ILnanupyemMsble pe3yibTaThl
BO 00y4eHusi (MOKAa3aTeJ U JOCTUKEHUS
3a/JaHHOI0 YPOBHS OCBOCHUSA
KOMIIETeHI[Hi)
IK-1 CIIOCOOHOCTBIO ~ coOMpath, OOpabaTbiBaTh U | 3HAeET: MecTo  auddepeHImanTbHON
HHTEPIPETUPOBATD JlaHHbIE COBPEMEHHBIX | TEOMETPUU A TOIOJIOTMH BHYTpH

HAayYHBIX HCCIICAOBAHUM, HEOOXOOUMBIE JUIS | MAaTEMAaTHKU
(GbopMHpOBaHKsT BBIBOJOB TIO0 COOTBETCTBYIOLIMM
HaYYHBIM UCCIICIOBAHUSIM Ywmeer: bopmynupoBaTh 3a1a4u
MaTeMaTHYeCKOTO aHaNM3a,
nuddhepeHnnanbHbIX YpaBHEHUH, QU3NKA
Ha SI3BIKE mddepeHInanTsHOR
T€OMETPHH 1 TOTIOJIOTUHU

Baangeer. OCHOBHBIMHU METOJIaMU
nuddepeHIUanbHON TEOMETPUN |
TOIIOJIOTUH

4. O0beM, CTPYKTYpPA U cOepPKaHNe TUCHUIIUHBI.

4.1. O0beM IUCHMILIAHLI COCTABIACT 3aUYSTHBIX CAUHMIL 3, akageMuaeckux yacoB 108.
4.2. CTpyKTypa IACLMIUINHBI.

AYIUTOPHbIC 3AHSATHSL, B TOM |
8 ymcje g DopMBbI TEKYLIETO
HazBanus pa3nesioB u o g ‘g KOHTPOJIA
TeM TUCHUILTHHBI 5| 2 - ycneBaeMocTH (no
S S | g Helenam cemecmpa)
S5 |5 | 8| .3 %8 Popwa
¢ =1 g = S gl S NMPOMEKYTOUHOI
= = == | €% 2|8 aTrecrauuu (no
= = & B el KXo cemecmpanm)
Yemeepmyiil cemecmp
Mopayas 1. O0mast Tonosorust
Bcezo no mooynio 1 4 12 12 12 KonTponbHas pabora,
KOJIJIOKBUYM
1. Metpudeckue u 4 6 6 4
TOTIOJIOTHYECKUE
npoctpancTBa (OCHOBHBIE




TTOHSITH)

2. KommakTHbIE U CBSI3HBIC 4 2 2 2

TII

3. Pa3Ouenue equHULILI 4 2 2 4

4. OdynnameHTanbHas 4 2 2 2

rpymnmna

Mopnyas 2. Teopusi KpUBBIX U MIOBEPXHOCTE

Bcezo no mooynio 2 4 10 12 14 KontponbHas pabora,
KOJUTOKBHYM

1. 'magkue MHOrO0Opa3us 4 4 6 4

¥ TJIJIKHE OTOOPasKCHHUS

2. Kpusble Ha mmockoctn u | 4 2 2 4

B IIPOCTPAHCTBE

3. Teopus moBepxHOCTEH 4 4 4 6

Mopayas 3. Iuddepennupyembie MHOT0o0pa3ust

Bcezo no mooynio 3 4 8 8 20 Kontponbnas pabora,
KOJUTOKBHYM

1. TeHzopHbIe Mo Ha 4 4 4 6

MHOT000pa3usX.

PumanoBa meTpuka

2. Ad¢duHHAS CBI3HOCTD 4 2 2 6

3. [lapamnensHbril mepeHoc | 4 2 2 2

U TEH30pD KPUBU3HBI

4. NaterpupoBanue 6

b dhepeHnnanbHEIX HopM

HTOI'O 3a cemecTp 108 30 32 46 3aver

4.3. Conep:kanue JTUCUUILIMHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesiam)

4.3.1. Coodeprcanue 1eKUUOHHBIX 3AHAMUL NO OUCUUNTIUHE

Yemeepmulii cemecmp

Monayasb 1. O6uaa mononozus

» Jlexuus Ne 1. Metpuueckue npoctpanctsa (MII) u Tomosoruueckue mpocTpaHcTBa

(TID)

» Jlexuus No 2. OTHOILIIEHHUE «TOYKA-MHOXKECTBO» B T1I.

° BHympeHH}l}l mouKa, 6HeWHAs mo4Kka, cpaHuUvYnasd mo4uka, niouka npuKoOCHO6€HUA, npe()efzbnaﬂ
MmoY4Ka, U30JaupoOBarHAsl MO4YKA MHOJMCecmeada 6 TI1.

Onpeoenenue u npumepot MI1.
OcnosHble MempuyecKue NOHAMuUs: wap, 02paHudeHHble MHOMCeCmad u op.
Cxooumocms nociedosamenvrHocmu 6 MI1.

Henpepuignvie omobpasicenuss mexcoy mempuyeckumu npoCcmpaHcmeamu.
Onpeoenenue u npumepwt TI1.
Omkpvimobie MHONMCecmBa u ux ceoticmsea. OKpecmHOCMb MOYKU U MHONCECMEA.
basza u npeobasa TII. baza 6 mouxe.
Ilepsas u 6mopas akcuomvl cuemHocmu.

L4 BHympennocmb, BHEUIHOCMb, cpaHUuUYya U 3aMblKaHUue MHoacecmed 6 TII.

» Jlekmus Ne 3. HerrpepbiBabie 0ToOpaxkeHus B TI1. AKCHOMBI OTIEITMMOCTH.
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Onpedenenue nenpepvigHoco omoopadicenusi. Henpepvienocmov 6 mouxe.
Pasznuunvie sxeusanenmuvie GopmymuposKu HenpepbleHOCmU OMoOPANCEHUSL.
Tomeomopghusmol.

Axcuomovr omoenumocmu.

Peeynapuvie u Hopmanovusie TII.

» Jlexmus Ne 4. Komnaktasle U cBsasuabie T11.

® Onpedenenue u IKEUBATICHMHbBLE POPMYTUPOBKU
e OcHosnvle ceoiicmea komnaxmuwvix TI1.

o Caasuvie TII u ux ceoticmsa.

o Jlunetino cesazuvie TII u ux ceoiicmaa.

» Jlexuus Ne 5. @yHKIMOHATBHAS OTACIUMOCTD U pa30MCHHE ¢IMHHUIIBI.
o  DYHKYUOHATLHASL OMOETUMOCHID.
o Teopemvl YpuicoHa.
o Pazbuenue eounuywl.

» Jlekmus Ne 6. dyHIaMeHTaIbHAS TpyIITIA.
o Onpedenenue 21adk020 MHO2000pa3usi.
o [Ipumepul 2nadkux MHO2000pa3ull.

Mopyasb 2. Teopusa Kpuevix u nogepxnocmeit

> Jlexuus Ne 7. I'mankre MHOTOOOpA3ust M II1aJIKHE OTOOPaKEHUS
o N-mepnas kapma u amnac.
o [1aokue cmpykmypul u 21a0Koe MHO2000pasue
o [Ipumepwbl enadxkux MHO2000pasuii
e [1adxoe omoopadicenue MHO2000pasuil

> Jlekus Ne 8. KacarenbHas IJIOCKOCTh B TOYKE IUIaJIKOTO MHOTOOOpa3us
o KacamenvHulil gekmop 21a0Kko20 MHO2000pa3us 8 moyke — pa3iudHvle N0OX00bl.
o Kacamenvnoe npocmpancmeo
o Kacamenvnoe paccioernue

» Jlexuns Ne 9. KpuBble Ha IIIOCKOCTH M B POCTPAHCTBE
e [louamue kpueoui

Ecmecmeennasn napamempuszayus Kpugotl

Jnuna xpuseoii

IInockue kpugvle

Kpueusnua. @opmynvr @pene

IIpocmpancmeennvle Kpugvie

Kpususna u kpyuenue. @opmynvr Ppene

» Jlexums Ne 10. BHyTpeHHsIS TEOMETPHS TOBEPXHOCTH.

Ilonamue nosepxnocmu.

Cnocobvl 3a0anus nogepxHocmu
Pecynsapuvie nogepxnocmu

Ilpumepwvt nosepxrnocmeti

Kacamenvnas nnockocmu k nosepxnocmu.
Kacamenvnoe paccroenue nosepxnocmu
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Ilepsas keadpamuynas opma no6epxHOCMuU Kax cnocob 8blYUCIEHUS CKATISPHO2O0
npou3ee0eHuUs KAcameibHblX eKMOPO8 NOBEPXHOCHI.

Jlnuna kpusou Ha NOGEPXHOCMU.
Venvl Ha nosepxnocu

1Inowaow nogepxnocmu.
H3zomempuunocms nosepxnocmetl.

» Jlexuumst Ne 11. BHemHsst reoMeTpusi TOBEPXHOCTEM.
o HopmanwvHoe eayccoso noie.
o Jlughgepenyuan Hopmarbroco omoodpadcenus
OcHogHOtl onepamop nosepxHocmu
Bmopas ¢pynoamenmanvnasn ghopma nosepxnocmu
I nasHvle Kpusu3Hbl NOBEPXHOCIU.
T'ayccosa kpususna nosepxnocmu.
I'nasnvle nanpaenenuss nosepxHocmu
Hopmanvuas kpususna Kpusoii Ha no8epXHOCHU.
Inasnvie kpususnvl u hopmyna diinepa
Teopema Menve.
Acumnmomuyeckue TuHUU

Moayas 3. {uddepenuupyembie MHOT000pa3us.

» Jlexmwst Ne 12. TeH30pHBIE 1MOJIT HA MHOTOOOPa3HUsX.
o [lonamus meH30pHO20 NOJISL HA MHO2000PA3USAX.
e OcnosHble nunelinble onepayuy Hao MmeH30pamu.
o Ocnosnvie oughghepeyuanvHvle onepayuu HA0 MEH30PHbIMU NOTAMU

» Jlexmus Ne 13. PumaHOBBI MHOTOOOpa3us
® PuMaHoea mempuka Ha MHOZOO6pa3MM
o [Ipumepsl pumMaro8bix MHO2000pa3Uli

» Jlexuus Ne 14. Adbdunnas cB3HOCTS.
o [lonamue agpunnoti cesaznocmu Ha MHO2000PA3UU.
o C6A3HOCMb HA PUMAHOBOM MHO2000DA3UU
e Ceasnocms Jlesu-Yesuma.

» Jlexuus Ne 15. [MapannensHblil mepeHOC B MPOCTPAaHCTBaX ¢ ad(HUHHOM CBSIZHOCTHIO
o [lonamue napauiileslibHoco nepeHoca
e [Ipumepwi
° Kpueuswa C6A3HOCmMU

4.3.2. Cooeprcanue 1ab60pamopno-npaKmudecKux 3aHAmuil N0 OUCYUNTIUHE

Yemeepmulii cemecmp
Moayas 1. O6uaa mononozusa



» llpaktuyeckoe 3anstue Ne 1. Merpudeckue npoctpanctsa (MII) u Tomonorudeckne
npoctpanctia (TII)

Onpeodenenue u npumepvr MI1.

OcnosHble MempuyecKkue NoHAMuUs. wap, 02panudeHnble MHOXCeCmaa u op.

Cxooumocms nociedosamenvrocmu 6 MI1.

Henpepuignvie omobpasicenus mexcoy mempuiecKkumu npocmpancmeamu.

Onpeoenenue u npumepwot TI1.

Omkpvimobie MHodcecmsa u ux ceoticmsea. OKpecmHoCcmsb MOYKU U MHOICECMEA.

basza u npeobasa TII. baza 6 mouxe.

Ilepsas u 6mopas akcuoMvl CHemHOCHU.

» IlpakTudeckoe 3ansaTue Ne 2. OTHOIIIEHHE «TOYKa-MHOXecTBO» B TI1.
° BHymp€HHﬂﬂ mo4Ka, 6HeWHAsl mo4Ka, cpanudnas modxka, moika npuKoOCHOBEHUA, I’lpedefleaﬂ
mouKa, u3ojaupoeanHas mo4ka Mroacecmeda 6 TI1.
° BHymPEHHOCI’I’Ib, BHEUIHOCMb, cpaHuya u 3amMblKaHue mHoacecmed 6 TI1.

» llpaktudeckoe 3ansatue Ne 3. HenpepoiBabie otoOpaskenust B TI1. Akcrnombl

OTAEIIMMOCTH.
Onpedenenue nenpepvignozo omoobpadicenus. Henpepvignocmo 6 mouxe.
Pasznuunvie sxeusanenmmuvie popmyruposKu HenpepvleHOCmU 0OMOOPANCEHUSL.
T'omeomopghuszmei.

Axcuomsr omoenumocmu.

Pezynapnvie u nopmanvuvie TI1.

» llpaktudeckoe 3ansaTue Ne 4. KomnakTabie u cBsizHbie TI1.

® Onpedenenue u IKUBALEHMHbBLE POPMYTUPOBKU
e OcHosnvle ceoiicmea komnaxmuwvix TI1.

o Ceasuvie TII u ux ceoticmsa.

o Jlunetino ceazuvie TII u ux ceoiicmsa.

» Ilpaktrueckoe 3ansatue Ne 5. yHKIIMOHAIbHAS OTACIMMOCTD U Pa30UCHUE CAUHUIIBL.
L] @yHKquHa]leaﬂ OI’I’l()eﬂMMOCmb.
o Teopemvl VYpovicona.
o Paszbuenue edunuyol.

» Ilpaktnaeckoe 3ansatue Ne 6. dyHnaMeHTaIbHAS TpyIIIIa.
e Onpeoenenue 21a0K020 MHO2000PA3USL.
o [lpumepul 2nadkux MHO2000pa3ull.

Monyas 2. Teopus Kpugvix u nogepxnocmeil

> Ilpaktuueckoe 3austue Ne 7. ['majgkue MHOT00Opa3us U TIIaKUE OTOOpaKEHUS
o N-mepnas kapma u amaac.
o [1aokue cmpykmypul u 21a0Koe MHO2000pasue
o [Ipumepwl enadKkux MHO2000pa3uti
o [1aokoe omobpadicerue MHO2000pa3zuti

» Ilpaktuueckoe 3ansatue Ne 8. KacarenbHas mIOCKOCTh B TOYKE IJ1aJIKOTO
MHOT'000pa3us
o KacamenvHulil gekmop 21a0Kk020 MHO2000pa3us 8 moyke — pa3iuiHvle N0OX0O0bL.
e KacamenvHoe npocmpancmeo



o Kacamenvrnoe paccioernue

> IIpaktnueckoe 3ansatue Ne 9. KpuBble Ha INIOCKOCTH U B IPOCTPAHCTBE
o [lonamue kpueotl
o Ecmecmeennas napamempusayus KpUgotl
e /lnuna Kpueoti

Ilnockue kpuswie

Kpususna. @opmynvr @pene

IIpocmpancmeennuvie Kpugvle

Kpususna u kpyuenue. @opmynvr Ppene

> IIpaxktnueckoe 3anstue Ne 10. BHyTpeHH:as reomMeTpust TOBEPXHOCTH.

o [lonamue nosepxHocmu.

Cnocobwl 3a0anus nogepxHocmu

Pecynapnuvie nosepxnocmu

Ilpumepwt nosepxnocmeti

Kacamenvnas nnockocmo k nosepxnocmu.

Kacamenvnoe paccroenue nosepxnocmu

llepsas keadpamuunas opma nosepxHocmu Kaxk Cnocod 8bIYUCIEHUS CKATISIPHO2O
npou3eedeHUs KAcameibHblX eKMOpPO8 NOBEPXHOCHI.

Jnuna kpusoii Ha nosepxHocmu.

Venvl Ha nosepxnocu

1Inowaow nogepxnocmu.

H3zomempuunocme nosepxnocmetl.

» Ilpaktnueckoe 3anstue Ne 11. BHenHsg reoMeTpust MOBEPXHOCTEN.
e HopmanvHoe 2ayccoso noie.

o Jlughgepenyuan nopmanvrhoco omoodpadcenus

e (OcHOBHOU Onepamop nogepxHocmu

e Bmopas ¢pynoamenmanvuas popma nosepxHocmu

o [1asHvle KpUBU3HbBL NOBEPXHOCHIU.

o [ayccosa KpuusHa NOBEPXHOCMIL.

o [asHvle HanpasieHus No8epXHOCMU

e Hopmanvhas KpususHa Kpusou Ha NOBEPXHOCMU.

o [asHble Kpususnvl u ghopmyna dinepa

e Teopema Menve.

® Acumnmomuuecxkue TUHUU

Moayas 3. {uddepenuupyembie MHOT000pa3us.

» Ilpaktuyeckoe 3anstre Ne 12. TeH30pHBIE MOJISI HA MHOTOOOpa3HsIX.
o [loHamus meH30pHO20 NOJIsi HA MHO2000DA3USIX.
o OcHnosHble TUHelHble ONnepayul Hao MeH30pPamu.
o OcnosHvie ughghepeyuanvHvle onepayuu HA0 MeH30PHbIMU NOJAMU

» Ilpaktuaeckoe 3ansitue Ne 13. PuManoBel MHOTOOOpa3ust
e Pumanosa MempuKka Ha MHOZOO6pCl3MU
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o [Ipumepsl puMaHo8biX MHO2000pa3Ull

» [pakTrueckoe 3anstue Ne 14. AdduHHAS CB3HOCTS.
o [lonamue aghhunmoil ces3Hocmu Ha MHO2000OPA3UU.
o (C8s3HOCMb HA PUMAHOBOM MHO2000pA3UU
o Ceasznocms Jlesu-Yesuma.

» [lpaktudeckoe 3anstue Ne 15. [lapanienbHblil mepeHoC B IPOCTpaHcTBax ¢ ahPuHHON
CBA3HOCTBIO
o [lonamue napannenvbHo2o nepeHoca
o [Ipumepni
e Kpususna ceaznocmu

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

B ocnoBe npenonaBanus auctuiuivHabl JuddepeHnpranbHas reoMeTpust U TOMOJIOTHS JICKHUT
JIEKITMOHHO-CEMHUHApPCKasi CUCTeMa OOY4YeHHMsI, YTO CBSA3aHO ¢ HEOOXOIUMOCTHIO aKTHBHOTO
MIPOJTYMBIBAHUSI TEOPETHUYECKOTO MaTrepuaja, CojepiKallero TIIyOOKHe H aOCTpaKTHBIC
noHsATus. UHIuBuyaibHbie 0COOCHHOCTH 00YUYaAIOIINXCS YUYUTHIBAIOTCS MOI00POM 3aIaHUI
Pa3HOTO YPOBHS CJIIOKHOCTHU JIJIsl CAMOCTOSITENIbHON Pa0OThI CTYACHTOB.

[lo naHHO¥W AMCUUIUIMHE YYEOHBIM IJIAHOM MPEAYCMOTPEHO TaK)Xe MPOBEACHUE 3aHSTUN B
WHTEPAKTUBHBIX  (opmax. Jlekiiuu  OpoOBOJATCS B AYJUTOPHUSAX, OCHAIICHHBIX
BHJICONIPOEKTOPAMHU. B  ynuBepcutere ¢dyHkuuonupyer lLleHTp COBpeMEHHBIX
0o0pa3oBaTEIbHBIX  TEXHOJIOTHH, B KOTOPOM MPEAYyCMATPUBAIOTCS  MAaCTEpP-KJIacChl
CIICIIMAJIFCTOB.

6. YueOHO-MeTOAMUYECKOE 00ecIieYeHre CAMOCTOSTeIbHON PadoThI CTY/IEHTOB.

Y4eOHO-MeTOAMYECKHE TOCOOHS JAJISI CAMOCTOATEIbHOU PadoThI

1. Muenko A. C., ®omenko A. T. Kpatkuii kypc nudpepeHunanbHoi reoMeTpun 1
tontojiorun. M.: ®DUSMATIJINT, 2004.

2. Mumenko A. C., Comosses lO. I1., ®omenko A. T. CoopHuK 3a1a4 1o
muddepennmansaoit reomerpun u ronosioruu. M.: ®USMATIIUT, 2004.

3. Hacpynaes @.C. [luddepennmanpHas reOMETpUs U TOTIOJIOTHUSA : JUIsl CTY/. 2-TO rojia
o0yu4. (pak-Ta MmaTemMaTuKu U KOMIbIOT. HayK. Y.1 : JluddepennmanpHas reoMeTpusi.
Teopus kpuBbIx. — Maxaukana : Mzn-so AI'Y, 2015. - 20-00.

4. Cusprii, C.B. Jlekiuu o nuddepeHnuaibHONi TEOMETPUH : yueOHOe mocodue i
MAaTEMATUYECKUX CIIEHIMATIBHOCTEN U HAIPABJIECHUN NOATOTOBKH B YHUBEpPCUTETaX —M.

: @usmatiut, 2007. - 377.

3aaHus I CAMOCTOSITEILHOM PadoThl

1. KapnunanbHas apudmMeTuka
2. O0001IeHHAs TOCIeN0BATEILHOCTb.
3. OuIbTpHL.
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CrocoOnlI 3a/1aHUS TOHOJIOTHH.

Cxomumocts B TII.

JlokanpHO-KOHEUHas] CHCTEMAa MHOYKECTB.
daKTOp-MPOCTPAHCTBO U (HaKTOP-TOIIOIOTHSI.

[IpousBenenue 6eckoneunoro cemericrra TII.

© 0 NGk

. [IpousBeneHue TONOJIOTMUECKUX MTPOCTPAHCTB.

10 AKCUOMBI OTIETUMOCTH.

11.MeTtpuueckue MpocTpaHCTBA.

12.KoMIakTHbI€ TOMOJIOTUYECKHE MPOCTPAHCTBA.
13.Moueomophu3Mbl, STHOMOPPUIMBI 1 TOMEOMOP(HU3MBI.
14.PazMepHOCTH TOMOJIOTUYECKOTO MTPOCTPAHCTBRA.
15.CtpyKTypa OTKPBITBIX MHOKECTB HA MPSMOM.
16.I1epBast u BTOpasi akKCUOMBI CYETHOCTH.

17.Pa3nuuHble NOAXO/bI K ONPEAEICHHIO TJIaJKOI0 MHOTO00pa3usl.
18.0Omnpenenenue u npumepsl Tpymi Jlu.

19.JIemmbl YpeicOHa (0Ka3aTEILCTBA).

20.Metpuzyemocts TII.
21.Kommaktudukammm.
22.Pa30ueHne eUHUIIBL.
23.ITapakOMITaKTHBIE IPOCTPAHCTBA.
24.Pa3auyHble BUALI HCCBSI3HOCTH.

25.Kimaccnaeckue moBEepXHOCTH.

26.BHYTpeHHsI 1 BHEIIHSSI TEOMETPHS TIOBEPXHOCTH.
27.OpueHTHpYEMbIE U HEOPUEHTUPYEMbIE TIOBEPXHOCTH.
28.Kinaccuueckue KpuBbI€.

29.Teopema ["aycca.

30.9Bour0Ta ¥ DBOJILBEHTA.

31.0rubaromas cemelicTBa KPHUBBIX.
32.IIpumepsI rIaIkKux MHOTOOOpa3Hid.
33.KacarenpHOe 1 KOKacaTeIbHOE PACCIOCHUS.
34. lnddepennnanbabie GOPMEI.
35.0mpenenenus u npuMepsl rpym Jlu.
36.Teopembl YUTHU O BIOKECHUHU.

37. Auddepennmansunie hopmsl B R".
38.Teopema Croxca.
39.PumanoBa MeTpHKa Ha MHOTOOOPa3HUH.

40.PuMaHOBBI MHOTOOOpA3us: ONpeeICHNE U TPUMEPHI.
41.KoBapuanTtHoe nudpepeHirpoBaHume.

42.Koromoinoruu ae Pama.
43.Teopema apoiictBeHHOCTH [lyaHkape.
44.CreneHb OTOOpPaXKEHUS M €T0 MPUITOKEHHUS.
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Buas! u copeprkanne caMOCTOATEILHON PadoThI

Pa3neanl M TeMBbI IJI51 CAMOCTOSITEILHOIO

H3y4eHust

Pa3znen 1. O61mas Tonosorust

1. KommakTasle u cBs3abIe TI1 Pedeparsl Ha TEMBI:
1. KpuTepuii KOMIIAKTHOCTH B ITOJTHBIX METPHIECKHX
MPOCTPAHCTBAX.
2. KOMIakTHOCTb, CUETHASI KOMITAKTHOCTb, 1
CEKBEHIIMATbHAS KOMIAKTHOCTb.

2. dyHaaMeHTanbHas TpyIina Brruncnenne GyHIaMEHTATBHBIX TPYII PA3THYHBIX

MIPOCTPAHCTBR.
Hoxuan va temy: 3etidepra — Ban Kamriena

Pasnen 2. Teopusa Kpusvix u nogepxnocmelii

1. 3ameuaTenbHbIE TUIOCKUE KPUBHIE Pedepatsl Ha TeMBI:
1. [IMKIOU B!, STUIMKIOBUIBI U TUIOIUKIOU BT
2. [Inockue KpUBbIC M MEXaHU3MBI

2. HexoTopble KITacChl MPOCTPaHCTBEHHBIX 1. KpuBbie MOCTOSIHHON KPUBU3HBI
KPUBBIX 2. Cepuyeckrie KpUBbIC
3. Kpussle bepTpana

3. Buzyanuzanus miocKUX KpUBbIX B cucteMax | 1. Buzyanuszanu u aHumanus B 3aBUCUMOCTU OT

KOMITBIOTEPHOM alreOphl pa3nuuHbIX napamerpoB kpuBbix B CKA Maple wnu
Mathematica

4. KpuBU3HBI TIOBEPXHOCTH Hoxnan Ha Temy:
IToBEepXHOCTU NOCTOSIHHON KPUBU3HBI

5. Bugyanuzanus nosepxuocreii B 3D [IpencTaBuTh Ha KOMIBIOTEPE PE3YJIHTATHI

penakrope Blender BU3YyaJIU3alIMH HEKOTOPBIX MOBEPXHOCTEH

6. Buzyanuzanus moBepXHOCTEH B CHCTEMax [IpeacTaBuTh Ha KOMIBIOTEPE PE3YIbTATHI

KOMIIBIOTEPHOM aJIreOpEl BU3YyaJHM3alliH HEKOTOPBIX MMOBEPXHOCTEH

Paznen 3. Jugppepenyupyemoie mnozooopazusn

1. 'nagkue MHOTOOOpA3Us Hoxkian Ha TeMmy: PaznuuHble 1OAX0AbI K ONPENETIEHUIO
TJIaJKOTO MHOTOOOPAa3Hsl.

2. I'magxue oToOpakeHus Pemenne 3agay u ynpaxHEeHUH Ha BHIYMCIICHUE PaHTa
TJIAJIKUX OTOOpaKCHUI

3. TeHnzopHbIe MOJIS HA MHOT0OOpa3nH. Pedepar Ha Temy: Teopema cyiiecTBOBaHUSI pPUMaHOBON

PumanoBa metpuka. METPHUKH Ha IT1aJJKOM MHOTOOOpa3uH.

Joxaasr Ha TeMy:

KacatenbHbIi BEKTOP: pasTuIHbIC TOJIXO0IBI K
OTIpEICTICHUIO.

KoopannatHsIi 1 0€CKOOPAMHATHBINA TIOIXOBI K
OTIpEICJICHUIO TCH30PHBIX 0JICii HA MHOI000pa3uu.

4. Muddepennmanbabie GOPMBI Penrenue 3anau Ha BeIUHciIeHUE qUQQepeHmana u
npou3sBe/ieHNus nuddepeHnnanbHbIX (OpM.

5. UnterpupoBanne quddepeHnnanbHbIx Pemenne 3axa4 u ynpaxHeHHH.

dbopm

6. Oneparnnu Hag nuddepeHraIbHBIMU Joxnanpl HA TEMy:

dbopmamu 1. IlpousBoanas Jlu muddepeHunansHbIx Gopm.

2. CBs13pb onepanuii div u rot ¢ omepanusamMu Haj
nuddepeHInanbHBIMU (POpPMaMH.

7. ®oHJ OLIEHOYHBIX CpeacCTB JI IPOBCACHUA TCKYILICI0O KOHTPOJIA YCIIEBAEMOCTH,
HpOMe)KyTO‘IHOﬁ aTTeCTalluim Mo uTOoraM OCBOCHHUA JUCHMUIIJINHBI.

7.1. llepevyeHb KOMIETEHIHI ¢ YKa3aHMEM J3TANOB UX (GopMHPOBaHUS B Ipolecce 0CBOCHUS
o0pa3oBaTe/IbHOM NPOrpamMMBbl.
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[lepeyeHbp KOMIETEHIIMI C yKa3aHHEM JTaroB WX (OPMHUPOBAHUS IMPHUBEICH B OIMHUCAHUH
00pa30BaTeNbHON MPOTPAMMBI.

Komnerenuus 3HaHus, yMeHHs1, HABBIKH IIpouenypa oueHNBaHUA
IK-1 3Haer: (hopMyUpOBKH OCHOBHBIX TeopeM | KommokBuym, KOHTpOIHHAS
¢ hepeHIMATBHON TeOMETPUN U TOTIOJIOTHU paboTa, FK3aMeH
YMeeT: 10Ka3bIBaTh CYIIECTBEHHOCTD WM HEOOXOAUMOCTh
HUCXOHBIX YCIOBHM BaKHEHIITNX TeopeM

muddepeHInaTbHON TeOMETPUH H  TOIOJIIOTHH  IIYTEM
MMOCTPOCHUS COOTBETCTBYIOIIUX KOHTITUMEPOB

Brmameer: moctarouHoil wmHGOpMAaNHEH O COBpEMEHHOM
ypoBHE pazBuUTHA U (EepeHIHaTbHON TEOMETPUH |
TONOJIOTHM B pasfeiax  MyOJUYHO TPEACTABISEMBIX
HAyYHBIX PE3YJITATOB.

7.2. TunoBbIe KOHTPOJIbLHBIE 3aaHUS
7.2.1. IIpumepnvie KOHMPONAbHBIE BONPOCHL K KONTOKEUYMY

1. OObenuHeHUE U NIepeceyeHre ceMmeiicTea MHOkeCTB. @opmyrel Jle Moprana (1okazars).
2. Hurae He MIOTHBIE MHOXKECTBA: OMPE/ICIICHNE, IPUMEPHI U KPUTEPHUIl HUTE HE
IJIOTHOCTH MHOKECTBA (KPUTEPUM 10KA3ATh).

MormuHnocTts MHOXecCTBa. Teopema Kantopa (noka3ars).

4. OmnpeneneHue CYETHOIO MHOXKECTBA. J[0Ka3aTh CYETHOCTh OOBbEIMHEHHS CUETHOTO
CEMENCTBA CYETHBIX MHOKECTB.

5. Kommo3zunus HenpepbIBHBIX 0TOOpaXKeHU €CTh HENpepbIBHOE 0TOOpakeHue. JlaTh
OINPENEICHUE BCEX BXOAAIIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKa3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHUE.

6. OnpeneneHue CYETHOTO MHOXKECTBA. J{oka3aTh CYUETHOCTH JIEKapTOBA MIPOU3BEACHUS
JIBYX CYETHBIX MHOYECTB.

7. Jlnst Toro yToObl 0TOOpaXkeHue, AEUCTBYIOIIEE MEXTY TOIMOJIOTMYECKUMU
MPOCTPAHCTBAMHU OBbLIO HEMPEPHIBHBIM HEOOXOIUMO U IOCTATOYHO, YTOOBI OHO OBLIO
HETPEPHIBHO B KAXKI0M TOouke. JlaTh onpeaesieHne BceX BXOASIINX B JaHHOE
YTBEPKJICHUE TEPMUHOB U JI0KAa3aTh UM OMPOBEPTHYTH 3TO YTBEPKJICHUE.

8. OmpeneneHne CYETHOrO MHOXKECTBA. JJ0Ka3aTh CYETHOCTh MHOXKECTBA PAIlMOHATLHBIX
YHCel.

9. Kputepun HEMpepBIBHOCTH OTOOPaKEHUS (JI0KA3aTh).

10. JToka3aTh HecueTHOCTH oTpe3ka [0,1].

w

11. OTKpBITBIE U 3aMKHYTBIE OTOOpakeHUs. ['oMeoMOPPU3MBI.

12. MeTpuueckue mpoCTPAHCTBA: ONPEICICHUE U TPUMEPBI.

13. Besikoe mpoCTpaHCTBO, yIOBIETBOPSIOLIEE BTOPOM aKCHOME CYETHOCTHU CerapadelibHo.
JlaTh omnpezeneHue BceX BXOASIIMX B JaAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
OMPOBEPTHYTH ATO YTBEPKIACHHE.

14. TToanpocTpaHCcTBO METPUYECKOTO TpocTpaHcTBa. MHaynnpoBanHas Metpuka. [Ipumepsi.

15. Onpenenenue OTKPBITHIX MHOXKECTB B METPUUYECKOM MPOCTPAHCTBE M UX CBOMCTBA
(cBOMCTBa 10Ka3aTh).
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16. Besikoe mpocTpaHCTBO, yIOBIETBOPSIOLIEE BTOPOH aKCHOME CYETHOCTH CernapadenbHo.
JlaTh onpeeneHre BceX BXOASAIMIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHE.

17. OnpeneneHne 3aMKHYTBIX MHOKECTB B METPHUUYECKOM MIPOCTPAHCTBE U UX CBOMCTBA
(cBoOMCTBa 1I0KA3aTh).

18. HenpepbiBHBIE OTOOpAKEHUS MEXKTY METPUUECKUMHU ITPOCTPAHCTBAMH.

19.CxoaumocTh B METpUUYECKOM NpOCTpaHCTBE. [Ipumepsl.

20.I'omeoMoOp(HBIE TOMOJIOTHYECKUE IPOCTPAHCTBA: ONPEAEIICHUS, CBOWCTBA U IPUMEPBI.
CaoiicTBa 10Ka3aTh. Tononornuyeckue UHBaPUAHTHI.

21.0Onpenenenye U IpuMepsbl TOMOJIOTHYECKUX NMPocTpaHCTB. CpaBHEHNE TOTIOJIOTHHA.

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

23.BHyTpeHHss TOUKa, TPAaHUYHAs TOUKA, TOUKA IPUKOCHOBEHUS U MpeesibHas TOUKa
MHOKECTBA B TOMOJOTMYECKOM ITPOCTPAHCTBE.

24 TToampocTpaHCTBO TOMOJIOTUYECKOTO MpOoCcTpaHCcTBa. [Jloka3aTe, UTO Cy>KEHHE BCAKOTO
HEMPEPBIBHOTO OTOOPAKEHHSI Ha MOMIPOCTPAHCTBO SIBISETCS HETPEPHIBHBIM
OTOOpaKEHUEM.

25.MHOECTBO OTKPBITO B TOTIOJIOTHYECKOM MIPOCTPAHCTBE TOT/IA U TOJIBKO TOT/Ia, KOTa
OHO COBIIJAET CO CBOEH BHYTPEHHOCTHIO. /[aTh onpeneneHue Bcex BXOAAIIMX B JAHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh 3TO YTBEPKJICHUE.

26.MHOeCTBO 3aMKHYTO B TOIIOJIOTUYECKOM IPOCTPAHCTBE TOI'/1a ¥ TOJIBKO TOTJa, KOT/AA
OHO COBIIJAET CO CBOMM 3aMbIKaHUEM. J{aTh onpeneseHue BceX BXOJAIUX B TaHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh 3TO YTBEPKJICHUE.

27 . KoMnakTHbI€ TOMOJIOTHYECKHE MTpOcTpaHcTBa. KpuTepuii KOMIAKTHOCTH B TEPMHUHAX
LHEHTPUPOBAHHBIX CUCTEM (KPUTEPUH 10Ka3aTh).

28.BHYTpeHHOCTh MHOXKECTBA B TOTOJIOTHYECKOM IpocTpaHcTBe. CBOICTBa onepanuu
A — Int(A).

29.Bcskoe 3aMKHYTO€ MOJAMHOKECTBO KOMIAKTHOTO TOMOJIOTHYECKOTO MTPOCTPAHCTBA
ABJISIETCSI KOMIIAKTHBIM MHO>KECTBOM. /[aTh onpeeneHus Bcex BXOAAIIUX B TaHHOE
YTBEPKJICHHE MTOHATUI U JOKAa3aTh 3TO YTBEPKICHHE.

30.3aMbIKaHIE MHOXECTBA B TOMOJIOIMUEcKoM IpocTpancTse. CBoiicTBa oneparmu A — A.

31.Bcsikoe KOMITAaKTHOE MTOAMHOMXKECTBO Xayc10p(hoBa TOMOIOTUYECKOTO MPOCTPAHCTBA
ABJISIETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh onpeenenust BceX BXOASAIIMX B JAHHOE
YTBEPKJICHHUE MOHATUI U J0Ka3aTh 3TO YTBEPKICHHE.

32.baza rononorudeckoro npoctpanctsa. [Ipumepsi. Kputepuii 6a3b1 (10Ka3aTh).

33.006pa3 KOMITAKTHOTO TIPOCTPAHCTBA TIPU HEMPEPHIBHOM OTOOPAKESHHUH SIBIISETCS
KOMITAKTHBIM MHOECTBOM. J[aTh onpeneneHus BCeX BXOAAIIMX B JAHHOE YTBEPKICHUE
MOHATUH U T0KA3aTh 3TO YTBEPKICHUE.

34.IIpen6aza Tononoruyeckoro mpocrpanctsa. [Ipumepsl. basza B Touke u
(byHIaMeHTalbHas CUCTEMa OKPECTHOCTEH TOMOJIOTUYECKOTo NpocTpaHcTBa. [Ipumepsr.

35.HempepriBHOE 0TOOpaXkeHNE KOMITAKTHOT'O IPOCTPAHCTBA B XaycA0P(POBO MPOCTPAHCTBO
ABJISIETCS 3aMKHYTBIM OTOOpaxkeHueM. [laTh onpeneiaeHns Bcex BXOISAIINX B TaHHOE
YTBEPKJICHHE MMOHATUI U JOKAa3aTh 3TO YTBEPKICHHE.

36.11epBas u BTOpas akcuoMa CY4eTHOCTH. JlokazaTh UM OMPOBEPIHYTh, YTO BCSIKOE
METPUYECKOE MPOCTPAHCTBO YAOBIETBOPSIET MEPBOM AKCUOME CYETHOCTH.
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37.0mpeneneHue CBI3HOTO MOJAMHOKECTBA TOMOJIOTHUYECKOr0 MpocTpancTBa. Kputepuit
CBSI3HOCTH MOJMHOKECTBA B TOMOJIOTUYECKOM MPOCTPAHCTBE.

38. s HenpepbIBHOCTH oTOOpaxeHust [ : £ — X X Y HE0OXOJUMO U IOCTATOYHO
HETPEPBHIBHOCTH KAXKIOW U3 €ro KOMITOHEHT. J[aTh ompeeneHust BceX BXOAAIIUX B ATO
yTBEPXKJACHHUE MTOHITHH U J0Ka3aTh 3TO YTBEPKICHHE.

39.I1lepBas u BTOpas akcuoMa CY€THOCTH. JloKa3aTh WM ONMPOBEPTHYTH, UTO BCSIKOE
TOTIOJIOTHYECKOE TIPOCTPAHCTBO, YIOBICTBOPSIOIIEE BTOPO aKCHOME CUETHOCTH
YIOBJIETBOPSIET U MEPBOM aKCHOME CUETHOCTH.

40.buexTUBHOE HEMPEPHIBHOE OTOOPaXKEHHE KOMITAKTHOTO IMPOCTPAHCTBA Ha Xayc10phoBo
MIPOCTPAHCTBO SIBJIIETCS ToMeoMOpu3MoM. JlaTh onpeenieHrst BCeX BXOSIINX B
JaHHOE YTBEPKJIEHUE TIOHATUH U I0KA3aTh 3TO YTBEPKACHHUE.

41.TlepBas 1 BTOpast akcMoMa CYeTHOCTH. [l0Ka3aTh WK ONMPOBEPTHYTh, YTO BCAKOE
TOMOJIOTHYECKOE IPOCTPAHCTBO, YAOBIETBOPSIOIIEE MEPBOM AKCMOME CYETHOCTH
YIOBJIETBOPSIET U BTOPOH aKCHOME CUETHOCTH.

42.Ilyctp f : X — R HenpepbiBHOE 0TOOpakeHue. Eciiu X — KOMITaKTHOE MPOCTPAHCTBO,
TO f JAOCTUTAET CBOETO MHHUMAJILHOTO U MaKCUMAaJIbHOTO 3HaueHus Ha X . J[aTpb
OIIPEJICIICHUS BCEX BXOJSIINX B JJAHHOE YTBEPIKICHHUE TIOHSATHI U J0Ka3aTh 3TO
yYTBEpKIICHHE.

43.Bcroty TUIOTHBIE MHOXKECTBA: OIPEISIICHUE, TPUMEPHI K KPUTESPHUI BCIOTY TUIOTHOCTH
MHOKECTBA (KpUTEpUH JOKa3aTh).

44 Cpsi3HBIE TONOJOTHYECKUE MMPOCTPAaHCTBA. KpUTepru CBI3HOCTH TOMOJIOTHIECKOTO
MIPOCTPAHCTBA.

45.BHYTpeHHSISI TOYKa, TPAaHUYHAS TOYKA, TOYKA MPUKOCHOBEHUS | MPEIeTbHAs TOUKA
MHOYKECTBA B TOIOJIOTUYECKOM IPOCTPAHCTBE.

46.CBsI3HBIC TOMOJIOTHYECKUE MTPOCTpaHCcTBa. JloKa3aTh CBA3HOCTh OTpe3Ka [a, b].

47.]1ns1 HenpepbIBHOCTH OTOOpaKEHUs, AEHCTBYIOIIETO MEXAY TOMOJIOTHYECKUMHU
MIPOCTPAHCTBAMHU HEOOXOAUMO U I0CTATOYHO, YTOOKI MPO0oOpa3 J000ro 3aMKHYTOTO
MHOKECTBA JJI1 3TOT0 0TOOpakeHUs ObLT 3aMKHYT. [{aTh onpeneneHus: Bcex BXOIALIUX B
JAHHOE YTBEP KICHHE MOHATUN U JOKA3aTh 3TO YTBEPKACHHE.

48.HenpepbIBHBIN 00pa3 CBA3HOTO TOMOJIOTHYECKOTO MPOCTPAHCTBA SBISETCS CBSI3HBIM
MHO€ECTBOM. J[aTh onpeneneHus Bcex BXOJAIUX B JAaHHOE YTBEP/KAECHUE TIOHIATHIN U
JI0Ka3aTh 3TO YTBEPXKIACHHUE.

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

50.CBs13HbIE TONOJOTHYECKHE NTPOCcTpaHCcTBa. Kputepuu cBI3HOCTH TOMOJIOTUYECKOTO
MIPOCTPAHCTBA.

51.KomnakTHbIE TOMOJOTMYECKUE TPOCTpaHCTBA. KpuTeprii KOMIaKTHOCTH B TEPMHHAX
LEHTPUPOBAHHBIX CUCTEM (KpUTEPUM 10Ka3aTh).

52.baza Tonosorudeckoro npoctpanctsa. [Ipumepsi. Kputepuii 0a3sl (10ka3ath).

53.HempepriBHOE 0TOOpakeHNE KOMIAKTHOTO MPOCTPAHCTBA B Xayc10p(HhOBO MPOCTPAHCTBO
ABJISIETCS] 3aMKHYTBIM 0TOOpaskeHueM. [laTh onpeneneHus Bcex BXOIAUIMX B JAHHOE
YTBEPKJICHHE MMOHATUI U JOKAa3aTh 3TO YTBEPKICHHE.

94.0OTHOIIIEHUE «TOYKa-MHOKECTBO» B TOIMOJOTMYECKOM ITPOCTPAHCTRE.
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55.MHOkeCcTBO 3dMKHYTO B TOIMOJIOTHYICCKOM ITPOCTPAHCTBC TOT'ld U TOJILKO TOI'/ld, KOraa
OHO COBIMaaacT CO CBOUM 3aMbIKAHHUCM. I[&TB OIIpCACIICHNC BCCX BXOAIUX B JAHHOC
YTBCPKACHUC TCPMHUHOB M JI0KA34Th 3TO YTBCPIKIACHUC.

56.Axcuomsl oraenumoctn 1, T, u T,. OnpeneneHue, B3aMMOCBSA3b U IIPUMEDHI,

nokassiBatomue, uro 1y 7 T, u 1, # T,.

57.Bcsikoe KOMITAaKTHOE MTOAMHOMXKECTBO Xayc10p(hoBa TOMOJIOTUYECKOTO MPOCTPAHCTBA
ABJISIETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh onpeeneHnst BCEX BXOAAIIMNX B JAHHOE
YTBEPKJICHUE MTOHATUM U J0KA3aTh 3TO YTBEPKICHHE.

58.KoMmmo3unus HenpepbIBHBIX 0TOOpaKEHUI €CTh HENPEpbIBHOE 0TOOpakeHue. JlaTh
OIpEJEIICHUE BCEX BXOISIIMNX B JAHHOE YTBEPKICHUE TEPMUHOB U 10KA3aTh WU
OIPOBEPTHYTH 3TO YTBEPKICHHUE.

59.Jloka3aTh HECYETHOCTh OTPE3Ka.

60.ITpoun3BeneHne TOMOIOTUYECKUX NMPOCTPAHCTB. JloKa3aTh, UTO OTOOpaKEHUE
IPOEKTUPOBAHUSA SBJISIETCSI OTKPBITHIM OTOOPaKEHUEM.

61.HenpepsiBHOE 0TOOpakeHHE KOMIIAKTHOTO MPOCTPAHCTBA B Xayc10p(hoBO MPOCTPAHCTBO
ABJISIETCS] 3aMKHYTBIM 0TOOpaskeHneM. [laTh onpeneneHus Bcex BXOIAIMX B TAaHHOE
YTBEPKJICHHUE MOHATUHN U J0Ka3aTh 3TO YTBEPKICHHE.

62.'omeoMOppU3MBL: ONpeIeIeHNs, CBOMCTBA U TpuMephl. CBONCTBA 10KA3aTh.

63.ChopmynupoBats Manyro u bonbiryio semMmMbl YpbicoHa. JlaTh onpeaeneHus BceX
BXOJISIIIUX B ATy (DOPMYJIMPOBKY NOHATUI U TEPMUHOB.

64.3aMbIKkaHIe MHOKECTBA B TONOJIOTMYECKOM IpocTpancTBe. CBoiicTBa omepanuu A — A.

65.IToampocTpancTBO MeTpUYeCKOro npocrpaHcTsa. UuaynuposanHas Merpuka. [Ipumepsr.

66.HenpepriBHBIN 00pa3 CBI3HOTO TONOJOTMYECKOT0 MPOCTPAHCTBA SIBJISETCS CBA3HBIM
MHOECTBOM. /[aTh onpeneneHus Bcex BXOJAIMX B JAHHOE YTBEPKIACHUE TIOHITUI U
JI0Ka3aTh 3TO YTBEPXKIACHHUE.

67.KoMnakTHbIE TOOJIOTHYECKHE MTPOCTpaHCcTBa. KpuTepnii KOMIaKTHOCTH B TEPMUHAX
LHEHTPUPOBAHHBIX CUCTEM (KPUTEPUM 10Ka3aTh).

68.I1lepBas u BTOpast akcuoMa cueTHOCTHU. J[0Ka3aTh Wil OMPOBEPTHYTH, YTO BCAKOE
METPUYECKOE MPOCTPAHCTBO YAOBJIECTBOPSIET MEPBOM AKCUOME CYETHOCTH.

71.2.2. Ilpumepnuvie mecmoswvie 3a0anusn 01 RPOBEOCHU MEKYULe20 KOHMPOs

1. Yemy paBHO MHOKECTBO U l;I’l
n=1L "
1) (— oo;+oo)
2) (O;+oo)
3) [0;+0)
4) [1;+oo)
5) [0;1]

2. Kakoe u3 cienyronmx MHOKECTB CUETHO

1) {(X,y)ERzlyZﬁX,XEQ}

17



2) {xy)eR?ly=x

3) (0;1)
4) MHOXeCTBO O€CKOHEYHBIX LIETHBIX ApoOeit [ao; ay,a,, az,.. ]
5) R\Q

3. Tlycts otobpaxenne f :(—2;2) — R 3amano pasencreom f :(X)= X% —4 unycrs
B = [~ 3;0] noamzoxkecTro R. Haiitu f _1(B)

1) (-22)
2) (—oo;+oo)
3) [12)

4 O

5) (—2-1]ufL2)
4. Kaxas u3 cieayromux QYHKIUA p© He ABISETCA METPUKOM Ha M
1) M=cC[01];p(x,y)= max{‘x(o)— y(0).[x(1)- y(l)‘}

x -yl
2) M=R; =
) (X y) Txoy]
3) M =R%p(x,y)=|x - yi +[x2 — y2,
4) M=Z;p(xy)=2x-y

5. B xakom u3 ciieayronmx noanpoCcTpaHCTB METPUUECKOTO MPOCTpaHCTBa R CyIiecTByOT
Iapkl, COCTOSIINAE U3 OJHOW TOYKH

1) (~,0)

2) (-11)

3) (0,)

4) Q

5) {1,1,1,1,...}
2'3°4

6. Bcskoe meTpryueckoe mpoCcTpaHCTBO
1) sBusiercs cemapaOenbHBIM
2) YIOBJIETBOPSET BTOPOI aKCHOME CYCTHOCTH
3) yHOBIETBOPSET NEPBON AKCHOME CUCTHOCTH
4) SABISCTCS CBS3HBIM

7. Tlycte X = {a, b,c,d } Kakoe u3 cle1yronmx ceMeICTB ero MoAMHOKECTB 00pa3yroT
TOIOJIOTHIO Ha X
1) T={0 X/ic}bjiacjiabjiabcj
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2) T={9 X1{b}{c}ibcd}
3) T={ o X1{a},{ab},{b,c}{bc}{abd}}
4 T=1{0X1{al{}bclid}{pcd}}

8. Kakue u3 cinenyromux ceMeicTB MHOKECTB 3a/1al0T TOIOJIOTHIO Ha R

9. Kakue u3 CICOYIOIINX CEMEMCTB MHOKECTB 3a1al0T TOIIOJIOTHUIO Ha R
1) T={@&b)a,beR;a<b}U{0,R}
2) T={@&+o)lacR}U{O,R}
3) T={ab)la,beR;a<blU{0,R}
4) T ={(a+w0),(-o;b)a,b e R}U{D, R}

5) T - ceMeicTBO BceX KOHEUHBIX IIOAMHOXKCCTB MHOKCCTBaA R

10. ITycte X - TOmOJMOTHYECKOE MPOCTPaHCTBO M E - ero mogmuoxkectBo. Touka X u3z X
ABJIACTCS BHELIHEH TOUuKOM MHOKecTBa E , eciin A okpecTHOCTB 3T0M TouKH B |

BcraButh HEocTarONME CI0OBa
1) A -cymectByer; B - koropas He nmepecekaercs ¢ E
2) A-cymectByet; B - xoTopas nepecexaercs ¢ E
3) A -mobas; B - mepecekaercs B E
4) A -mobas; B - He nmepecekaercs ¢ E
5) A - cymectByeT; B - koTtopas comepxurcs B E

11. IIycte X - TOMOJOTHYECKOE MIPOCTPAHCTBO B E - ero moamuOkecTBo. Touka X m3 X
ABJIAETCS €10 BHYTPEHHEN TOUKOM, eciii A OKpecTHOCTH 310k Touku B . BeraButs

HEJIOCTAIOIINE CII0Ba
1) A -mobas; B - conepxurcsas E
2) A - cymectByeT; B - koTtopas comepxurcs B E
3) A -mobas; B - nepecekaercsc E
4) A - cymectByeT; B - xoTopas mepecekaercs ¢ E
5) A - cymectByeT; B - koTopas He nepecekaercs ¢ E

12. Tlyctp X - TOMOJOTHYECKOE MPOCTPAHCTBO, A - MOAMHOXECTBO U & - To4Ka 3 X .
Kakoe u3 cienyronmux yTBEpKI€HUN 3aBE10OMO HEBEPHO

1) a - BHeNIHss U30JIMPOBaHHAs TOUKa MHOXECTBa A

2) a - mpejernbHAs TOYKA PUKOCHOBEHUSI MHOXECTBA A

3) a - BHemHss Toyka MHOXKecTBa X \ A

4) a - ToYyKa MPUKOCHOBCHHUS KakK JUIst MHOXecTBa A, Tak M it MHOKecTBa X \ A

13. Kakoe u3 cleayromnmx MHOKECTB He SBIISIETCS 3aMKHYThIM B R
1) {xeR[2<x®+2x% —3x <10
2) [2;-5]
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3) [1,00)
4) R\Q

14.Kakoe u3 CleayIomuX MHOXKECTB HE SBIISICTCS OTKPHITHIM B R

1) {xeR[e* <0

2) {XE R|sin x<g}

3) R\Q
4) (-=,0)

15. IIycte X - Tomonornyeckoe npocrpadcteo u A, B - ero nonmuoxkecrsa. Ykaxure

HCBCPHOC PABCHCTBO
1) IntA=A\FrA

2) A=AUFrA
3) Fr(AUB)=FrAUFrB
4) X =IntALIFr AITIExtA
5) Int((AUB)= IntAN IntB
16. Ilycts a = J2 neficTBUTENbLHOE yncio. Toraa ...
1) a sBisgercs npeAeabHON TOYKON MHOKecTBa Q
2) @ sBjseTCS BHYTPEHHEH TOYKON MHOKecTBa Q
3) a sBaseTCs BHEIIHEH TOUYKON MHOKecTBa Q
4) @ sBISAETCS U30JIMPOBAHHOW TOYKOW MHOXecTBa Q

17.ITycte A= {1,%,%,%,...} - IOJAMHOKECTBO TOMOJIOTMYECKOro mpocTpancTBa R. Torma
1) A=A
2) IntA=0
3) ExtA=R\A
4) FrA={0}

18. YkaxuTe BepHOE yTBEPKICHUE:
1) MHOXECTBO MPPAIMOHATBHBIX YHCEN HUT/IE HE TUIOTHO B R
2) orpesok [0,1] Hurne me mioten B R

3) N Hurme He mIOTHO B R

4) MHOXECTBO {y eR|y= X2 X e R} HUT]IC HE IUIOTHO B R
19. Ilycth X - mPOM3BOJIBHOE TOMOJIOTMYECKOE MTPOCTPAHCTBO. KAKOE M3 CIICAYIOIINX
YTBEPKACHUN HEBEPHO
1) OObearHEHHE CUCTHOTO YKCIIa HUTJIE HE TUIOTHBIX MHOXECTB M3 X HUTIE HE IJIOTHO

X
2) OObenuHEHUE MPOU3BOJIBHOIO CEMEICTBA BCIOY TUIOTHBIX MHOXKECTB M3 X BCIOTY
IJIOTHO B X
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3) BHYTpPEeHHOCTH 3aMbIKaHWS HHUTJIC HE TUIOTHOTO MHOXKECTBA SIBJISIETCS IIYCTHIM
MHOKE€CTBOM
4) 3ambIKaHHE BCIOAY IUIOTHOT'O MHOKECTBA COBMAIAET ¢ X

20. Kakoe u3 crieiyromumx ceMeicTB MHOXKECTB He 00pa3yeT 0a3y TOMOJIOTHYECKOTO
IPOCTPAHCTBA R? B ero ecTecTBeHHOIT TOMONOrHH
1) ceMelcTBO BCEX OTKPHITHIX KPYTOB U3 R?
2) CEeMEeWCTBO BCEX OTKPHITHIX KBAJIPATOB M3 R?
3) CceMeliCTBO BeeX OTKPBITHIX MOMYILIOCKOcTeit 13 R”
4) CceMeHCTBO BCEX OTKPBITBIX TPEYTOIbHUKOB 13 R°

21.Bribepute HeBepHOe yTBepxkaeHue. [Iycts X,Y - TOMONIOrHYecKUe MpOCTPaHCTBA.
OrobOpaxenne f:X —Y sBisercs HenpepbIBHBIM, €CIIH

1) f _1(F) 3aMKHYTO JJIs1 JI'000Tro 3aMKHyTOTO F 13 Y
2) f mempepnIBHO B Kaxmoii Touke X € X

3) f(A)c f(A) g moboro mogmuoxectBa A u3 X
4) f(F) samknyTo s mro6oro 3aMkHyToro F us X

5) f(U) orkpsito ms mo6oro otkpsrroro U n3 Y

22. Beibepute HeBepHOe yrBepkaeHue. [Iycts f 1 X —Y - romeomopdusm Merpruecknx

npoctpadcTB X u Y . Torma
1) X cenapaOenbHO TOT/Ia U TOJBKO TOTIa, Koraa Y cemapaOelIbHO
2) X CBSI3HO TOT/Ia W TOJIBKO TOTIa, Koryma Y CBSI3HO
3) X orpaHW4eHo TOT/a U TOJBKO TOra, Korja Y OrpaHu4eHo
4) X KOMITaKTHO TOTJa M TOJBKO TOT/a, Koraa Y KOMITAKTHO

23. Ilyctb MHOXeECTBO X HajeseHo AByMs TomosorusimMu T, u T,. Toraa ToxxaecTBeHHoe
oToOpakeHue 1x Tomojorumdeckoro mpocrpancta (X,T;) B Tomomornueckoe
npoctpancTBo (X,T,) sABisercs romeoMophU3MOM, €CIIn

1) T,cT,
2) T,cT,
3) (X,T;) - KOMIaKTHOE TOMOJIOTUYECKOE MPOCTPAHCTBO, a (X,T,) - Xxaycaopdoso

TOIOJIOTUYECKOE MPOCTPAHCTBO
4) (X,T;) - xaycmopdoBo TOmoIorndeckoe mpocTpancTeo, a (X, T,) - KOMIakTHOE

TOTIOJIOTHYECKOE IPOCTPAHCTBO
24. BribepuTte mpumep Tomonornyeckoro npocrpanctsa (X,T), He sBrstomerocst T -

IPOCTPAHCTBOM
1) X=fab}T=lpaj {abj
2) X=R,T={AcR|R\A - koneunoe muoxecrso }U{p}

3) X:RZ,T:{(x,y)eR2|x2+y2<r,reR}
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4) X ={ab}, T=1{p{a},{b}, {a,b}}
25. Kakoe u3 CICaAyromux ImoAMHOKECTB TOIMOJOTHYCCKOI'O IMMPOCTPAHCTBA R2 ABJIACTCA
KOMITAaKTHBIM MHO>KECTBOM?
1) {(x,y)e R?|2<x<5,0< y£6}
2) {(x,y)e R?|2<x<5,0< y<6}

9 {xy)=R2ly=x]
4) {(x, y) e R?|2x + 5y :1}
5) {(x y)eR?|x? + y? <4}
26. Kakoe u3 CIICOAYIOIUX ITIOAMHOKECTB TOIIOJIOTHYCCKOI'O ITPOCTPAHCTBA R aBasercs

KOMIIAKTHBIM MHOXCCTBOM
1) z

2) {%ERMGN}

3) {yeR|y=cosx;xe[0,1]}

4) {ye R| y:tgx;xG(O,%)}

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

> footnfad o2}

2) {(x y)eR? |2x+3y:1}
3) {(x y)eR?|x? + y? >9}
4) {(x y)e R [x~ y\sl}

28. Ilycte f : X =Y - HenpepsiBHOE 0TOOpaXKeHHE KOMIIAKTHOTO TOIOJIOTHYECKOTO

MPOCTPAHCTBA X B TOMOJIOTUYECKOE MPOCTPAaHCTBO Y . Toraa Y sBISIETCS KOMIIAKTHBIM,

ecI ...
1) f - uHbeKTUBHOE OTOOpAKEHUE

2) f - cropbekTuBHOE OTOOpAKEHUE
3) f - orkpeiToe OTOOpaAKEHUE
4) f - 3amkHyTOE OTOOpAKEHME

29. IIyctb X - KOMITAKTHOE TOTIOJIOTHYECKOE MPOCTPAHCTBO, Y - xaycaopodoBo
Tononorundeckoe npocrpanctso u f : X =Y - menpepsisHoe otoOpaxenue. Torxa. ..

1) f - sBigercs romeomopdhuzmMom

2) f - gBugeTcs OTKPHITBIM OTOOpAKEHUEM
3) f - aBisgercsa 3aMKHYTBIM OTOOpaXKEHHEM
4) f - GueKTHMBHBIM OTOOpAXKEHHEM
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30. ITycts X - xaycmop(}oBo TOMOIOTHYECKOE MPOCTPAHCTBO U A - €0 KOMITAKTHOE
IOAPOCTpaHcTBO. Toraa ...
1) A -3amkHyTO B X
2) A - OTKpHITO B X
3) A - BCroay IUIOTHO B X
4) A - HUTJE HE IJIOTHO B X

31. Ilycth X - MHOECTBO, HaJIeJICHHOE TUCKPETHOM Tomojorueit. Torga X siBiasercs
KOMIIAKTHBIM TOIOJIOTMYECKUM MPOCTPAHCTBOM TOT/Ia U TOJIBKO TOTJA, KOT/a ...
1) X - cueTtHO
2) X - HECUeTHO
3) X - KOHEYHO
4) X -TmycToe MHOXECTBO

32. Ilycth X - KOMITAKTHOE METPHUYECKOE MPOCTPAHCTBO U A - €ro MoaAMHOKeCTBO. Torma
A - KOMITIaKTHO, €CJIH....
1) A 3aMkHYTO B X
2) A oTKpbhITO B X
3) A Bcroay mioTHO B X
4) A orpaHudeHo B X

33. I[HCKpGTHOG MoAIIPOCTPAHCTBO KOMIIAKTHOI'O TOIIOJIOTHYCCKOI'O IIPOCTPAHCTBA ABJIACTCA

1) CYETHBIM MHOXECTBOM

2) KOHEYHBIM MHOYKECTBOM

3) BCHOJY IUIOTHBIM MHOYKECTBOM
4) HeCUYCTHBIM MHOKECTBOM

34. KoMIiakTHOE TIOJIPOCTPAHCTBO A TOMOJIOTMYECKOTO POCTPAHCTBA X SIBJISICTCS
3aMKHYTBIM TIOJAMHOKECTBOM X , €CIH ...
1) X sBusercs T,-IPOCTPaHCTBOM

2) X sBusiercst T,-IPOCTPAHCTBOM

3) X ymOBIETBOPSET MEPBOM aKCHOME CUCTHOCTH
4) X yIOBIIETBOPSICT BTOPOM aKCHOME CUETHOCTH
35.00yctp X = {a, b,c,d } B kaKkoif U3 caeayIonux TOMOJIOTHIA MPOCTPAHCTBO (X ,T)

SIBJIISICTCSI HECBSI3HBIM?

1) T={p{a}{a,b}{a,b,cl{ab,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,c,d}}
4) T={p,{b},{a,b},{a,b,c}{a,b,c,d}}
5) T=1{0,{c},{a,b},{a,b,c}{a,b,c,d}}
36. [ToaMHOKECTBO A TOIOJIOTHYECKOTO MPOCTPAHCTBA X CBA3HO TOIZA M TOJBKO TOI/A,

Koraa
1) A OTKpBITO-3aMKHYTO B X
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2) s 1000 maphl OTKPHITEIX B X moaMmHOkecTB U u V takux, yto AcU UV, u3
ANU =0 u ANV =9 ciexyet, uto AU NV =9

3) st 000 maphl OTKPHITEIX B X moamHOXkecTB U n V Takux, uto AcU UV, u3
ANU =0 u AV =9 crenyet, uto A(NU NV =9

4) s mr000i mapbl OTKPEITEIX B X moamHokectB U u V Takux, uto AcU UV, u3
ANU =0 u AV =9 crenyer, uto A(NU NV

37. Kakoe u3 cieayromux NompocTPpaHCTB A TOMOJIOTMYECKOTO MPOCTPAHCTBA R?
SABJISIETCSA HECBSA3HBIM

1) A:{(x y)eR?|y=x°, XEQ}

2) Az{( y)eR?|y= smx}U{(x y)eR2|y=cosx}
3) A={xy)eR?|y=x{U{xy)eR?|y=—x]
4) A={xy)eR?|xeRyeZ{U{xy)eR?|xeZ,yeR|

38. Ecnu T coBmaznaer ¢ MHOXECTBOM BCEX MOAMHOMXECTB MHOXKECTBA X, TO
TOMNOJIOTUYECKOE NPOCTPAHCTBO (X, T) Ha3bIBACTCS
1) nuckpeTHBIM
2) aHTHIUCKPETHBIM
3) MeTpuvecKuM
39. BHyTpeHHOCTh MHOXKECTBA A 0003HAYaETCs
1) IntA
2) A
3) ExtA
4) FrA
5 A

40.YcTaHOBHTE COOTBETCTBUE MEXKIY CIACAYIOITUMHU IMOHITHUAMU U UX 0003HAYECHUMH

BHyTpeHHOCTh MHOXKECTBA A

BraentHocTe MHOXECTBA A

3aMbIKAaHUE MHOXKECTBA A

['pannnia MHOXKECTBA A

MHOX€eCTBO NMPEAETbHBIX TOYEK MHOKECTBA A

bW E

1) IntA
2) Exta
3) A

4) FrA
5 A

41.Ilycth (X,T)- TOMOJOTUYECKOE NPOCTPAHCTBO U X € X . Kakoe u3 cBOWCTB HEBEPHO
1) mepecedeHue JTOOOTO CEMEUCTBA OKPECTHOCTEH TOUYKH X €CTh OKPECTHOCTh TOYKH

X
2) TmepeceyeHne KOHEYHOTO YHUCIa OKPECTHOCTEH TOUYKU X €CTh OKPECTHOCTh TOYKH X
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3) BCSKOE OTKPBITOE MHOXECTBO COJIEPIKAIIEEe TOYKY X €CTh OKPECTHOCTH TOUKH X
42 Ilycth (X,T)- TOMOJOTUYECKOE MPOCTPAHCTBO U Ac X . Kakue u3 yrBepkieHui

HEBEPHEI
1) xeA = xelntA

2) xgA = xeExtA
3) xelntA = xeA
4) xeExtA = xgA
43.Ilycth (X, T) — TOMOJOTHYECKOE MTPOCTPAHCTBO U A, B — X . Kakue u3 crnemgyrommx
PABEHCTB HEBEPHBI
1) (AU B) = IntAU IntB
2) ANB=ANB
3) AuB=A4UB
4) AN B) = ItAn IntB

44 I1ycte T, — rononorus 3apucckoro Ha R. Toraa
1) N-Bcrogy motso B TII (R, T,)
2) N-otkpsrro B TII (R, T))

45.I1ycts T, — Tononorus 3apucckoro Ha R?. Torna
1) (R%T,) — cenapabenbHoe TII
2) (R%,T,) —xaycoopdoso TII

46.I1ycts T, — Tononorus 3apucckoro Ha R?. Torna
1) (R%T,) — xommakTHOe TII
2) (R, T,) — perymspHoe TIT

47.Ilycts T, — Tononorus 3apucckoro Ha R?. Toraa
1) JlroOble nBa 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) JlwoOble ABe pa3iuuHble TOYKH B (R?, T,) UMEIOT HEMEPECEKAIOIIUECs OKPECTHOCTH

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

1) A:{ i1l }
374’

2) A= {o I }
273747

3) A=N

l\D I

49.Ha yucnoBoit npsimoit R paccMatpuBaeTcsi €CTECTBEHHAsI TOMOJOTUSl; Z — €T0
MOJIMHOKECTBO pallMOHABHBIX yncen. Toraa
1) Z— HecBsI3HOE MHOXECTBO
2) 7 — HecBA3HOE MHOKECTBO
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3) IntZ — cBsi3HOE MHOXECTBO

4) 7Z— CBA3HOE MHOXECTBO
5) Z — CBSI3HOE MHOKECTBO
50.Ha uncnoBoi npsimoit R paccmaTpuBaetcst ectectBeHHast Tononorusi; A = Q N (0;1) —
€ro NOJAMHOXECTBO PAllMOHAIBHBIX uncen. Toraa

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

51.B xaycnop}oBoM npocTpaHCTBE JIFOO0E KOHEYHOE MHOKECTBO
1) He uMeeT NpeAeIbHBIX TOYCK
2) WMeeT XOTs OBl OJIHY MPEACITbHYIO TOUKY
3) Bce TOYKM IpeAeTbHbIE
52.KommnakTHOE TTOIMHOKECTBO XaycaophoBa MPOCTPaHCTBA
1) 3aMKHYTO
2) OTKpBITO
3) OTKpPBITO-3aMKHYTO
53.JTr000€ aHTUAUCKPETHOE TPOCTPAHCTBO
1) cBsA3HO
2) HECBS3HO
54.JTr000€ aHTUAUCKPETHOE TPOCTPAHCTBO
1) xommaxktoe TIT
2) He xommaktHOe TII

55.J[1060€ TUCKPETHOE TPOCTPAHCTBO, B KOTOPOM O0JI€€ OJTHONU TOUKHU SIBISIETCS
1) HecBs3ubIM TIT
2) cBsazabM TII
56.JIr060e 6eckoHeUHOE JUCKPETHOE TMPOCTPAHCTBO SBIIACTCS
1) He xommnakTHbIM TII
2) xommakTtHbIM TII

57.B T - mpocTpaHCTBE JIF0O0E KOHEUHOE MHOXKECTBO

1) 3aMKHYTO
2) OTKpPBITO
58.MHoxecTBo A 3 X HasbpiBaercs ... B Tonojorundeckom mpocrpanctse (X, T), ecnu
(XN A4eT
1) 3aMKHYTBIM
2) OTKpPBITHIM
3) HUIIE HE IIOTHBIM

59.... BCeX OTKPHITHIX B XaycI0p(HhoM NPOCTpaHCTBE X MHOXKECTB, COJIEPIKALINX TOUKY &
coBmajiaer ¢ {z}.

1) mnepecedeHue
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2) oObenuHEeHUE
3) mnpousBenacHUE

60.I1ycth Tm 4z — AMCKpeTHas Tonojorus Ha R. Torma

1) N- orkpsITo B Tononorndeckom npocrpaucrse (R, T )

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

3) N- Bcroay WIOTHO B Tomosoruyeckom npocrpancrse (R, T )

61.1lycth 'ﬂ"m 4z — AUCKpETHas Tomojorus Ha R u A= (0; 1). Torna

[
1) A’ = @ B romonornueckom npocrpanctee (R, T )

2) A’ = [0;1]B Tononorunueckom npoctpanctee (R, T
max

62.ITycte T . — anTnauckperHas tomonorus Ha R. Torza

1) N- Bcrogy miotHO B Tononorndeckom npocrparctse (R, T . )

2) N- cs3Ho B TononorndeckoM npocrpancrse (R, T . )
3) N-3amknyTo B Tononorndeckom npocrpatrcrse (R, T )
63.PaccmoTpuM Tomonornueckoe npocrpadctso (X, T), rae
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)}
unyctb A = {1,2,3,5,6}. Torna

1) FrA={4,56}

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

64.ITycte (M, p) — MeTpuueckoe npoctpanctBou A C M, a € M . Torna
1) a€Ade pla,A)=0
2) a€lFrAs pla,A)=0
3) ac A & p(a,A)=0

65.Kakoii yron oOpa3yeT kacatelnbHas U KPHBOH x =al(t—sint)y =a(l—cost) z= 4asin% B
TOYKE t :g c ocbro Oz

1)

o3

2)

wla
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n
3) 7
) T
) X
5) %n.

66.Haiitn compukacaromuecss miockocts kpusoit X=t,y=t°,z=t°, npoxomsmme uepe3
TOYKY Mo(Z,—%,—Gj
1) Xx+y+z+1=0; 3x-3y+2z-1=0; x-18+z-1=0;
2) 2x+Yy+3z-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.HaiiTn enuHWYHBIE BEKTOPHI KacaTeJbHOW, TJIaBHOM HOpMaiu W OMHOpPMAald KPUBOU
x=tsint, y=tcost, z=tl' B HaYajge KOOpPAUHAT.

0+ 0 b=l = L+l + 0
l)%: 1 21 ,y: 1 3, B: 1 2 3;

J2 V3 J6

0, + 0 20, -0+ 0, — 0. +0,—/
2)%: 2 31 ?: 1 2 31 B: 1 2 31

V2 6 V3

0+ 0 O0,—0, — 20, +0, +/
3)%: 1 31 ,?: 2 31 B: 1 2 3

NE) 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=bv.

69.HaiiTn opTOroHaNbHBIE TPACKTOPUU CEMEWCTBA JMHHUU U-+V=CcosteXamux 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 rnaBHBIC HaNpaBlICHWs] U TJIABHBIE KPHUBU3HBI MPSMOIO TEJIMKOUIA X =UCOSV,
y =usinv, Z=av.

1) g—u:i\/uz—az k= ki=—2
\'

u+a’

2) 3—u:i\/u2+a2 K=k =—2
V

u?+a?’
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du a
=tau; kiz—kaz—

3) 2 _ .
) dv u?-a?

71.Haiiti TOYKM Ha KpUBOM x=cos’t, Yy=sin’t, z=cos2t, B KOTOPHIX KPHBU3HA MMEET
MHHHMAaJIbHOE 3HaYeHHE (JIOKAJIBHOE).

1) E+21<7t, 2) E+1<7r, 3) E+1<7c, 4) E+21<7t, E7t+1<7c, rme x=0, £1, +2, ...
3 2 4 6 3

7.2.3. Bonpocel 013 KOHMPOIA CAMOCMOAMENbHOU PAOOMbL CHYOCHN08

1. MuoxecTBO. MOIITHOCTH MHOXKECTBA:
a) ceMmeiicTBa MHOXKECTB; OIepalluy HaJl CEeMEICTBAMU MHOYKECTB;
0) dopmynsl Jle Moprana;
B) MOIIHOCTh MHOKECTBA;
r) Teopema Kantopa;
n) teopema Kanropa — bepHireiina;
€) CUYETHbIE MHOKECTBA: PUMEPHI U CBOMCTBA CUETHBIX MHOYKECTB;
) HECUETHOCTh MHO>KECTBA BEIIECTBEHHBIX YHCEIL.
2. MeTtpudeckre mpoCTPaHCTBA:
a) METPUYECKHE ITPOCTPAHCTBA: ONIPEAEIICHUS U IPUMEPBIL;
0) map, OKpeCTHOCTb, OTKPBITHIE U 3AMKHYTbIE MHOKECTBA B METPUUECKOM
IPOCTPAHCTBE;
B) OTHOULIEHHE «TOYKA-MHOXKECTBO» B METPUUYECKOM IIPOCTPAHCTBE;
I') HENPEPHIBHOCTH OTOOPaXEHUS MKy METPUUECKUMU IPOCTPAHCTBAMU;
1) CXOAUMOCTb B METPUYECKOM ITPOCTPAHCTBE.
3. Tomonoruueckue MpOCTPAHCTBA:
a) OIpe/esieHue U IPUMEPHI TOTOJIOTUYECKUX MPOCTPAHCTB;
0) cBOICTBa OTKPBITHIX U 3aMKHYThIX MHOXECTB B TII;
B) 0a3a u npenodasa TII; 6a3a B Touke;
I') mepBas ¥ BTOpas aKCMOMbI CYETHOCTH;
1) BCIOJy IUIOTHBIE U HUT/I€ HE IJIOTHBIE MHOXKECTBA;
e) cenapabeybHbIE MPOCTPAHCTBA;
) MOANPOCTPAHCTBA U MTPOU3BEACHUE TOMOJIOTMYECKUX MPOCTPAHCTB
4. HenpepbIBHBIE OTOOpAKEHUS:
a) HempepbIBHbIE OTOOPAKEHUSI: ONPEICIICHUE U IPOCTEHUIIINE CBOUCTBA;
0) HEMpepHIBHOCTH B TOUKE;
B) KPUTEPUHU HEMPEPHIBHOCTH OTOOPAKEHUS;
I') OTKPBITHIE U 3aMKHYTBIE OTOOpaKEHUS;
1) MOHEOMOP(PU3MBI U FITUOMOPPHU3MBIL;
e) romeoMop(U3MBbI: ONpe/IeSICHNE U CBOMCTBA;
) roMeoMOp(dHbBIE TOTIOIOTUYECKHE TPOCTPAHCTBA.

[Tpeamet u metoa nuddepeHImanbHON TEOMETPHUH.

BekTop-pyHkuus ckanspHoro aprymenta. [IpenMer, HenmpepbIBHOCTD, TPOU3BOIHASL.
[Tonarue kpuBoi. DieM. kpusas. [lapameTpuzanus KpuBoOu.

Perynsipabie kpuBbie. OOBIKHOBEHHAsI TOUKA PETYJISPHON KPUBOM.

0 N O
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9. KacarenbHas kpuBoil. Teopema o CyIecTBOBaHUU M €IUHCTBEHHOCTH KacaTeJIbHOIA.

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

11.Conpukacaromascsi MIOCKOCTh KPUBOW. YPaBHEHUSI CONMPHUKACAIOIIECHCS MIOCKOCTH
JUISl Pa3JIMYHBIX CIIy4acB aHATUTHYECKOTO 3a1aHUsI KPUBOM.

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

13.EctecTBeHHas nmapaMeTpu3aius KpuBoi. Jloka3aTs, 4To ‘I’_l (SX =1.

14 KpuBuzHna kpuBoil. JlokazaTrb, 4TO NpH E€CTECTBEHHOW MapaMeTpu3aliil KPUBOMN
-11 o o
K, = ‘r (SX Boluucnenre KpuBU3HBI KPUBOM IPOU3BOJIBHOM €€ MapaMeTpU3aLiH.

15.Yto mpencraBiseT coO0M KpuBasi, y KOTOpou B kaxkaon Touke K, =07

16.EnquHuyHble BEKTOpHl KacaTelbHOW, TJIaBHOW HOpPManud U OHMHOpMaIUd TpHU
€CTECTBEHHOM IapaMeTpU3alui KPUBOM.
17.AGcomoTHOe  KpyueHue  KpuBou. Jlok5azath, UYTO TIpU  €CTECTBEHHOM

r(s)r(s) |

K(s)

18.Kpyuenue kpuBoil. Haiitu Bce KpuBbIe, y KOTOPBIX B KaXJ10H TOUKE KPyUE€HUE PABHO
HyJII0. Beruncienne KpydeHnst KpuBOM ITPU ITPOU3BOJIBHOM €€ IMapaMeTPU3alvu.

19.Dopmynsr @pene. CTpoeHNe KPUBOH B OKPECTHOCTH OOBIKHOBEHHON TOYKH.

20.OnemeHTapHasi TOBEpXHOCTh. [lapamerpudueckne ypaBHEHHsS  DJIEMEHTapHOM
ITOBEPXHOCTH.

21.PerynsipHas moBepxHOCTh. OOBIKHOBEHHBIE TOUKH Ha PETYISPHON MOBEPXHOCTH.

22 KacarenpHasi TUIOCKOCTh  TOBEPXHOCTH. leopemMa O  CYIIECTBOBAHMU |
€IUHCTBEHHOCTH.

23.YpaBHEHMsI KacaTeJbHOM IUJIOCKOCTM JUIsI  Pa3iMYHBIX  CIy4yaeB  3a/laHusd
IIOBEPXHOCTH. HopMmaiii MOBEpXHOCTH.

24.IlepBasi OCHOBHas KBaJpaTW4Has (opMa MOBEpXHOCTU. JlIMHA IYrd KpUBOM Ha
IIOBEPXHOCTH.

25.Y10J51 MeXIy KpUBBIMU Ha TIOBEPXHOCTH.

26.Kpurtepuii opTOroHaabHOCTH KOOPAMHATHON CETH HA TTIOBEPXHOCTH.

27.BTopast ocCHOBHas KBajipaTH4Has (hopMa MOBEPXHOCTH.

28.KpuBur3Ha KpUBOIi, IeKaIleil Ha MOBEPXHOCTH.

29.Teopema Menbe. ['eomeTprudecKuii CMBICTT HOPMaJbHOW KPUBU3HBI TTOBEPXHOCTH B
JAHHOW TOYKE, B JAHHOM HAIPABJICHUU.

30.Unaukatpuca kpuBu3HbL. Kinaccudukamms Touek moBEpXHOCTH.

31. Acumnt. HanpaBienus. CoxpaHeHHbIC HATIPaBICHUSI.

32.I'naBHbIe HampaByeHUs. [ TaBHBIE KPUBU3HBI.

33.Bbruncnenne TIaBHBIX KPUBU3H TOBEPXHOCTH B Cllyyae IIPOU3BOJIBHON €€
napaMeTpu3aluu.

34.BuyTpeHHssI TEOMETpHUsi TOBEPXHOCTH. |'eoie3nueckas KpUBH3HA KPUBOM Ha
ITIOBEPXHOCTH.

mapamMeTrpusarnus kpusoit (K, |=
2

7.2.4. Ilpumepnvle sapuanmol KOHMPOLHHIX PAOOM HO OUCHUNIUHE

Bapuant Ne 1
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OObenuHEeHNE U TIepecedeHe cemeiicTBa MHOKeCcTB. Dopmynsl [le Moprana (1okaszars).

Hurzae He mioTHbIE MHOXKECTBA: OMpPEIEICHUE, PUMEPHI U KPUTEPUN HUTE HE
IJIOTHOCTH MHOECTBA (KPUTEPHM 10KA3aTh).

3amaua Ne 1.

Bapuant Ne 2
1. MomHocTh MHOKeCTBA. Teopema KanTopa (11oxa3ars).

2. Hurne He TJI0THBIE MHOKECTBA: ONPEACIICHUE, TPUMEPHI U KPUTEPH HUTIE HE
IJIOTHOCTH MHOECTBA (KPUTEPUI 10KA3ATh).

3. Bamaua Ne 2

Bapuant Ne 3
1. OnpeneneHue cC4eTHOrO MHOXKeCTBA. J[0Ka3aTh CYETHOCTh OOBETMHEHUS CUETHOTO
CEMENCTBA CYECTHBIX MHOYKECTB.

2. KoMmmo3uiiys HenpepbIBHBIX 0TOOpaKEHUM €CTh HEMpepbIBHOE 0TOOpaxkeHue. Jlath
ONPENICIICHUE BCEX BXOMSIINX B JAHHOE YTBEPKJICHHE TEPMUHOB U JOKA3aTh UIU
ONPOBEPTHYThH ATO YTBEPKIACHHUE.

3. Bamaua Ne 3.

Bapuant Ne 4
1. OmnpeneneHune c4eTHOrO MHOKECTBA. Jl0Ka3aTh CYETHOCTH JIEKapTOBA MIPOU3BEACHMUS
IBYX CYETHBIX MHOYKECTB.

2. JInst Toro uto661 0TOOpaXkeHne, IeUCTBYIOIIEe MEKAY TOMOJIOTHYECKUMU
MPOCTPAHCTBAMHU OBbLIO HEMPEPHIBHBIM HEOOXOIUMO U IOCTATOYHO, YTOOBI OHO OBLIO
HENPEPBIBHO B KAXKI0M ToUke. J[aTh onpeneneHne BcexX BXOIAIUX B IaHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh WIH OIIPOBEPTHYTH 3TO YTBEPKIACHUE.

3. 3amaua Ne 4.

Bapuanr Ne §
1. Onpenenenue cueTHOro MHOXeCTBa. Jl0Ka3aTh CYETHOCTh MHOXKECTBA PAIIMOHATIbHBIX
qucell.

2. Kpurepun HempepbIBHOCTH 0TOOpakeHHS (I0Ka3aTh).
3. 3amaua Ne 5.

Bapuant Ne 6
1. Jloka3aTh HecueTHOCTh oTpeska [0,1].

2. OTKpBITHIE ¥ 3aMKHYThIE 0TOOpakeHus. [ 'omeoMoppu3MeI.
3. Bamaua Ne 6.
Bapuant Ne 7
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. MeTpuueckue NpoCcTpaHCTBa: ONPEAECICHUE U IPUMEPBI.

. Bcsikoe npocTpaHCTBO, y10BIETBOPSIOLIEE BTOPOH aKCHOME CUETHOCTH
cenapabenbHo. [laTh onpeneneHne Bcex BXOASIINX B TAHHOE YTBEPKACHUE TEPMUHOB
Y J0Ka3aTh WU ONPOBEPTHYTH 3TO YTBEPKICHHUE.

. 3agada Ne 7.

Bapuant Ne 8
. IoampocTpaHCTBO METPUUECKOTO MPOCTpaHCTBA. MIHAYIMpOBaHHASA METPHKA.
[Tpumepsi.

. Besxoe cemapabenbHOE MPOCTPAHCTBO, YOBIETBOPAIOIIEE IEPBON aKCHOME
CUETHOCTH yJIOBJIETBOPSIET U BTOPOM aKCMOME CUETHOCTH. J{aTh onpeneneHne Bcex
BXOJIAIIMX B JAHHOE YTBEPKJICHNE TEPMUHOB U JI0KA3aTh WK ONIPOBEPTHYTH 3TO
yTBEPKJICHUE.

. 3amaua Ne &.

Bapuanrt Ne 9
Omnpenenenre OTKPHITHIX MHOXKECTB B METPHUECKOM MPOCTPAHCTBE M UX CBOWCTBA
(cBOMCTBa 10KA3aTh).

. Besikoe mpocTpaHCTBO, yI0BIETBOPAIOLIEE BTOPOI aKCHOME CUETHOCTH
cenapabenbHo. [laTh onpeneneHne Bcex BXOASIMINX B TAHHOE YTBEPKACHUE TEPMUHOB
Y JI0Ka3aTh UM OMPOBEPTHYTH 3TO YTBEPKICHHUE.

. 3amaua Ne 9.

Bapuant Ne 10
Omnpenenenre 3aMKHYTHIX MHOKECTB B METPUUECKOM MTPOCTPAHCTBE U UX CBOMCTBA
(cBoiicTBa MOKa3aTh).

. 'omeomopdu3Mel: onpeaeneHus, CBoMcTBa U mpuMepbl. CBONCTBA J10Ka3aTh.
. 3amaua Ne 10.

Bapuant Ne 11
. HenpepbIBHBIE 0TOOpaKEHUS MEKY METPUUECKUMHU MPOCTPAHCTBAMM.

. Akcuomsl otaenumoctu 1,1, u T,. Onpenenenue, B3aMMOCBSI3b U IPUMEDBI,
nokaseiBatonue, uro 7y % 1, u 1T, # T,,.
. 3amada Neo 11.

Bapuant Ne 12
Cx0IMMOCTh B METPUYECKOM IpocTpaHcTBe. [Ipumepsl.

. 'omeomopdHbIe TOMOIOTHYECKHE TPOCTPAHCTBA: OMPEICIICHNUsI, CBOICTBA U TIPUMEPHI.
CgoiicTBa 10Ka3aTh. TOMOJIOrHYECKUE NHBAPUAHTHI.
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. 3amaua Ne 12.

Bapuanrt Ne 13
OmnpeneneHue U MpuMepbl TOMOJOTHUYECKUX TPOCTpaHCcTB. CpaBHEHUE TOMOJIOTHM.

. Beskoe perymnsipHoe NpOCTpaHCTBO sIBIsAETCA XaycaoppoBeiM. [laTh onpenenenue Bcex
BXOJIAIIMX B JAHHOE YTBEPKJICHUE TEPMUHOB U JI0KA3aTh WJIH OIIPOBEPTHYTH 3TO
yTBEPKJICHUE.

. 3amada Ne 13.

Bapuant Ne 14
CBoMCTBa OTKPBITBHIX U 3aMKHYTBIX MHOXECTB B TOIIOJIOTUYECKOM ITPOCTPAHCTBE.

. HopManbHbIe TOIOJIOrMYECKUE NPOCTPaHCTBA. JJ0Ka3aTh, UTO BCAKOE METPUUECKOE
MIPOCTPAHCTBO SIBJISIETCS HOPMAJIbHBIM.

. 3amaya Ne 14.

Bapuant Ne 15
. BHyTpeHHsIsl TOUKa, TpaHUYHAs TOYKa, TOUKa IPUKOCHOBEHUS U MIPEACIbHAS TOUKA
MHO’KECTBA B TOMOJIOTUYECKOM MPOCTPAHCTBE.

. IToampocTpaHCTBO TOMOJIOTHYCCKOTO IIPOCTpaHCcTBa. Jloka3aTh, UTO CYy)KEHHE BCSIKOTO
HEIIPEPBIBHOTO OTOOPAKCHHS HA MOAIPOCTPAHCTBO SBIISICTCS HEIPEPHIBHBIM
OTOOpaXEHUEM.

. 3amada Ne 15.

Bapuant Ne 16

. MHO€ECTBO OTKPBITO B TOMOJIOTUYECKOM MPOCTPAHCTBE TOTJIa U TOJBKO TOTAa, KOTJ1a
OHO COBITQJIAET CO CBOEW BHYTPEHHOCTHIO. [[aTh ornpeneneHne BCex BXOASAIINX B
JAHHOE YTBEPKIACHUE TEPMUHOB U I0KA3aTh 3TO YTBEPKIACHHUE.

CdopmynupoBats Maiyto u bonbinyro semMbl YpbicoHa. [[aTh onpeaeneHus Bcex
BXOASIIUX B 3TH (OPMYJIUPOBKHU MOHATUN U TEPMHUHOB.

. 3amaua Ne 16.

Bapuant Ne 17

. MHOX€eCTBO 3aMKHYTO B TOIOJOTHUYECKOM MPOCTPAHCTBE TOTJIa U TOJIBKO TOT/1a, KOTJaa
OHO COBMAJAET CO CBOMM 3aMbIKaHUEM. J[aTh onpeiesieHne BCeX BXOAIINUX B JAHHOE
YTBEPXKJIECHUE TEPMHUHOB U JOKa3aTh 3TO YTBEPKICHHUE.

. KommakTHbI€ TOMOJIOrHYECKUe MpoCcTpancTBa. Kpurepuii KOMIaKTHOCTH B TEPMHUHAX
LIEHTPUPOBAHHBIX CUCTEM (KPUTEPUI 10KA3ATh).

. 3amaua Ne 17.

Bapuant Ne 18
. BHYTpeHHOCTbh MHOKECTBA B TONOJOTMYECKOM ITpocTpaHcTBe. CBOWCTBA Ollepauuu
A — Int(A4).
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. Beskoe 3aMKHYTOE MOJIMHOKECTBO KOMIAKTHOTO TOMOJIOTUYECKOTO MPOCTPAHCTBA
ABJISIETCS] KOMIIAKTHBIM MHO>KECTBOM. [[aTh onpeneneHus Bcex BXOAAIMUX B JaHHOE
YTBEPKJICHHUE MOHATUI U JOKAa3aTh 3TO YTBEPKICHHE.

. 3amaua No 18

Bapuant Ne 19
. 3aMBIKaHHE MHO>KECTBA B TOIOJOTHYECKOM MTPOCTpaHCTBe. CBOMCTBA ONEpalnu

A A,

. Beskoe koMmakTHOE TTOJIMHOKECTBO XaycaophoBa TOMOIOTHYECKOTO MTPOCTPAHCTBA
ABJISIETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh onpesienieHusi BCeX BXOASIIMX B JAHHOE
YTBEPKJICHUE MTOHSATUHN U J1I0Ka3aTh ATO YTBEPKICHHE.

. 3amada Ne 19.

Bapuant Ne 20
. baza Tononorudeckoro npocrpanctra. [Ipumepsi. Kputepuii 6a3bl (10Ka3ath).

O0pa3 KOMIIAKTHOTO MPOCTPAHCTBA MPU HENPEPHIBHOM OTOOPAKEHUH SIBIISETCS
KOMIIaKTHBIM MHOKECTBOM. JlaTh OIpeesIeHNs BCEX BXOAAIIMX B JaHHOE
YTBEPKICHUE MOHATUN U JOKA3aTh 3TO YTBEPKICHHUE.

. 3amada Ne 20.

Bapuant Ne 21

. IIpen6asa Tonosioruueckoro npoctpanctra. [Ipumepsl. baza B Touke u
dbyHIaMeHTalIbHAsI CUCTEMa OKPECTHOCTEHN TOIMOJIOTHYECKOTO IPOCTPAHCTBRA.
[Ipumepsr.

. HenpepbiBHOE 0TOOpakeHre KOMITAKTHOTO MPOCTPAHCTBA B XaycA0p(}HOBO
IPOCTPAHCTBO SIBJISETCS 3aMKHYTHIM OTOOpakeHHueM. J{aTh onpeneneHus Bcex
BXOASIIMX B JAHHOE YTBEPKJICHUE TIOHATUN U JJOKA3aTh 3TO YTBEPKICHHUE.

. 3amaya Ne 21.

Bapuant Ne 22
. IlepBas u BTOpas akcuoma C4ETHOCTH. J{0Ka3aTh WK OITPOBEPTHYThH, YTO BCAKOE
METPUYECKOE MPOCTPAHCTBO YAOBIETBOPSIET IIEPBOM AKCUOME CUETHOCTH.

. IIpou3BeaeHune Tomnonorn4eckux NpocTpaHcTB. JJoka3aTh, 4TO 0TOOpaKeHue
MIPOEKTUPOBAHMUS SIBISIETCS OTKPBITHIM OTOOPaKEHUEM.

. 3amada Ne 22.

Bapuant Ne 23
Omnpenenenne CBI3HOTO MOJMHOKECTBA TOMOJIOTHIECKOTO TTpocTpaHcTBa. Kpurepwii
CBSI3HOCTH MOJMHOKECTBA B TOMOJIOTHYECKOM MPOCTPAHCTRBE.
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. Jlnsa menpepbiBHOCTH oTOOpakeHus f : £ — X X Y HeoOX0IUMO M TOCTaTOYHO

HETIPCPBIBHOCTHU Ka}I(I[Oﬁ N3 €ro KOMIIOHCHT. I[aTB OmmpCACICHNA BCEX BXOJANIHUX B 9TO
YTBCPIKIACHHUC MIOHSITUN U JA0Ka3aTb OTO YTBCPKIACHHUC.

. 3amada Ne 23.

Bapuant Ne 24

. IlepBas u BTOpas akcuoma c4eTHOCTH. /[oka3aTh WM ONPOBEPTHYTh, YTO BCSIKOE
TOIOJIOTMYECKOE IPOCTPAHCTBO, YIOBIETBOPSIOLIEE BTOPON aKCHOME CUETHOCTH
YAOBJIETBOPSIET U MEPBOM aKCUOME CYETHOCTH.

. buexTtuBHOE HETpepbIBHOE OTOOPAKEHUE KOMITAKTHOTO MTPOCTPAHCTBA HA
xaycaophoBO MPOCTPAHCTBO SABJIsieTCS romeoMopdu3mMoMm. JlaTh onpeenenus Beex
BXOJISIIIMX B JAHHOE YTBEPKJICHHUE MOHSATUHN U J0KAa3aTh 3TO YTBEPKICHHE.

. 3amada Ne 24.

Bapuant Ne 25

. IlepBas u BTOpas akcuoma C4eTHOCTH. J{0Ka3aTh WK ONTPOBEPTHYTh, UTO BCAKOE
TOMOJIOTUYECKOE MMPOCTPAHCTBO, YIOBIETBOPSIOLIEE TEPBOM aKCUOME CYETHOCTHU
YIOBJIETBOPSIET U BTOPOM AKCHOME CUETHOCTH.

. IIycts f : X — R nenpepsiBHOE oToOpaskenue. Ecnu X — kommakTHOE
MPOCTPAHCTBO, TO f JOCTUTAET CBOEr0 MUHHUMAJIBHOTO M MAaKCHMAJIbHOTO 3HAYCHUS

Ha X . JlaTe onpeneneHus BceX BXOIANINX B TAHHOE YTBEPIKICHUE TIOHITHI U
J0Ka3aTh 3TO YTBEPKIACHHUE.

. 3amaua Ne 25.

Bapuant Ne 26
. Bcromy TioTHBIE MHOKECTBA: OTpEIeNICHHUE, TPUMEPHI U KPUTEPUM BCIOY MJIOTHOCTH
MHOKECTBA (KpUTEpUM JOKa3aTh).

CBsi3HBIE TOMOJOTUYECKUE MTPOCTPAHCTBA. KpuTepun CBA3HOCTH TOMOJIOTHYECKOTO
IIPOCTPAHCTBA.

. 3amaua Ne 26.

Bapuant Ne 27
. BHyTpeHHs1s TOUKa, TpaHMYHAs TOYKA, TOUKA IPUKOCHOBEHUS U IIPEAEIbHAS TOUKA
MHOKECTBA B TONOJIOTUYECKOM IPOCTPAHCTBE.

CBsi3HbBIC TOOJIOTHYECKHE MPOCTPaHCTBA. J0Ka3aTh CBSI3HOCTH OTpe3Ka [a,b].
. 3agada Ne 27.

Bapuant Ne 28
. JIns HempepBIBHOCTH OTOOPAKEHHUS, EHCTBYIONIETO MEXKIY TOTOJIOTHIYSCKIMHU
MPOCTPAHCTBAMH HEOOXOJAUMO U JIOCTAaTOYHO, YTOOBI MPOo0Opa3 JIF0OOT0 3aMKHYTOTO
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MHO’KECTBa JJIs TOr0 0TOOpakeHHs ObLT 3aMKHYT. J{aTh onpeaeneHus Bcex
BXOJAIIMX B JAHHOE YTBEPKACHUE NTOHATUN U I0KA3aTh 3TO YTBEPXKACHUE.

. HempepbiBHEIIT 00pa3 CBI3HOTO TOMOJIOTHYECKOTO TPOCTPAHCTBA SBIISICTCS CBSI3HBIM
MHO€ECTBOM. J[aTh OnpeesIeHus BCEX BXOASAIIMX B IAHHOE YTBEPKICHUE MTOHITUN U
JIOKa3aTh 3TO YTBEPKICHUE.

. 3amada Ne 28.

Bapuant Ne 29

. 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.

CBsi3HbIE TOINOJOTHYECKHE MTPOCTpaHCTBA. KpuTepuu CBA3HOCTH TOMOIOTUYECKOTO
IPOCTPAHCTBA.

. 3amaua Ne 29.

Bapuant Ne 30
. KomnakTtHsle TOnonornyeckue npocrpancTsa. Kpurepuii KOMIaKTHOCTH B TEPMUHAX
LEHTPUPOBAHHBIX CHUCTEM (KpUTEpPUH J0Ka3aTh).

. baza Tononoruyeckoro npocrpanctra. [Ipumepsi. Kputepuii 6a3bl (10ka3ath).
. 3amada Ne 30.

Bapuant Ne 31

. HenpepbiBHOE 0TOOpakeHHe KOMITAKTHOTO MPOCTPAHCTBA B XaycA0p(HOBO
IPOCTPAHCTBO SIBJISIETCS 3aMKHYTHIM OTOOpaskeHreM. JlaTh onpeneneHus Bcex
BXOASIIMX B JAHHOE YTBEPKJICHUE TIOHATUN U JJOKa3aTh 3TO YTBEPKICHHUE.

OTHOIIIEHUE «TOYKA-MHOXECTBO» B TOMOJOTHUYECKOM MIPOCTPAHCTBE.
. 3amaya Ne 31.

Bapuant Ne 32

. MHOX€eCTBO 3aMKHYTO B TOIIOJIOTHUYECKOM MPOCTPAHCTBE TOT1A U TOJIBKO TOT1a, KOTAa
OHO COBMNAAAET CO CBOMM 3aMbIKaHHEM. [[aTh onpeneneHne BCceX BXOIAMNX B JAHHOE
YTBEPKACHUE TEPMUHOB U JOKA3aTh 3TO YTBEPKIACHHUE.

. Akcnomsl otaenumoctu 1,1, u T,. Onpenenenue, B3aMMOCBS3b U IPUMEDBI,

nokaseiBatonue, uro 7y % 1, u 1T, # T,,.

. 3amaua Ne 32.

Bapuant Ne 33
. HopmasnbHbIe TOnONIOrNYECKUE MpOCTpaHCTBa. Jloka3aTh, UTO BCSIKOE METPUUECKOE
IPOCTPAHCTBO SIBISETCS HOPMAJIbHBIM.
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Onpenenenue CBA3HOr0 NOJAMHOKECTBA TOIOJIOTHYECKOT0 IpocTpaHcTBa. Kpurepnii
CBA3HOCTH ITOJMHOKECTBA B TOMOJIOTMYECKOM MPOCTPAHCTBE.

. 3amada Ne 33.

Bapuant Ne 34

. Besakoe koMnakTHOE MOJIMHOKECTBO XaycAop(hoBa TOMOIOTUYECKOTO MPOCTPAHCTBA
ABJISIETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh onpesienieHusi BCeX BXOASIINX B JAHHOE
YTBEPKJCHUE MOHSITUI U JOKA3aTh 3TO YTBEPKICHUE.

. Komnozunius HenpepbIBHBIX 0TOOpaKEHUM €CTh HEMpepbIBHOE 0TOOpaxkeHue. Jlath
ornpe/ereHre BCeX BXOIAIINX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh UIU
OMPOBEPTHYTH ATO YTBEPKICHHE.

. 3amada Ne 34.

Bapuant Ne 35

. Bcesikoe peryssipHOe NpoCTpaHCTBO ABIIETCS XaycA0ppoBbIM. JlaThk onpeneneHue Bcex
BXOJAIIMX B JAHHOE YTBEPKJICHUE TEPMUHOB U JI0KA3aTh WIH OIIPOBEPTHYTH 3TO
YTBEPKJICHHUE.

OmnpeneneHue CYETHOrO MHOKECTBA. J[0Kka3aTh CYETHOCTh OOBEIUHEHUSI CYETHOTO
CEMENMCTBA CYETHBIX MHOKECTB.

. 3amaua Ne 35.

Bapuant Ne 36
. Jloka3aTh HECUETHOCTh OTPE3KA .

. IIpousBeaeHne TOMOJIOTHYECKUX MPOCTPAHCTB. [JoKa3aTh, 4TO OTOOpaxeHue
IPOCKTUPOBAHUS SIBJISIETCS OTKPBITBIM OTOOpaKEHUEM.

. 3amaua Ne 36.

Bapuant Ne 37

. HenpepbiBHOE 0TOOpakeHre KOMITAKTHOTO MPOCTPAHCTBA B XaycA0P(HOBO
IPOCTPAHCTBO SIBIISIETCSA 3aMKHYTHIM O0TOOpaskeHueM. JlaTh onpeaeneHus Bcex
BXOJAILMX B JAHHOE YTBEPKJICHUE MTOHATUHI U 10KAa3aTh 3TO YTBEPKICHHE.

. 'omeomopdusmel: onpezaenenusi, cBOKWCTBa U mpuMepbl. CBOMCTBA 10KA3aTh.
. 3amaya Ne 37.

Bapuant Ne 38
Chopmynuposats Manyto u bosnbinyro temmsl YpeicoHa. J[ath onpeneneHus Bcex
BXOJIAIINX B 3TY (DOPMYTUPOBKY MOHITHA U TEPMUHOB.

. 3aMbIKaHHE MHO>KECTBA B TOMOJOTUYECKOM ITpocTpancTBe. CBOMCTBA ONepalnu

A A.
. 3amada Ne 38.
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Bapuant Ne 39
1. TloampocTpaHCTBO METPUYECKOTO MPOCTPaHCTBA. MIHAynupOBaHHAs METPHKA.
[Ipumepsr.

2. HemnpepbIBHBIN 00pa3 CBA3HOTO TOMOJIOTHYECKOTO TPOCTPAHCTBA SIBISETCS CBSI3HBIM
MHOKECTBOM. /[aTh onpeneneHus BCceX BXOASIMX B TAHHOE YTBEPKICHUE MOHITUI U
JI0Ka3aTh OTO YTBEPXKACHUE.

3. 3amauga Ne 39.

Bapuant Ne 40
1. KomnakTHbIe TOMOJIOTHYECKUE TPOCTpaHCTBA. KpuTepuii KOMIakTHOCTH B TEPMHUHAX
[EHTPUPOBAHHBIX CUCTEM (KpUTEPHIl 10Ka3aTh).

2. HepBaﬂ " BTOpasg aKCHMOMa CUCTHOCTH. I[OKaSaTB HJIX OIIPOBCPIrHYTH, YTO BCAKOC
MCTPHYCCKOC ITPOCTPAHCTBO YAOBJICTBOPACT HepBOﬁ AKCHUOMC CUCTHOCTH.

3. 3agaua Ne 40.

7.2.5. Ilpumepnsvie 60npocel K 3auenty no OUCUUNIUHE

CnocoOsI 3aanust iockoit kpuBoi. KacaTenbHas.
IIpocTpancTBenHnas kpusas. Penep ®pene.

Kpususna u xpyuenue kpuBoil. HaTtypasbHble ypaBHEHUS.
I'mankas moBepxHOCTh. KacaTenpHas IIIOCKOCTh 1 HOPMAJIb.
[lepBas kBagpatnuHas Gopma MOBEPXHOCTH U €€ POJIb.

Bropas kBaapatuynas ¢popma noBepxHoctu. KpuBu3Ha JIMHUM HA TOBEPXHOCTH.
[TonHas v cpeHsIsE KpUBU3HBI TOBEPXHOCTH.

JepuBarimonabie (HOPMYJITbI TOBEPXHOCTH.

. CumBonbl Kpucroddens u ux BoIYUCICHHE.

10 Mertpuueckue npoctpancTsa. [Ipumepsr.

11.Tononoruyeckue npoctpanctra. [Ipumepsi.

12.HenpepsiBHBIE OTOOPaXKEHUS U TOMEOMOP(PHU3MBI.
13.KomnakTHbIE TOMOJIOTHYECKHE TPOCTPAHCTBA.

14.CBsi3HbIE TOMOJIOTMYECKUE MMPOCTPAHCTRA.

15.'maakue mHOorooOpasus. [Ipumepsr.

16.KacaTtenpHOE MPOCTPAHCTBO TJIAJIKOTO MHOTO00pa3Hs.
17.PumanoBsl MHOTOOOpa3us. [Ipumepsl.

18.Ten3opsl Ha pUMAaHOBOM MHOTO00OpPA3UM U OTEepalliy HaJl HUMHU.
19.KococumMeTpuiecKkrue TEH30PHbI.

20.T'eone3ndeckre CBA3HOCTH HA pUMaHOBOM MHOT'O00Pa3HH.
21.1TapamiensHbIi TEPEHOC BEKTOPHBIX TOJICH.

22.TeH30p KpUBU3HBI.

23. luddepennuansubie GOpMEI.

24.BHemHee npousBeieHUe U BHelTHee quddepeHimpoBanue Gopm.
25.Unrerpan quddepeHunanbHoil GOpMBI.

©CoNok~wNE
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26.00mas ¢dopmyna Crokca um e€ dvactHwle ciaydau (dopmynsr ['punra, Ctokca,
Octporpaackoro-I"aycca).

27.CtenieHb OTOOpaKECHHUS.

28.CtenieHb BEKTOPHOTO MOJIsl HAa TOBepXHOCTH. Teopema ["aycca—bonne.

29.Mnaexc ocoboit Touku BekTopHOTrO MoJjist. Teopema Ilyankape—benaukcona.

7.2.6. Ilpumepnoie 3a0auu K 3auemy no OUCUUNIUHE

. Jlokazats hopmyinl [le Moprana.

. JIoKa3aTh CYETHOCTh MHOXKECTBA PALIMOHAJIBHBIX YUCEN.

. JloKa3aTh HECYETHOCTh MHOKECTBA YUCEN €AMHUIHOTO OTPE3KA.

. Jloxazatb, 4To naHHas QyHKIUS SABISETCS METPUKOM.

. Jloka3aTp, 4TO JAaHHOE CEMEWCTBO MOAMHOKECTB JAHHOI'O MHOXKECTBA 00pa3yeT
TOIIOJIOTHIO Ha 3TOM MHOKECTBE.

6. Jlokazatp, 4TO TaHHOE OTOOPAKEHUE SIBISIETCSA HEMIPEPHIBHBIM.

7. Jloka3aTh, 4TO JAHHOE TOMOJOTMYECKOE MTPOCTPAHCTBO SABJSETCS KOMITAKTHBIM.

8. Jloka3zarb, 4TO JAHHOE TONOJOTUYECKOE MTPOCTPAHCTBO SBISIETCS CBSI3HBIM.

9

O wnN -

2
. Haiitu nmpousBoanyio mo t ot Bextop-dpynkmuu T (t) = (t —1)i + t +1JT -3k (7,7.k -

JMHEHHO HE3aBUCUMBIC, TIOCTOSTHHBIE BEKTOPHI)

10. KakoBo HEOOXOJMMOE M JOCTATOYHOE YCIIOBUE, UTOOLI BekTop-QyHkuums T (1) umena
MOCTOSIHHOE HaIpaBJICHHE

11. KakoBoO HE0OXOAMMOE U JOCTATOYHOE YCIOBUE, YTOOBI B HEKOTOPOM HHTEpBAJIC
|7 (t)| = const

12.HaiiTu enuMHUYHBIE BEKTOPHI KacaTeIbHOM, TJTaBHOW HOpMad M OMHOpPMAadd KpPUBOMU
x=tsint, y=tcost, z=tl' B Hauajge KOOpJNHAT:

I, +1, 2L, —1, +1, I +1, -1,

_ L,
2 % P

F=

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

3 -2
14. HaliTu ry1aBHBIE HaIlpaBJCHUS W TJIABHbIE KPUBHU3HBI MPAMOrO TEIMKOUAA X =UCOSV,

[MOBEPXHOCTH [6X +3y—-22-7=0,

y =usinv, zZ=av.
15.Hanwucars ypaBHEHHE CONPUKACAIOIIEHCS MIOCKOCTH KPUBOM x =cos®t, y=sin’t,
z=cos2t B ee MPOM3BOJILHOM TOYKE (4(xcosz — ysint)—3z = cos2t).
16.CocTaBuTh ypaBHEHUE KacATEIbHOM IOCKOCTH K TOPY X = (1+5c0su)cosv,

. . o 4
y =(1+5cosu)sinv, z=>5sinu B Touke M (u,v), A5l KOTOPOU cosu:g, cosv:g O<u,v<g,

(12x +9y + 20z —140 =0).
17.HaiiTu noa KakuM yriioM NMepeceKaroTcsi KpuBble U+V =0, u—Vv =0 Ha IPsIMOM IrE€IUKOU]IC
X=Uucosv, y=usinv, z=av.

2

18.Ha nosepxuocTd x =u’® +v?, y=U’-V?, z=uv jaHa To4ka P(u=,v =1). BEIYUCIUTD

IJIaBHBIE KPUBHU3HBI IOBEPXHOCTH B TOUKE P .
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ki=——"" k?=0].
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7.3. MeToauyeckne MaTepHaJibl, ONpeeJsONde MPOUeAyPY OUEeHMBAHUS 3HAHWIA,
YMEHHH, HABBIKOB H (MJHM) ONBITA [IeATEJIbHOCTH, XAPAKTEPU3YIOIIHX ITalbl
¢dopmMupoBaHusi KOMIETCHIIMH.

OOmmit pe3ynbTaT BBIBOJUTCS KAaK MHTErpajbHas OILICHKA, CKJIaJbIBAIOIIAs M3 TEKYIIETO
KOHTPOJIs - 50% 1 mpoMekyTouHOTO KOHTpOoJst — 50 %.

Texkymuii KOHTPOJIb IO JUCHUILIIMHE BKIIIOYAECT:

- mocenreHue 3auaTuii - 10 6amios,

- y4acTHE HA MPAKTHYECKUX 3aHATHAX -30 Oauios,

- BBITNIOJIHEHHE JIa0OpaTOPHBIX 3a1anuii — 30 OaIoB,

- BBITMIOJIHEHHE IOMAIIHKUX (2yAUTOPHBIX) KOHTPOJBbHBIX padboT - 300aI1s10B.
IIpoMexyTOUHBIN KOHTPOJIb IO AUCUUILINHE BKIIOYAECT:

- yCTHBIN ompoc -50 0anos,

- IMCbMEHHAas KOHTpoJIbHas padoTa -50 6aios,

8. IlepeyeHb OCHOBHOM M JONOJHHMTEJILHON y4eOHOH JiUTEepaTypbl, HECOOXOAUMOM IJIA
OCBOCHHS JUCUMILIUHBI.

Ochnoenasn

1) Beaenune B TOmOJIOTHIO : [y4eO. mocoOue i By30B Io crer. "Martemaruka" /
I0.I".bopucosuy, H.M.bauzusakos, S.A.M3pannesuu, T.H.®omenko]. - M. : Beici.
mkoia, 1980. - 295 c. : un. ; 22 cm. - bubaumorp.: ¢. 283-287. - Yka3. UMeH., IpeaM.: C.
288-292 . - 0-75.

2) Mumenko, Amnekcanap Cepreesud. Kypc auddepeHnmraibHOR TreoMeTpud U
TOIOJIOTHH : [JJIs1 MeX.-MaT. crell. yH-ToB| / Mumenko, Anekcanap Cepreesuy, A. T.
domenko. - M. : ®akropuan-npecc, 2000, 1980 (M3a-80o MI'Y). - 432 c. : mi. ; 22 cwm.
- 1-30.

3) Ioropenos, Anekceit BacunbeBuu. Juddepennnanpaas reomerpust : [y9eOHHK IS
CTYJICHTOB MaTeM. CIiell. YH-TOB U nej. uH-ToB | / Iloropenos, Anekceit BacuibeBud. -
N3n. 6-e, crepeortur. - M. : Hayka, 1974, 1969. - 176 c. ; 19 cm. + ¢ gepr. - 0-28.

4) Coopuuk 3amau o auddepeHnuansHoi reomerpun: [lo cren. "matemaTtuka" / moj
pen. A.C.®Denenko;[U.B.benpko. B.1.Benepaukos, B.T.Boaneer u ap.]. - 2-¢ u3n.,
nepepad. - M. : Hayka, 1979. - 272 c. : un. ; 21 cm. - [Ipeam. ykas.: ¢.266-272. - 0-65.

5) Maundpeno I1. 1o Kapmo TuddepennpmanbHas reOMETpUsi KPUBBIX M MMOBEPXHOCTEH
[DnexTponnsIil pecypc]/ Maudpeno I1. 1o Kapmo— DnekTpoH. TEKCTOBBIE TaHHBIC.—
Mocksa, Mxesck: PerymsipHas u XaoTtuueckas AWMHAMHUKa, VKEBCKMH WHCTUTYT

KOMITBIOTEPHBIX ~ uccaenoanmii, 2013.— 608 c.— Pexum  pocryna:
http://www.iprbookshop.ru/28887.html.— DBC «IPRbooks» (25.05.2018)

Hononnumenvnan
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6) dyoposun, bopuc AnatonseBud. CoBpeMeHHAst reoMeTpust : MeTOIbI U MIPHIIOKCHHUS.

T. 1 : Teometpust noBepxHOCTEH, rpymnm npeodpazoBanuii u nozieit / lyoposun, bopuc
AmnaronbeBud ; C.II1.HoBukoB, A.T.®omenko. - 5-¢ uzf., ucop. - M. : Dauropuan
YPCC: Jobpocser, 2001. - 334 ¢. - ISBN 5-8360-0160-X : 0-0.

7) Nyoporun, bopuc AnatonbeBrdu. CoBpeMeHHAst reoMeTpus : MeTOIbI U MTPHIIOKCHHUS.

T. 2 : I'eomeTpuss u TomoJyioruss MHOTOO0Opa3uii / JlyopoBuH, bopuc AnaronbeBud ;
C.I1.HoBukoB, A.T.®omeHKoO . - 5-€¢ u3., uctp. - M. : Oaqutopuan YPCC: [Jobpocser,
2001. - 293 c. - ISBN 5-8360-0161-8 : 0-0.

8) dy6posuH, bopuc AnaronbeBud. CoBpeMeHHasi TeOMETPHs : METOIbI M MPUIIOKEHHUSL.

T. 3 : Teopuss romonoruit / Jlyoposun, bopuc AmnaronseBuu ; C.I1.HoBuxos,
A.T.®omenko. - U3x. 2-e, uctp. - M. : Dautopuan YPCC: lo6pocser, 2001. - 286 c.
- ISBN 5-8360-0162-6 : 0-0.

9) Urnaroukuna JI.A. Tomosorus i 6akasaBpoB MaTeMaTHKHU [ DJICKTPOHHBIA pecypc]:

yuebHoe mocobue/ Wrnaroukmna JI.A.— DIEKTpPOH. TEKCTOBBIE AaHHbIE.— M.:
[Tpomereii, 2016.— 88 C.— Pexum JI0CTyTa:
http://www.iprbookshop.ru/58207.html.— 5BC «IPRbooksy (25.05.2018)

9. Ilepeyenb pecypcoB UHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTn «HTEepHETY,
HE00XO0AUMBIX VISl OCBOEHMSI TUCIUIIIAHBI.

Ne DJIeKTPOHHBIH
Ha3Banmne Conep:xanue
ajpec
1. Math.ru www.math.ru CaiiT moCBAIMIEH MaTeMaTHKe (M MaTeMaThkaM. JTOT cailT —
JUISL IIKOJIBHHUKOB, CTYJIEHTOB, yduTeled W Juid BceX, KTO
HWHTEpecyeTcs MaTeMaTHuKoil. Tex, KOro HMHTEepecyeT 30Ha
pOCTa COBPEMEHHON HAYKH MaTeMaTHKa.
2. Exponenta.ru www.exponenta.ru | Crygenram:
- 3allyCTUTh YCTAHOBJCHHBI y Bac maTemaTudeckuil mnake
BBIOPATh B CIIMCKE NMPHUMEPOB, PEILICHHBIX B CpeJle 3TOr0 IaKe?
MOXOJAIINK ¥ PEHIUTH CBOIO 3a/1a4y 110 aHAJIOTHH;
IIpenopaBarensim:
- HICTIONIb30BaTh MaTeMaTHUECKHE MAKeThI IS TTOIEPIKKH
Kypca JIEKIHUH.
BceMm 3anHTepecoOBaHHBIM NOJIb30BATEIAM:
1. - MOXHO O03HAaKOMHUTBCA C TPUMEPaMH TNPHUMEHEHH:
MaTEeMaTUUYECKUX [1aKETOB B 00pa30BaTEIbHOM IIPOLIECCE.
2. — HaWTH JeMO-BepCHM TIOMYJSPHBIX MaTeMaTHYeCKHU:
MaKETOB, AJIEKTPOHHBIE KHUTH M CBOOOAHO PacHpOCTPaHSIEMBbI
MIPOTPaMMBI.
3. Maremartuka www.mathematics. | y4eOHblii MaTepuai Mo pa3jIU4HBIM pa3jieiaM MaTeMaTHKH —
ru anreOpa, IIaHUMETPHS, CTepeoMeTpusi, GYHKIUH, rpaduku 1
JpyTHe.
4. Poccwuiickoe www.edu.ru (enepanbHbIi 00pa30BaTEIbHBIA HOPTAT: YUPEKICHHS,
o0Opa3oBaHHe. nporpaMmsl, cTaaaaptel, BY 351, Tecter EI'D.
5. | DrekTpoHHbIe http://elib.dgu.ru,
KaTaJIOTH http://edu.icc.dgu.r
Hayunoii u
oubmmorexu [AI'Y
6. | O6mepoccuiickuii www.mathnet.ru | TTopTas, peaocTaBiIsieT pa3IudHbIe BO3MOXHOCTH B TIOMCKE
MaTeMaTHYeCKUH nHpOpMaLuK 0 MaTeMaTruyeckoi ku3nu B Poccun [opran
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nmoptan (Math- COJECPKUT pa3lIeibl; )KypHAJIbI, BUICOTCKA, ONOIHOTEKA,
Net.Ru) TIePCOHANINHN, OPTAHU3AITNH, KOH(DEPCHITHH.

10. MeToauyeckue yKazaHus JJsi 00y4aOIIUXCH M0 OCBOCHHUIO TN CIMILIMHBI.

VYuebHas mporpamma 1o auddepeHranbHON TeOMETPUU U TOMOJIOTHH pacipeiesieHa
o0 TeMaM M MO YacaM Ha JIEKIUU, TMPAKTUYECKUE 3aHATHS; MPEIyCMOTPEHA TaKxkKe
caMocCTosITeNIbHAs yueOHas paboTa cTyleHToB. [0 kaxmoi Teme npernojaBaTesib YKa3blBaeT
CTyJICHTaM HEOOXOAMMYIO JINTepaTypy (y4eOHHMKH, yueOHbIE MOCOOMs, COOPHHUKHU 3a1ad |
VOPOKHEHH), a TaKK€ COOTBETCTBYIOIIME TeMaM Taparpadbl U HOMEpa yNpaKHCHUU M
3aj1ad4.

CamocTosiTenbHas paboTa CTYIEHTOB CKJIaAbIBAETCA M3 PaOOThl HAJ JICKUHUSIMH, C
y4eOHUKaMH, pelIeHHus PEKOMEHAYEeMBIX 3ajad, MOJATOTOBKH K 3aluTe JIabopaTOPHBIX
paboT, a TaKXKe U3 MOJATOTOBKHA K KOHTPOJIBHBIM paboTaM, KOJUIOKBUYMaM U ¢Jlaye 3a4€TOB U
9K3aMEHOB.

[Ipu pabore c nexkuusIMU U Yy4yeOHHKaAMHU 0C000€ BHHUMAHHE CJEAYeT YISIUTh
W3yYCHHUIO OCHOBHBIX IIOHATHUH U ONpEACICHUM MO JaHHOMY pas3feny, a TakKke
O0COOCHHOCTSIM NMPUMEHEHHBIX METOJIOB M TEXHOJOTHH J0KazaTelabCTBa TeopeM. PemeHue
JIOCTaTOYHOIO KOJWYECTBA 3a7ady MO JAHHOM TEeME IOMOXET TBOPUYECKOMY OBJIAJICHUIO
METOJIaMHU JI0KAa3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUN.

[Tocne w3yueHHs] KaXJIOH TeMbl PEKOMEHAYETCS CaMOCTOSITEJIbHO BOCIPOU3BECTH
OCHOBHBIE oOfpeesieHus, POpMyTUPOBKH M JI0Ka3aTeslbcTBa TeopeM. s camonpoBepku
PEKOMEHYETCSl TaK)KE€ HCIOJIb30BaTh KOHTPOJBHBIE BOMPOCHI, MIPUBOJUMBIC B yUYEOHHKAX
MOCJe Ka)XKI0N TEMBL.

OcHoOBHas 11€J1b MPAKTUYECKUX 3aHSATUN — MOJATOTOBKA CTYJACHTOB K CAMOCTOSTEIIbHON
paboTe HaJ TEOPETUUCCKUM MATEPHAIOM U K PEIICHHUIO 3a7a4 M YIIPaKHCHHI.

Huctunne  «luddepennuanbias reoMeTpuss W TOIMOJIOTHS» SBISIOTCS OCHOBHOM
0a30i1 BceX CHNENHAbHBIX JUCIUIUIMH, U3y4aeMbIXx Oynymumu OakanaBpamu. Crernuduka
JTUCITUIUIMHS COCTOUT B TOM, YTO PACCMOTPEHUE TEOPETUYECKUX BOMPOCOB 3/1€Ch TECHO
CBSI3aHO C PEIICHUEM MPAKTUUYECKUX 3a7ad.

Ha nexnusax oco6eHHOo 00JIbIIIOe 3HaYEHUE UMEET peau3alius CISTYIONINX 3a/1a4:
1) rryGoKo€ OCMBICTTMBAHUE Psi/ia TTOHATHH U TIOJIOKCHHM, BBEACHHBIX

B TEOPETHUYECKOM KypCe;

2) pacKphITHE MPUKIIATHOTO 3HAYCHUS TEOPETUUECKUX CBEICHU;

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

4) 3akperuieHHE TMOJYYEHHBIX 3HAHUM IyT€M MHOTOKpPAaTHOIO MIPAKTUYECKOTO
UCIIOJIb30BaHUs;

5) mpuoOpeTeHne MPOYHBIX HABBIKOB TUTIOBBIX PACUETOB;

6) pacmupeHue Kpyrosopa, mpuoopeTeHre MmoJe3HbIX CBEICHNN, KACAIOIINXCS TEXHUIECKUX
JTAHHBIX PEATbHBIX OOBEKTOB U KOHKPETHBIX YCIOBUM UX IKCILTyaTaIlHH.

Hapsiny ¢ mepeuucineHHbIMH BBIIIE 00pPAa30BATEIbHBIMU IEISMHU, 3aHITHS TPECICAYIOT U
Ba)KHBIE TIEJIM BOCIIUTATEIILHOTO XapakTepa, a

UMEHHO:

a) BOCIIUTAHNE HACTOMYMBOCTH B JIOCTHKEHUN KOHESUHOM I1ETTH;

0) BOCIIUTaHUE JUCHUIUIMHBI yMa, AKKYPaTHOCTH, JOOPOCOBECTHOTO
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OTHOIIIEHUS K padboTe;

B) BOCIIUTaHNE KPUTHUECKOTO OTHOIIICHHUS K CBOCH JIeATEIIHbHOCTH,

YMEHHSI aHAJTM3UPOBATH CBOIO padOTy, HCKATh ONTHMAIbHBIH ITyTh PEIICHHS,
HAXOUTh CBOW OITUOKHU M YCTPAHATH UX.

MeToanveckre peKOMEeHAANUA

JUisi TOATOTOBKM K MPAKTUYECKUM 3aHATHSM HYXHO HU3YYUTh CJIeIyIONue
JUTEPATYpPHbIE UCTOYHUKHU:
1. /Iyoposun b. A., Hosuxog C. I1., @omenko A. T. CoBpeMeHHasi reoMeTpusi: MeTobl 1
npunoxenus. 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. Kpatkuii kypc nuddepeHnanbHoi reoMeTpuu 1
tomojoruu. M.: ®DUSMATIINT, 2004.

Pemate 3amaym v yrpakHEHUS W3 33JaYHUKOB
1. Muwenxo A. C., Conoswves IO. I1., @omenxo A. T. COOpHUK 3a1a4 MO
muddepennmansHoit reomerpun u Tonosioruu. M.: ®USMATIIUT, 2004.

J1J1st MpOBEPKU OCTATOYHBIX 3HAHUM UCTIOIB30BaTh TECThl W BOIPOCAMHU JIsI CAMOIIPOBEPKHU
JIJIsi MOJITOTOBKU K 9K3aMEHY: MOBTOPUTH JICKIIMOHHBIA Marepuaj, MpoaHaIU3upOBaTh
CIIUCOK PEKOMEH/IOBAHHOMW JINTEPATyphl, PEIIUTh CAMOCTOATEIBHO 3aJa4dl U TMPUMEPHI U3
yaebHoro nocooust Muwenxo A. C., Conosves FO. I1., @omenxo A. T. COOpHUK 3a7ad IO
muddepenunanbHoil reomerpuu U Tonosnoruu. M.: ®USMATIIUT, 2004.

11. Ilepeyenb MHPOPMALUOHHBIX TEXHOJIOTHI, HUCIOJb3yeMbIX MPH OCYIIECTBJICHUU
00pa3oBaTeJIbHOI0 Mpouecca MO AUCHMILIMHE, BKJIKYAas Iepe4YeHb MNPOrpaMMHOIO
obecrieueHrsi 1 UHGPOPMALMOHHBIX CIIPABOYHBIX CHUCTEM.

[Tpu ocymecTBiennn 006pa3oBaTeIbHOTO Tpoiiecca o AuddepeHImaIbHON reOMeTprun
Y TOTIOJIOTUM PEKOMEHIYIOTCS KOMIBIOTEPHBIE TEXHOJIOTUH, OCHOBAHHBIC HA OTIEPAIMOHHBIX
cucremax Windows, Ubuntu, Linux, mnpuknagaeie nporpammbl Mathcad, Matlab,
Mathematica, a Takxke calThl 00pa30BaTEIbHBIX YUPSKICHUA W  KYPHAJOB,
MH()OPMAITMOHHO-CITPABOYHBIE CUCTEMBI, SJICKTPOHHBIC YUSOHUKH.
[Ipu mpoBeeHUH 3aHATHI PEKOMEHAYETCSI UCIOIb30BaTh KOMIBIOTEPHI, MYJIbTUMEIUNHbIE
MIPOEKTOPHI, UHTEPAKTUBHBIC IKPAHBI.

12. Onucanue MaTepHAJIbHO-TEXHHYECKON 0a3bl, HEOOXOAUMOM AJIs1 OCYLIECTBJICHUS
00pa3oBaTeJbLHOIO MPOLECcca M0 AUCHHUILIHHE.

YHuBepcutet 00J1a1aeT 10CTaTOYHOW 023011 ayTUTOPUIA JJIs1 TPOBEICHUS BCEX BUIOB
3aHSATUN, IPEYCMOTPEHHBIX 00pa30BaTEILHON MPOTPAMMOM TUCIIUTUIMHBI MAaTEMAaTUUECKUT
ananu3. Kpome toro, Ha dakyiabTeTe 4 KOMIBIOTEPHBIX Kiacca 1 4 y4eOHBIX Kjacca,
OCHAIIIEHHBIX KOMIIBIOTEPAMU C COOTBETCTBYIOIIUM MIPOTPAMMHBIM 00ECIIEYeHUEM U
MYJIbTUMEIHA-TIPOCKTOPAMH.
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B yHuMBepcHuTeTe MMeeTcss HeOOXOIUMBIA KOMIUICKT JIMIIEH3MOHHOTO TTPOrPaMMHOTO
obecrieueHus.
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