MUHOBPHAYKHU POCCHUHA
denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKIECHUE
BBICIIIET0 0Opa30BaHUs
«TATECTAHCKH T'OCYJJAPCTBEHHBII1 YHUBEPCUTET»
dakynbTeT MaTeMaTHKH U KOMITBIOTEPHBIX HAYK

PABOYASA ITPOTPAMMA JUCHUITJIMHBI
JAudpepeHuuaibHasg reoMeTpuda U

TOIMOJIOI' UHA

Kadenpa: oudpdhepenyuanvnvix ypasnenuii u hynKyuonaibHo20 anaiusa
dakyJbTeTe: MaAmeManmuKy U KOMnbIOMEPHHIX HAVK

OO6pa3oBarenbHast mporpaMma

01.03.01 MaTemaTuka

[Tpodunu moaroToBKM
«BewecmeenHblll, KOMNIEKCHbIU U (DYHKUUOHAIbHBIN AHAAU3Y

VYpoBeHb BbICIIETO OOPA30BAHUSL:
OakanaBpuaT

dopma 00yyeHus:
oYHas

Craryc MTUCIMIUIMHBI: BXOJUT B 00s13aTenbHy0 Yacth OTIOIT,
0azoBbIil Mmoayis OITOIT

Maxauxkaina 2022
1



PabGouass mporpamma gucummiuHbl «AuddepeHunanbHas TEOMETpUs U TOMOJIOTHS
coctaBneHa B 2022 rogy B cootBerctBuu ¢ TpeboBanusimu ®I'OC BO no HampaBieHUIO
nogrotoBkr  01.03.01 Maremaruka (ypoBeHb OakanaBpuata) ot 10.01.2018 N8 (c
n3MeHeHussMu Ne1456 ot 26.11.2020)

Pazpabotuuk: kadenpa nuddepeHuaibHbIX YpaBHEHUN U (YHKIITMOHAIBLHOTO aHAJIN3a,

ParumxanoB B.P., k. ¢.-M.H., 101IeHT: Q‘/(%/éf
<

Pabouas nmporpamma AUCHUIUIMHBL 0100peHa:
Ha 3acemanud Kadenpsl Y u @A ot «15» mapta 2022 r., mpotokon Ne 8

3aB. Kadenpoii @ il CupaxyauaoB M.M.

Ha 3acefaHuu MeTonuecko KoMuccuu (hakyabTeTa MaTEMAaTHKH U KOMIIBIOTEPHBIX HAYK
oT «23» mapra 2022 r., npotokon Ne 7

[Tpencenarenn @”% Puzaes M.K.

Pabouas mporpamma JUCHUIIIIMHBI COTJIACOBaHA ¢ YYEOHO-METOAUYECKUM yIIpaBiaeHueM «31»
mapra 2022 1.

Havamsauk YMY < %7,&/ I'acanramxkuena A.I'.




AHHOTauus padoyeil NPOrpaMMbl JTUCUHUILIHHBI

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

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

ConepxaHue AUCUUILIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3AHHBIX TOIMOJIOTMYECKUMU
OPOCTPAaHCTBAMU U HENPEPBIBHBIMU  OTOOpPAXEHUSIMU ~ MEXKIYy HUMH, TJAJKUMHU
OTOOPAKEHUSIMU U TIAJKUMH  OTOOPOKEHHSIMHU  MEXIYy HHUMH, C pa3IdYHBIMU
auQdepeHInaIbHO-TEOMETPUUECKUM KOHCTPYKIUSMU Ha TJaJKUX MHOrooopasusx, ¢
PUMAHOBBIMU  TPOCTpaHCTBaMH, auddepeHuaIbHbiMi  GopMaMu  Ha  TJIAJKHUX
MHOT000pa3usiX, CBA3HOCTSIM Ha MHOT0OOpa3usx; 0oJjiee KIacCUYECKUE BOIPOCHI CBSI3aHBI C
pEryJIsipHbIMH KPUBBIMH Ha IJIOCKOCTH M IPOCTPAHCTBE, PETYJSPHBIMU MOBEPXHOCTSIMHU B
TPEXMEPHOM IIPOCTPAHCTBE, NOHIATUSIMHU KPUBH3HBI KPUBOUW U MOBEPXHOCTH.

JlucuuninuHa HaneneHa Ha (GOpMHUPOBAHHE CIEAYIONINX KOMIETSHIIMA BBITyCKHHKA!
yHusepcanvHas komnemenyus (YK): VK-1;
oowenpogeccuonanvras komnemenyus (OIIK): OIIK-1;
npogheccuonanvrasn komnemenyus (11K): I1K-1.

Hpenoz[aBaHHe AUCHUIUIMHBI IIPCAYCMATPUBACT IIPOBCACHUC CIICAYIOIINX BHUIO0B y‘-Ie6HI>IX
3aHSATUM: JeKyuu, npakmuvyecKue 3aHAmusl U CamocmosimellbHasd pa60ma.

PabGoyass mporpamMma IUCHHUIIUHBI TMPETyCMATPUBACT TMPOBEJCHUE CIEIYIONUX BUIOB
KOHTPOJISI yCTIEBAEMOCTH B POPME: KOHMPOILHOU paboma u KOJLIOKEUYMA, NPOMEIHCYMOUHbBII
KOHMPOJIb 8 (hopMme 3auema U IK3AMeHA.

O0BbeM TUCHUIUIMHBI O 3aUE€THBIX €IUHUI], B TOM YKCJI€ B aKaJIEMUUECKUX Yacax o BUAaM
Y4EOHBIX 3aHATUM

Cemectp YueOHble 3aHATHS ®dopma
B TOM 4HCJIE IPOMEXKYTOUHON
KonTakTHas padoTa o0yuaromuxcs ¢ npernonasarenem | CPC, B aTTeCTaluu
Bcero U3 HUX TOM (zauer,
Jlexny | Jlabopartopn | IIpaktnue | KCP | koncymp | HHCIC Hn(bq)e?eHquOBa
uu bI€ 3aHATHUS CKHue Taluu SK3aMCH HHBIN 3a9CT,
O — JK3aMeH
4 72 28 28 16 3auer
) 108 18 18 36+36 DK3aMeH
Hroro 180 46 46 52+36




1. Illesu ocBOeHUST JUCIUIIMHBI

I'maBHas nenp kypca «/IuddepenunanbHas reoMeTpuss U TOMOJOTHUS» BBITEKAET U3
KBUIM(PUKAUOHHBIX  TpeOOBaHW K  BBITYCKHUKAM BY30B [0 MaTeMaTHUYECKUM
CHEIUATBHOCTSIM:
dbopMUpOBaHHE y CTYICHTOB — OyAyIIMX OaKalaaBpOB MAaTEMATUKH — CUCTEMBbI 3HAHUN

e 00 OCHOBHBIX MpoOJIeMax MaTeMaTUKH, O COCTOSIHMM U TEPCIEKTHBAX Pa3BUTHUS €&
BAKHEMIINX HAIIPABJICHUN;
® 0 3HAYCHUW MATEMATUKH B MO3HAHUM (yHIAMEHTAIBHBIX 3aKOHOB MUPA,
® 0 BaXHEHIIMX acleKTaX MPUKIAIHOTO UCIIOIb30BAHMS MAaTEMaTHUYECKUX 3HAHUH.
[loaTomy menpi0 mpenojgaBaHusi AUCHMILIUHBL «luddepennmansHas reoMeTpus u
TOTIOJIOTHUS SABIIACTCS:

1) oBmageHHe CTYJACHTAMU MATEMATHYECKUM aIlapaToM KIaCCHYeCKOH M COBPEMEHHOMN
g epeHnraIbHON TeOMETPUH U TOMOJIOTHH, (DYHIaMEHTaIbHBIMU TEOPETUICCKUMHU
ITOJIOKEHUSMH 3TUX TEOPUH;

2) BOCIHTaHWE M PA3BHTHC UX MaTEMaTHUYCCKON KYJIbTYPHI;

3) 0co3HaHWE UMH MPHUKIATHOTO XapaKTepa MaTEeMaTHKH B IEJIOM U TP PepeHITHaTLHON
T€OMETPHUHU U TOTIOJIOTUU B YACTHOCTH.

Bwmecte ¢ TeM, usyuenue aucuuiuimHbl “‘JluddepeHnmanbHas reoMeTpus U TOIMOJIOTHS
npecieayeT U CIeAyIOUIIe YaCTHbIE LEIH:

1) oOecrnicueHue MOHATUHHON 0a3bl JJIS M3YYCHHS APYTHX MPEIAMETOB, HCIIOJIB3YIOIINX
rE€OMETPUIO U TOMOJIOTHI0 B KAUECTBE MOCTABIIMKA HEOOXOIMMOTO MaTeMAaTUYECKOTO
anmapata (MaTeMaTH4eCKuil U GyHKITMOHAIBHBINA aHAIHU3, TeOpHs Tu(depeHITHaTbHBIX
ypaBHEHUH, TeopeThueckas (u3MKa, TEOMETPHUS «B IEIOM», anredpandyeckas u
nuddepeHanbaas TOMOJOTHUS U JIP.), U JaTbHEHIIIEr0 CaMOCTOATEILHOTO U3YYeHUS
MaTEeMaTHKH;

2) BOCIHTaHHUE M PA3BUTHE X MaTEMaTUYCCKOU KYJIBTYPHI;

3) 0CO3HaHWE UMH MPHUKIIATHOTO XapaKTepa MAaTEeMaTHKHU B IIEJIOM U TU(depeHITMATEHON
T€OMETPHUH 1 TOTIOJIOTUH B YACTHOCTH.

4) ¢dopmupoBaHue 0Oojiee IMUPOKOrO W TIyOOKOrO TMOHUMAHHUS — BaKHEHIIUX
r€OMETPUUYECKUX U TOIMOJIOTUYECKUX CTPYKTYp, IMOBCEMECTHO UCHOJIb3yEMbIX B
MaTEMaTHUKE;

5) COmpOBOXJIEHHE TEOPETUYECKOTO MaTepualia Pa3sHOOOpa3HbIMH  3aJa4aMd U
VOPOKHEHUSIMU JIJII CAMOCTOSATENILHOTO PEIICHUS, MO3BOJSIONMMUA 00Jiee TIIyOOKO
MPOYYBCTBOBATh TEOPETUUYECKUE TOJIOKCHUS UCIUIIINHBI U Pa3BUTh Y CTYJIEHTOB
HAaBBIKH CAMOCTOSITEILHOM PaOOTHI.

2.Mecto nucuuiuiuabl B cTpykrype OOII 6akanaBpuara

JucuuninuHa ouggepenyuanvuas 2eomempus u monono2us BXOIUT B 0a30BYIO0 4acTh
oOpazoBarensHOI porpammbl 1o Hanpasienuto 01.03.01 Mamemamuxa.

Knaccuueckast BeTBb MaTeMaTuKu — AU PepeHnanbHas TeoMeTpus — u 60j1ee COBpeMeHHast
MaTeMaTHYeCcKash AUCHUUIUIMHA — TOMOJIOTUSL — SIBJISIIOTCS TEMH, CBSI3aHHBIMH MEXIY COOOM
pa3zenamMu COBPEMEHHOW MaTeMaTuKu, 0e3 3HaHHWA KOTOPBIX HEBO3MOXHO MPEICTaBUTH
KBaJH(HUIMPOBAHHOTO OaKalaBpa—MaTeMaTHKa.
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CoBpemennble nuddepeHIanpHas TeOMEeTpUss M TOMOJOTHS HCIONb3YIOTCS Kak s
pEIICHUsI TEOPETUYECKUX BOMPOCOB MATEeMATHKH, TaK W JJS PEIICHUs NPUKIAJTHBIX
MaTeMaTHYECKHX 3ajad.

Tomonorus kak Hayka, H3ydarolasi TOHSTHE HENPEPBIBHOCTH, SBISETCS OJHOW U3
(yHIIaMEHTaIbHBIX HayK, JISKAIIMX B OCHOBE MaTeMaTHKH, 110 KpailHe Mepe, B OCHOBE TEX €€
pa3zesioB, KOTOpbIE CBA3aHbl C HENpepbhlBHOCTHIO. Crola BXOAAT MaTeMaTHUYECKHH U
(YHKIMOHAJIBHBIA aHaJIN3, I'€OMETpUs, YAaCTHUYHO anredpa M MHOTHUE JpYrHe pasJienbl
maTeMaTuKu. [IOCTOSHHBII MHTEpPEC K TOIMOJIOTMU BBI3BAH MOTPEOHOCTHIO MAaTEMaTHKOB B
CcBOOOZHOM BIJIaJIcHMM Haubosnee oOmMMHM (yHIaMEHTAIbHBIMU HJCSIMH MaTE€MaTHKHU,
o0ecreunBarOIIUMU €€ eIUHCTBO.

Bcé 310 mokasbIiBaeT BaXKHOCTh M aKTYaIbHOCTh U3yUeHUs AU PepeHInaIbHOi TeOMeTpUn
Y TOTIOJIOTHH JIJIsl TOJTOTOBKY KBanu(uirpoBaHHbIX OakanaBpoB o Hampasienuio 01.03.01
MaremaTuka.

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

3. Komnerenunu o0yuawmerocsi, GopmMupyemMblie B pe3yJbTaTe 0CBOEHHS JUCHUILIUHbBI
(nepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHMS).

Crioco0eH OCYIIECTBIATh
IIOUCK, KPUTUYECKUI
AQHAJIN3 U CHHTE3
MHQOPMAaLUH, IPUMEHATh
CUCTEMHBII MOAXO TS
pelIeHns TOCTaBICHHBIX
3a1a4

3HaeT MPUHIUIIBI
cOopa, orbopa u
0000mennst nHpOpMAITUN

CTPYKTYpy 3ajiay B
00/1aCTH MaTEMATUKH,
TEOPETHYECKOW MEXaHUKH
1 QU3KKH, a TAKKE
0a3oBbIe

COCTABIISIIONIHE TAKHX
3aja4.

Ymeer:

aHATM3UPOBATh
HOCTaHOBKY JaHHOM
MaTeMaTHYeCcKOH 3a/1a4u,
HEOOXOJMMOCTH H (HITN)
JOCTaTOYHOCTb
MHPOPMALUH AJIS

ee peleHus.

Baageer:

HaBBIKaMu cOopa, oTOopa
1 0000IIeHNs HayYHOU
nHbOpMaIH B 001aCTH

MaTeMaTUYECKUX
JUCLUATUINH

VK-1.2. 3Haer:

VYMeeT COOTHOCUTD TIPUHIIHIIBI

MAaTEMATHYCCKOT' O
MOACIIUPOBAHUSA

Kox u naumenoBanne | Koa u HaumenoBanue | Ilnanupyembie IMpoueaypa ocBoenust
KOMIIETEHIIMHU U3 HHAUKATOPA pe3yabTarhbl 00y4eHHus
OI1011 AOCTUKEHM S
KOMIIeTEeHIUI
YK-1 YK-1.1. 3naer: Koncnextuposanue n

npopaboTKa JEKIIHOHHOTO
marepuara.

VYdacTre B MPaKTHYECKUX
3ansaTHsx. [Toarororka
pedeparos.
CamocrosiTenpHas padoTa.




Pa3HOPOJIHBIC SIBICHUS U
CHCTEMaTU3UPOBATh UX B
pamkax u30paHHBIX BUJIOB
PO eCCHOHATTEHOM
NeSITEITIbHOCTH.

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

CHUCTEMHO MOJXOUTH K
pelIeHuto 3a71a4d Ha
Pa3HOPOJIHEIC SIBJICHUS B
o0nacTy MaTEeMaTUKU U
KOMITBIOTEPHBIX HaYK.
Baaneert:

HaBBIKAMU
CHUCTeMAaTH3alnn
Pa3HOPOJIHBIX SBJICHUM
IIYyTEM MaTEMAaTUYCCKUX
VMHTEPIPETALUN U OLICHOK

VK-1.3

Nmeet npakTuyeckuii
OIIBIT PaOOTHI C
nH(GOPMAITMOHHBIMH
HCTOYHHKAMH, OTIBIT
HAYYHOTO MTOHCKA,
CO3JIaHHS HAYYHBIX
TEKCTOB.

3uaert:

COBpPEMEHHBIE METOIBI
cOopa u aHaJIM3a
HAy4YHOTO MaTepuana ¢
HCTIOTIb30BaHHEM
WHPOPMALTMOHHBIX
TEXHOJIOTUM; OCHOBHBIE
METOJTBI PabOTHI C
pecypcamu ceTh
Nurepuer.

Ymeer:

MPUMEHATH COBPEMEHHBIE
METOJIBI U CPEJICTBA
ABTOMATH3UPOBAHHOTO
aHanmsa u
CUCTEMAaTH3alM1 HAYYHBIX
JTAHHBIX;

MPaKTHYECKU
WCTIONb30BaTh HAYYIHO-
oOpa3oBarteibHbIC
pecypcel HTEpHET B
HAyYHBIX HCCIIeIOBAHMIIX
U B JICATEIHHOCTH
nejarora.

Baapeer:

HaBbIKAMH HMCITOJIb30BaHUS
UHPOPMAITMOHHBIX
TEXHOJIOTHUH B
OpraHM3aIuy U
MPOBEJCHUH HAYYHOT'O
WCCJIC/IOBAaHUS, HAaBBIKAMHU
WCTIOTTb30BaHHUS
COBpPEMEHHBIX 0a3
JTAHHBIX; HABBIKAMHU
MPUMEHEHUS
MYJIETUMEIUHHBIX
TEXHOJIOTHI 00pabOTKH 1
MIPEICTaBICHUS
nH(POpPMAIUH; HABEIKAMU
aBTOMAaTH3ALNN
MOITOTOBKHY IOKYMEHTOB B




Pa3INIHBIX TEKCTOBBIX U
rpaduIeCKUX peaaKTopax.

OIIK-1

CriocobeH nprUMeHSITh
(hyHIaMeHTabHbIC
3HAHMS, IOJTYYCHHBIC B
00JIaCTH MaTeMaTHYECKHX
U (WI1) eCTeCTBEHHBIX
HayK, ¥ UCIIOJIb30BaTh UX
B ipodeccoHaNBHON
JeSATeILHOCTH

OIIK-1.1.

O6nagaeT 6a30BBIMHU
3HAHUSIMU, TTOJTyYCHHBIMA
B o0J1acTu
MaTEMaTHYECKUX

u (wm)

€CTECTBCHHBIX HAYK

3naer:

TEOPETUYECKHUE OCHOBBI
0a30BBIX MATEMATHYECKUX
JUCTTATITAH
(MaTeMaTH4ecKoro
aHaJIN3a, KOMIUIEKCHOTO U
(hyHKITHOHAIBHOTO
aHanusa, anreOpel,
AHAIUTHYECKOMN
TEOMETPHH,
nruddepeHTnaTEHOM
TEOMETPHH U TOTIOJIOTHH,
nmud hepeHnnanbHBIX
YpaBHEHUH, TUCKPETHON
MaTeMaTHKH U
MaTEeMaTU4YeCKOMN JTOTUKH,
TEOPUH BEPOSTHOCTEM,
MaTeMaTU4eCKOi
CTaTUCTHKH U CIy4alHBIX
MIPOIIECCOB, YHCICHHBIX
METOOB), a TAKXKE
TEOPETUYECKON MEXaHUKH,
busukn.

Ymeer:

periatk 3ajaud,
CBA3aHHBIE C
WCCIIEIOBAHNEM CBOWCTB
(GYHKIMHA 1 UX
MPOU3BOIHBIX, C
WHTETPUPOBAHUEM, C
W3y4YEeHUEM
(YHKIMOHAIBHBIX PSJIOB,
¢ nuddepeHIanTbHBIMU
YpaBHEHUSIMHU, C
YHCIICHHBIM pellleHIEeM
nud depeHIMaIbHBIX
YpaBHEHUH, C
anredpandecKuMH
YpaBHEHUSIMU U UX
CHCTEMaMH.

Baapeer:

0a30BBEIMH METOJAMU
COBPEMEHHOTO
MaTeMaTHYECKOTr0 aHaIN3a
1o

WCCIIEIOBAHUIO
MaTeMaTUYECKUX U
€CTECTBEHHOHAYUYHBIX
3a1a4

OIlK-1.2. 3naer:

YMeeT UCIob30BaTh HX B | CIOCOOBI HCITOJIE30BAHUS
npodeccuoHaTbHON 3HAHUM B Pa3IUYHBIX
JEeSTeTbHOCTH 00JacTsIX MaTeMaTuKy Ipu

PCHICHUHN KOHKPCTHBIX

KoncnektupoBanue u
npopaboTKa JEKIIHOHHOTO
Mmarepuana.

YcTHBIM onpoc.
Konmoxsuym.
Konrtponbhas pabota
CamocrosiTenpHas padoTa.




3a7a4 B 00J1aCTH
MaTeMaTUKU 1
€CTECTBEHHBIX

HayK.

Ymeer:

MPUMEHSATH PA3JINIHBIC
METO/IbI COBPEMEHHOTO
MaTEMaTHYeCKOI0
aHan3a mo
KCCIIETIOBAHUIO
MaTEeMaTHYECKUX U
€CTEeCTBEHHOHAYYHBIX
3aja4.

Baaneer:

HaBBIKAMH IPUMEHEHUS
METOJIOB OBPEMEHHOTO
MaTeMaTUYECKOro aHaInu3a
TIPH PEIICHUN
KOHKPETHBIX 33724 B
00/1aCTH MATEMATUKU U
€CTECTBEHHBIX HayK

OIIK-1.3. NMeeT HaBbIKH
BBIOOpA

METOJIOB PEIICHUs 3a71a4
npoeccnoHaIbHON
JeSITeTbHOCTH Ha OCHOBE
TEOPETUYECKUX 3HAHUI

3uaert:

pa3IYHbIC METOIBI
COBPEMEHHOT0
MaTEeMaTHYECKOTO aHAIH3a
IO UCCIIEIOBAHUIO
MaTeMaTUYCCKUX U
€CTEeCTBEHHOHAYYHBIX
3amad.

YmMmeert:

KOPPEKTHO BHIOpATh
METO/IBI PEeIIEHUS
KOHKPETHOM 3a/1auu B
00JacTh MaTEMAaTUKU U
€CTECTBEHHBIX HayK.
Baapgeer:

HaBbIKAMH BBIOOpA
METOJIOB pPEIIeHus 3a1a4
COBPEMEHHOTO
MaTEeMaTHYECKOr0 aHaJIn3a

IK-3

CriocobeH cobuparts,
00pabaThIBaTh U
UHTEPIPETHPOBATH
JaHHbIE COBPEMEHHBIX
Hay4YHBIX HCCIICIOBAaHHH,
HEOOXOINMEIE IS
(hopMHUPOBaHHUS BHIBOJIOB
o

COOTBETCTBYIOIIHM
HAYYHBIM UCCIIEIOBAHUSM

I1K-3.1.

3HaeT OCHOBEI
COBPEMEHHBIX HAYYHBIX
HUCCJIEIOBAHUM,
HEOOXOIMMBIE IS
(hopMHUPOBaHHSI BEIBOJIOB
IO COOTBETCTBYIOIINM

HAay4YHBIM UCCJICAOBAHUAM.

3Haet:

pa3Hble OXOJIBI K
ONpPENIETICHUI0 OCHOBHBIX
MMOHATUHM MaTeMaTHKU;
OCHOBHBIE MTOHSITHS
WH(POPMAaTHKH;
(bopMyITHpOBKH
MaTeMaTHIECKUX
YTBEPXACHUN TIPH
Pa3ITUIHBIX

HM3MEHECHMSIX X UCXOTHBIX
YCJIOBHIA; pa3inyHbIe
SI3BIKU
MIPOTPaMMHUPOBAHIS;
YmMmeert:

YCTaHABIIUBATh CBSI3U

KoHncniektupoBanue u
npopaboTKa JEKIIMOHHOTO
MaTepuaia.

YcTHBIM onpoc.
Konmokxsuym.
KonrtponbHas pabota
CamocrosiTenpHas padoTa.




MEXY pa3IHYHBIMUA
MpeIMETHBIMU pa3ieinaMu
C y4eTOM

crienu(pUKN MaTEMATUKHU 1
HH()OPMATHKH
HE00XOIMMBIC

Iutst popMEpoBaHUS
BBIBOJIOB

M0 COOTBETCTBYIOIIUM
HAyYHBIM UCCIICJIOBAHUSIM.
Baapgeer:
orpeIeIeHHBIMH
HaBbIKAMU TJIAHUPOBAHHS
Y TIPOBEICHUS pabOTHI 11O
cobupaHuto,
00pabaThIBaHUIO U
HUHTEPIPETUPOBAHUIO
JAaHHBIX

COBPEMEHHBIX HAYYHBIX
HUCCIIEIOBAHUM,
HEOOXOIUMBIX

IUtst popMEpOBaHUS
BBIBOJIOB

10 COOTBECTCTBYIOIIUM
HAYYHBIM UCCIICIOBAHUSM

IIK-3.2.

[TnanupyeT momyspHbIe
JICKIIUH, SKCKYPCHHU U
JPYTHe BHIBI
IEATEIIBHOCTH
HEOOXOIMMBIE I
(bOopMHUpPOBaHHsI BBIBOJIOB
M0 COOTBETCTBYIOIINM
HAYYHBIM HCCIICTOBAHUAM

3Haer:

pasHooOpa3Hbie (OPMBI
Mpomarasisl U
MOTTYJIIPU3AIIY 3HAHUN B
00J1aCTH MATEMATHKH U
WHPOPMATHKH.

YmMmeer:

TJIAHUPOBATh U3JIOKEHUE
pa3IuuHBIX 0a30BbIX
BOIPOCOB W3YYEHUS
MaTEMaTUKU U
WHQOPMATHKH B
JIOCTYITHOM AJIs1 JaHHOU
aynutopun Gopme.
Baaneet:
onpeeICHHBIM

OTIBITOM TUTAHUPOBAHUS U
MPOBEJICHUS IKCKYPCUI
JUTSI TIPOTIaraH bl U
MOITYJISIPU3AIUT

3HAaHUU B 00J1aCTH
MaTeMaTHKH

1 H)OPMATUKU




IK-3.3.

[IpoBoauT HEOOXOAUMYIO
paboTy 1o cobupaHuto,
00pabaTHIBAaHHIO U
WHTEPIPETUPOBAHHIO
COBPEMEHHBIX HAyYHBIX
HCCIIEI0BAHUI
HEOOXOINMBIX I
(hopMUpPOBaHUS BHIBOJIOB
0 COOTBETCTBYIOIINUM
HAYYHBIM
WCCIIEIOBAHUSM

3Haet:

COBPEMEHHBIC METOIbI
1o cOOMpaHHIO,
00pabaTeIBaHUIO U
HMHTEPIIPETUPOBAHUIO
COBPEMEHHBIX HayYHBIX
HUCCIIEOBAHUMN,
HEOOXOINUMBIX

Uit popMupoBaHUS
BBIBOJIOB I10
COOTBETCTBYIOIIHM

Ymeer:

[IpUBJI€Yb BHUMAaHNE
oOygaronmxcs K
MaTEMAaTUYCCKUM U
KOMIIbIOTCPHBIM

HayKaM.

Baapgeer:

HaBbIKaMH IIPOBECACHUA
paboThI IO COOMPaHUIO,
00pabaTeIBaHHIO U
WHTEPIPETUPOBAHHIO
COBPEMEHHBIX

Hay4HbIX UCCIIEIOBAHUM,
HEOOXOIUMBIX IS
(hopMUPOBaHUs BHIBOJOB
10 COOTBETCTBYIOIINUM
HaYYHBIM HCCJIEIOBAHUSIM

HaYYHBIM HUCCJICJOBAHUIM.

4. O0beM, CTPYKTYpPa U COAePKAHME TUCHUILINHBI.

4.1. OObeM TMCUMILINHBI COCTABIAET 3a4YCTHBIX €AUHMIL S5, akajgeMudeckux yacos 180.
4.2. CTpyKTypa IUCLUIUINHBI.

AyAUTOPHbIC 3AHATHS, B TOM |
8 qucJje = DopMbI TEKYLIETO
HasBaHus pa3esioB u o 5 S KOHTPOJIsSA
TeM AUCHMILINHBI 5| 2 f ycneBaemMocTH (no
S : | 5 Heldenam cemecmpa)
S8 |s | 8| 2| %5 opwa
5¢ = g = &g &% = NMPOMEKYTOYHOM
= % Sz | €S = S aTrecTanuu (no
= = & el &9 cemecmpam)
Yemeepmuiii cemecmp
Moayas 1. Teopusi KpuBbIX
Bcezo no mooynio 1 4 14 14 8 KontponsHas pabora,
KOJIJIOKBUYM

1. Ilpeamer u Metox 4 2 2

muddepeHunanbEHOR

TCOMETPHH.

IToHsiTHE KPUBOM.

2. lnvHa ¥ KpUBU3HA 4 6 6 4

KpHUBOM.

3. Kpyuenue kpuBoii. 4 6 6 4

dopmyibl DpeHe
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Monayas 2. Teopusi moBepxXHOCTeI

Bcezo no mooynw 2 4 14 14 8 KonTponbnas pabora,
KOJIJIOKBUYM

1. [TonsiTne MOBEPXHOCTH. 4 2 2

PerynsipHble HOBEpXHOCTH

2. BHyTpeHHSIS TeOMeTpHs 4 4 4 2

MOBEPXHOCTH

3. BHemnss reomeTpus 4 4 4 4

MOBEPXHOCTH.

4. MuddepeHinanbHoe 4 4 4 2

WCYHNCIICHHE Ha

MOBEPXHOCTH

HUTOI'O 3a 4 cemectp 28 28 16 3a4yer

Ilamwiii cemecmp

Moayasb 3. O0masi TOneJIOrusl ¥ rJaJKue MHOrooopa3us

Bcezo no mooynio 3 5 10 10 16 KonrtponbHas pabora,
KOJUIOKBHYM

1. MeTpudeckue u 5 2 2 4

TOTIOJIOTHYECKHE

MPOCTPAHCTBA

2. HenpepriBHbIC 5 2 2 2

0TOOpaKEeHUHI.

I"omeomopdu3mMel

3. magkue MHOT0OOpasus 5 2 2 4

Y TTIaJIKNE OTOOpaKeHHS

4. KacarenbHas IJIOCKOCTh 5 2 2 4

B TOYKE IJIAJKOTO

MHOT000pa3us

5. Bnoxxennsie u 5 2 2 2

MOTPY>KEHHBIE

MHOT000pa3us

Mogayab 4. Juddepenuuanbubie Gopmbl

Bcezo no mooynio 4 5 8 8 20 KonrtponbHas padora,
KOJIJIOKBUYM

1. Tuddepennmnansusie 5 2 2 4

(hopMbI

2. MuTerpupoBanue 5 4 4 10

g depeHInanbHBIX GopM

3. Onepanuu Haj 5 2 2 6

g hepeHITnaTbHBIMA

dbopmamu

Monyas 5. IlpomexyTouHasi aTrecTaums

[MoaroroBka K 3K3aMeHy 36 JK3aMeH

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

HUTOI'O 46 46 52+36
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4.3. Coaep:xaHue TMCUMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aeiam)

4.3.1. Cooeprcanue 1eKYUUOHHBIX 3AHAMUI NO OUCUUNTIUHE
Yemeepmolui cemecmp

Monayas 1. Teopusa kpuevix

Tema: Ilpeomem u memoo oughpepenuuanvnoii cecomempuu. Ilonamue Kpueoii.

> Jlexuus Ne 1. Ilpenmet u meton auddepeHnnaibHONR TeOMETPUH.

Ilpeomem u ucmopus kiaccuueckou oughghepenyuanbHou ceomempul.

0630p npobrem u Memo0o8 coepemeHHolU OuddeperyualvbHol ceomempuu
Bexmop-gynxyuu ckanspnoeo apeymenma

Henpepvisnocms u oughpepenyupyemocms 6eKmop-@yHkyuu CKaisapho2o apeymenma.

Tema: /Inuna u Kpueuzna Kpueoi

» Jlexuus Ne 2. TloHsATHE KPUBOW.

Tpyonocmu, ceésasannvle ¢ onpedeneHuem NoHAmuUsl KpUeot
Pecynapnuvie kpusvie
Kacamenvnas x kpusoti

» Jlexmus Ne 3. EctecTBeHHas mapamMeTpH3alius peryaIsipHON KPUBOM.

Ecmecmesennas napamempusayus pe2ynsapHoti Kpugoti
Ilpumepvr ecmecmeennbix nepenapamempuzayuil

Jnuna xpusoii

» Jlekuus Ne 4. [Tnockue KpuBEIE.

IInockue kpugvle

Cnocobvl 3a0aHus NIOCKUX KPUBLIX
Kacanue nnockux kpusvix. O2ubarowjue
Kpususna naockoii kpusou

Dopmynvl Ppene 0151 NIOCKUX KPUBLIX

Tema: Kpyuenue kpueoii. @opmynvt Opene

» Jlexuwms Ne 5. [IpocTpaHCTBEHHBIE KPUBBIE.

Cnocobul 3a0anus npoCcmpaHCmeeHHbIX KPUBbIX

Kpususna u kpyuenue npocmpancmeennvix Kpugwix

baszuc @pene (ecmecmeennsviti mpexepanHux npoCmpaHcmeenHou Kpugotl)
Dopmynvl Ppene 013 NPOCMPAHCMBEHHOU KPUBOT

» Jlexuus Ne 6. JIokanbHOE CTpOEHUE KPUBOA.

Cmpoenue kpueoti 6oau3u 0ObIKHOBEHHOU MOYKU
Deonroma.
Deonveenma
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> Jlexums Ne 7. O01as tokanpHasi TEOPHs KPUBBIX.
e Kpusvie 8 N-MepHOM eBKIUOOBOM NPOCMPAHCMEeE.
o baszuc @pene kpusoli 0owe2o uda
o Vpasuenue @pene kpusoii odwe2o euoa

Monyas 2. Teopus nosepxnocmeii
Tema: Ilonamue nosepxnocmu. Pecynapuwvie nogepxnocmu

» Jlekmus Ne 8. IToHSTHE TOBEPXHOCTH.
o [lousimue nogepxnocmu.
e (Cnocobwl 3a0anus nogepxHocmu
o PecynapHble no8epXHOCMU
e [Ipumepvl nogepxnocmeii

Tema: Buympennasa zeomempus nogepxnocmu

> Jlexuus Ne 9. BHyTpeHHSsIs1 reOMeTpus MOBEPXHOCTH 1.
o Kacamenvnas niockocms K noBeEpPXHOCMU.
o Kacamenvnoe pacciloerHue noeepxXxHocmu
o [lepsas keadpamuunas popma no8epxXHOCMU KAK CNOCOO 8bIUUCIEHUSL CKANAPHO2O
np0u3eedeHuﬂ KacamejlbHblX 6€KmMopoe6 NO6EPXHOCNIU.

» Jlexuus Ne 10. BHyTpeHHSIsI reOMETpHS TIOBEPXHOCTH 2.
Jlnuna kpusou Ha NOGEPXHOCMU.

Venvl na nosepxnocu

IInowaow nogepxnocmu.

H3omempuunocms nosepxrnocmell.

Tema: Brewnasn ceomempun noeepxnocmu

» Jlexuus Ne 11. BHemnsist reometpust moBepxHocten 1.
e HopmanwvHoe eayccoso noie.
o Jlugpgpepernyuan HopmareHo2o omoodpadiceHusn
e (OcHo6HOII onepamop No8epxXHOCmuU
e Bmopas ¢pynoamenmanvuas ¢popma nosepxHocmu

» Jlexuus Ne 12. BHenHsis reoMeTpusi IOBEPXHOCTEN 2
e [TasHble KPUBU3HbL NOBEPXHOCMU.
° Fayccoea KpueusHa no6EPXHOCMu.
o [Tnasnvie Hanpaejierusl no6epxXHocmu

Tema: /Tughghepenyuanvrnoe ucuucnenue na nogepxnocmu

> Jlexmus Ne 13. JluddepenimanpbHOe NCYUCICHUE HAa TIOBEPXHOCTH |
o [Ipouseoousie HA3UCHBIX BEKMOPOE NOBEPXHOCTIU.
o  Koagpgpuyuenmol ces3H0Ccmu nosepxHocmu

> Jlexuus Ne 14. ludbdepenimanbHoe HCUNCIEHUE Ha TTIOBEPXHOCTH 2
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e Vpasnenue I'aycca-lIlemepcona-Kooayyu-Matinapou.
e Tenzopwl Ha nogepxHocmu

IIamwiii cemecmp
Moayasb 3. Obuas mononozus u 2naoKkue MHO2000pa3us

Tema: MempuquKue U monoJjiocuuecKue npocmpancmea

» Jlexuus Ne 1. Metpuueckue u Tornojorudeckue nmpocrpanctsa (TTI).
e  Mempuueckue u mononocuueckue npocmparcmea (T11).
e Omkpvimvie u 3aMKHymbie MHodxcecmea 6 T11.
e  Ommnowenue mouxka-mHoxcecmea 6 TI1

Tema: Henpepuoienvie omoopascenusn u 20mMeomoppuzmot

» Jlexmust Ne 2. HerpepbIBHBIE OTOOpaskeHUS.
e Henpepuviguvie omoobpasicenus mexncoy TII.
e Kpumepuu nenpepvignocmu omobpasiceHus
o [omeomopghusmel u comeomopghrvie TII.
e Tononozuyeckue UH8APUAHMbBI

Tema: I'naokue mnoz2000pa3us u 2naokue omoopaceHus

> Jlexuus Ne 3. ['magkue MHOrooOpasus U riajgkue 0TOOpaKeHUs
o N-mepnas kapma u amaac.
e [7aoxue cmpykmypul u 21a0Kkoe MHO2000bpasue
o [Ipumepwl enadxkux MHO2000pa3zul
e [ 7adxoe omobpadicenue MHO2000pasull

Tema: Kacamenvhaa niockocms 6 mouKe 21a0K020 MHO2000pa3us

» Jlexmus Ne 4. KacarenbHasi IIIOCKOCTh B TOUKE TJIAJKOTO MHOTOOOpa3us
o KacamenvHhblii 6eKkmop 21a0K020 MH02000pa3us 8 mouKe — pasiuyHvle N0OX0ObL.
o KacameﬂbHoe npocmpancmeo
o KacameﬂbHoe paccioernue

Tema: Bnoscennwie u nozpysricernnole nodmnozooﬁpa&*tm

> Jlekmus Ne 5. BnoskeHHBIE U IOTPY>KEHHBIE TIOJIMHOTO00pa3us
o Pane enaokozo omobpasicerus.
®  BrooweHus u nocpyiceHus
®  Brooicennble u nocpydiceHHble NOOMHO2000pa3us

Monyas 4. /luppepenyuanvrsvie gpopmoi.

Tema: Tughgpepenyuanvuvie gpopmul
14



» Jlexmust Ne 6. JTuddepennmansabie GOpPMBI.
o Onpedenenue ouppepenyuanoroti popmul.
o Jlugpgepenyuposarnue oughghepenyuanvuwvix popm.

Tema: Hunmecpuposanue ouggepenyuanvrvlx gpopm

» Jlexums Ne 7 u tekrmst Ne 8. MaTerpupoBanue nudepeHuaIbHbIX (OpM.
o Uumeepuposanue ouppepenyuanvrulx gopm.
e  Dopmyna Cmoxca

Tema: Onepayuu nao oughghepenyuanvuvimu gpopmamu

» Jlexmust Ne 9. Oniepanuu Han nuddepeHnaIbHIMUA (OPMaMH.
o [Ipoussedenue ougpgpepenyuanvrulx gopm.
o [Ipoussoonas Jlu ouggepenyuanvroui hopmoi.
e  BrympeHnee npoussedenue 6eKmopHo2o nois u oupgepenyuanbHol hopmol.

4.3.2. Cooeprcanue n1ab60pamopHo-npaKmudecKux 3aHAmuil N0 OUCYUNIUHE

Yemesepmulii cemecmp
Monayas 1. Teopusa kpuevix

Tema: Ilpeomem u memoo oughpepenyuanvroii 2eomempuu. Ilonamue kpueoii.

> Ilpaktuueckoe 3ansitue Ne 1. [Ipeamet u meron nuddepeHnaibHON TeOMETPUH.
o [Ipeomem u ucmopus kiaccuyeckou oughghepenyuanvbHou 2eomempuil.
e 0030p npobrem u Memooos cospemennol OuppepenyuanrbHou 2eomempuu
® Bexmop-@yuKyuu ckaiapHo2o apeymeHma
e Henpepwisnocms u oughgepenyupyemocms 6eKmop-yHKYuU CKAIAPHO20 apeyMeHma.

Tema: /[nuna u KpueuzHa Kpuegoi

» llpaktuueckoe 3ansatue Ne 2. [TorsiTre KpuBOii.
L prduocmu, C643dHHblE C onpe()eﬂeHueM NOHAMUA Kpueoﬁ
e PecynsapHvie Kpugvle
e KacamenvHnas Kk Kpusou

» llpaktrueckoe 3ansaTre Ne 3. EcTrecTBeHHas mapaMeTpHU3aIius peryIsipHON KPHBOM.
o Ecmecmeennas napamempuzayusi pecyasipHol Kpueou
e [Ipumepsl ecmecmeeHHbIX nepenapamempusayul
e Jlnuna kpusou

» Tlpaktuueckoe 3ansatue Ne 4. [Tnockue KpuBkIe.
e [Inockue kpusvle
e  (Cnocobwl 3a0anus NIOCKUX KPUBBIX
e Kacanue nnockux kpuswix. Ocudbarowue
e  Kpususzna niockou Kpueoti
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Dopmynvr Ppene 015 NIOCKUX KPUBLIX

Tema: Kpyuenue kpueoii. @opmynvt Opene

> Ilpaktuueckoe 3anarue Ne 5. [IpocTpaHcTBEeHHbBIE KPUBBIE.

Cnocobvl 3a0anusi NPOCMPAanCMBEHHbIX KPUBBIX

Kpususna u kpyuenue npocmpancmeennvix Kpugbix

bazuc @pene (ecmecmeennwiii mpexepanHuk npoCcmpaHCmeeHHoU KpUueotl)
Dopmynvt Ppene 0151 NPOCMPAHCMBEHHOU KPUBOU

> llpaktuueckoe 3anarue Ne 6. JIokanbHOE CTPOCHHE KPUBOM.

Cmpoenue kpueotl 661u3u 0ObIKHOBEHHOU MOYKU
Deonroma.
2eonveenma

> Ilpaktuueckoe 3anarue Ne 7. OOmias JoKaJibHAsI TEOPUST KPUBBIX.

Kpusvie 6 N-meprom e6kaudo6om npocmpancmee.
bazuc @pene kpusoii obweco suda
Ypasnenue ®@pene kpusoti obwezo suoa

Monyas 2. Teopus nosepxnocmeii

Tema: Ilonamue nosepxnocmu. Pecynapuvie nosepxnocmu

» Ilpaktuueckoe 3anstue Ne 8. [lonsaTre moBepxXHOCTH.

Tonamue nosepxnocmu.
Cnocobwl 3a0anus nogepxHocmu
Peeynspuvie nogepxnocmu
Ipumepul nogepxnocmei

Tema: Buympennsn ceomempus noeepxHocmu

» Ilpaktnueckoe 3anstre Ne 9. BHyTpeHHssI reOMeTpHsi IOBEPXHOCTH 1.

Kacamenvnas nnockocmo k nosepxnocmu.

Kacamenvnoe paccrnoenue nosepxnocmu

Ilepsas keadpamuunas popma nosepxHoCcmu Kaxk Cnocod 8blYUCIEHUS CKATISIPHO2O
npou3seoeHUsi KacameibHulX 6eKMOPO8 NOBEPXHOCTIL.

» Ilpaktrueckoe 3ansaTre Ne 10. BHyTpeHHsISI reOMETpHs IOBEPXHOCTH 2.

Jnuna kpusoii Ha nosepxHocmu.
Yenvl na nosepxnocu

1Inowaow nogepxnocmu.
H3zomempuunocms nosepxnocmetl.

Tema: Buewnan ceomempusn noeepxuocmu
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» Ilpaktueckoe 3ansitue Ne 11. BHemHsst reomeTpusi HOBEpXHOCTEH 1.

Hopmanvnoe cayccoéo nore.

Jughghepenyuan nopmanvrnoco omobpasicenus
OcHosHOll onepamop no8epxHocmu

Bmopas ¢pynoamenmanvrnasn ¢oopma nosepxnocmu

» Ilpaktuueckoe 3ansaTre Ne 12. BHelHsAs reoMeTpusi HOBEPXHOCTEN 2

1 nagnvie KpusuU3HLL NOBEPXHOCMIUL.
l'ayccosa kpususHa nogsepxnocmu.
I nagnvie Hanpaesnenus nosepxHocmu

Tema: /luppepenyuanvnoe ucuucinenue na nogepxnocmu

> Ilpaktuueckoe 3anarue Ne 13. JluddepeHmanbHoe HCUUCICHUE HA TIOBEPXHOCTH 1

1Ipou36o0nbie 6a3UCHBIX 8eKMOPOE NOBEPXHOCTIU.
Koagpduyuenmur ceaznocmu nosepxnocmu

> Ilpaktuyeckoe 3anarue Ne 14. JluddepeHimanbHoe HCYUCICHUE Ha TIOBEPXHOCTH 2

Vpasuenue I'aycca-Ilemepcona-Kooayyu-Matinapou.
Tenzopwl na nogsepxnocmu

IIamwiii cemecmp

Moayasb 3. Obuias mononozus u 2n1adKkue MH02000pa3us

Tema: Mempuuecxue U monoJjiocuuecKue npocmpancmea

» llpaktrueckoe 3ansaTre Ne 1. Metpudeckue u Tornosorudeckue mpocrpanctsa (TII).

Mempuueckue u mononocuuecxkue npocmparcmaa (T11).
Omxpuimoie u 3amkHymole MmHodcecmea 6 TI1.
Omnowenue mouka-mrodxcecmea 6 TI1

Tema: Henpepuienvie omoopascenusn u 20mMeomoppuzmot

» llpaktrueckoe 3ansaTre Ne 2. HenpepbIBHBIE 0TOOpaKECHUS.

Henpepuviguvie omobpasicenust meaicoy TII.
Kpumepuu nenpepvignocmu omobpasicenus
Tomeomopghuzmol u comeomopghnvie TI1.
Tononozuueckue unsapuanmsi

Tema: I'naokue mnozooodpasus u 2nadkue omooparcenus

> Ilpaktuyeckoe 3anarue Ne 3. ['magkue MHOT00Opa3us U TIIAKUE OTOOpaKSHUS

N-mepnas kapma u amnac.

I 1iaokue cmpykmypul u enaokoe MHO2000pasue
Ilpumepwl enadxkux mro2oobpasuii

I naoxoe omobpasicenue mHo2o00opasuil

Tema: Kacamenvnas niockocms 6 mouke 2iaoKozo MH02006pa3u}l
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> HpaKTI/I‘IeCKOG 3ansaThe Ne 4, KacarenbHas MIOCKOCTh B TOUKE r'maakoro

MHOT'000pa3us
e KacamenvHullli gekmop 21a0K020 MHO2000pa3usi 8 mouke — paziuiHvle N0OX0ObL.
e KacamenvHoe npocmpancmeo
e Kacamenvhoe paccioenue

Tema: Bnooswcennvie u nozpyyiceHHovle NOOMHO2000pa3us

» Ilpaktuueckoe 3ansitue No 5. BioxkeHHbIE U TOTPYKEHHBIE TTOAMHOT000pa3us
e Pane enaokozo omobpaicenus.
®  BroowceHus u nocpyircenus
®  BuooiceHuvie u NocpyiceHHvle ROOMHO2000paA3Us

Monyas 4. /luppepenyuanvrsvie gpopmoi.
Tema: /lughpepenyuanvuvie hopmot

» Ilpaxtudeckoe 3anstue Ne 6. Jluddepenimanbabie GOPMBIL.
e  Onpedenenue ougpgpepenyuanoroti opmul.

o Jlugpgepenyuposarnue oughghepenyuanvuvix popm.
Tema: Humezpuposanue oughgpepenyuanvnvix gpopm

» llpaktrueckoe 3ansaTre Ne 7 u ekmust Ne 8. MaTerpupoBanue nuddepeHmaibHbIX
dbopm.

o  Uumeepuposanue ouppepenyuanvruix gopm.
e  Dopmyna Cmoxca

Tema: Onepayuu nao oughhepenyuanvnvimu hopmamu

» llpaktrueckoe 3ansaTre Ne 9. Onepanuu Hax quddepeHIHATEHBIMEA (HOPMaMH.
o [Ipoussedenue ougpgepenyuanvHulx gopm.
o [Ipouzeoounas Jlu oughghepenyuanvrou ghopmoi.
e  BrympeHnee npoussedenue 6eKmopHo2o nois u ouggepenyuanbHol hopmol.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

B ocnoBe npenogaBanus auctuiuimabl Juddepernuanbaas reoMeTpust U TOTIOJIOTHUS JISKUT
JIEKIIMOHHO-CEMUHAPCKasi CUCTeMa OOY4YEHHs, UYTO CBS3aHO C HEOOXOJAMMOCTHIO aKTHBHOTO
MPOyMBIBAaHUSI TEOPETHUYECKOTO MaTepuaia, CoJep)Kaliero TIyOookue U abCTpaKTHbBIE
noHsTus. UHIuBuIyanbHbie 0COOCHHOCTH OOYYAIOIINXCS YUYUTHIBAIOTCS TTOA00POM 3a7aHUI
Pa3HOTO YPOBHS CJIIOKHOCTHU JIJISl CAMOCTOSITENIbHON Pa0OThI CTYICHTOB.

[lo naHHOM AMCHUIUIMHE YYEOHBIM IJIAHOM MPETYCMOTPEHO TaK)Ke MPOBEJACHUE 3aHATHIA B
MHTEPAKTUBHBIX  (hopMax. Jlekuum OpoOBOIATCS B AYOUTOPHUAX, OCHAILIEHHBIX
BUJIEOITPOEKTOPAMU. B  ynuBepcutere  pyHkuumonupyer LleHTp coBpeMEeHHBIX
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o0pa3oBaTeNbHBIX TEXHOJOTUH, B KOTOPOM THPEIyCMaTPUBAIOTCS  MacTep-KIacChl
CIELUATINCTOB.

6. YuyeOHO-MeTOAMYECKOE 00ecTedeHNe CAMOCTOSATeIbHOM padoThl CTY/AEHTOB.

© o NoakrwdE

Y4eOHO-MeTOAMYECKHE TOCOOUSA VISl CAMOCTOSITEIbHOI padoThI

Mumienko A. C., ®omenko A. T. Kpatkuii kypc nuddepeHuansHoi reoMeTpun U
tonojoruu. M.: ®DUSMATIINT, 2004.

Mumenko A. C., Conosbes FO. I1., Domenko A. T. COopHUK 337124 110
auddepennnanbHol reoMmetpun U Tonosoruud. M.: ®U3MATIINUT, 2004.

Hacpynaes @.C. IudpepeHunanbuas reoMeTpust U TONOJIOTHS : ISl CTY. 2-T0 roaa
o0yu. ¢ak-Ta MaTeMaTUKU U KOMIbIOT. HayK. Y.1 : IuddepenunanbHas reomeTpusi.
Teopus kpubix. — Maxaukana : M3g-so AI'Y, 2015. - 20-00.

Cuszpiit, C.B. Jlekuun no quddepeHnnaibHON reoMeTpuu : yaeOHoe mocooue s
MaTeMaTUYECKUX CIELUaIbHOCTEN U HallpaBIeHUI OJATOTOBKH B YHUBEpcUTETaX —M.
: @usmatiut, 2007. - 377.

3amaHus I CaMOCTOSATENbHON PadoThI

Kapnunansnas apupmernka

O06o0011eHHas MociIe0BaTEILHOCTD.
OUIBTpPHL.

Crioco0bI 3a1aHus TOIOJIOTHH.

Cxomumocts B TII.

JlokaabHO-KOHEYHAs! CHCTEMa MHOYKECTB.
DaKTOP-TIPOCTPAHCTBO M (haKTOP-TOMOJIOTHSI.

[Tpoussenenue 6eckoneunoro cemericrra TII.
. IIpousBeneHne TOMOIOTUUECKUX TTPOCTPAHCTB.

10 AKCHOMEI OTAEIMMOCTH.

11.MeTpuueckue npoCcTpaHCTBa.

12.KoMITaKTHBIE TOTIOJIOTHYECKHE MPOCTPAHCTBA.
13.Moneomophu3mMbl, STHOMOPHU3MBI 1 TOMEOMOPHU3MBI.
14.Pa3MepHOCTh TOMOJIOTUYECKOTO ITPOCTPAHCTRA.

15.CTpyKTypa OTKPBITEIX MHOKECTB Ha MPSMOM.

16.IlepBas u BTOpasi akCHOMBI CUETHOCTH.

17.Pa3nuuHble MOIX0IbI K OMPEACICHUIO TIAIKOTO MHOTO00pasus.
18.0Omnpenenenue u nmpumeps! rpynt JIn.

19.JIemmb1 YpbIcOoHA (JI0KA3aTENIbCTBA).

20.Metpuzyemocts TII.

21 . Kommaktudukammm.

22.Pa30uenue equHULILL.

23.[TapakoMITaKTHBIE POCTPAHCTBA.

24.Pa3nuyHelie BUAbI HCCBA3HOCTH.

25.Kaccudaeckue moBepXHOCTH.
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26.BHYTpeHHsI 1 BHEIIHSSI T€OMETPHS TOBEPXHOCTH.
27.OpueHTHpYyeMble U HEOPUEHTUPYEMbIE TOBEPXHOCTH.
28.Kimaccuueckue KpuBbIe.

29.Teopema l"aycca.

30.9BoJ10Ta ¥ 3BOJIBBEHTA.

31.0rubaromas cemeicTBa KPUBBIX.
32.IIpumepsl raagkux MHOTOOOpa3uii.
33.KacarenpHOe 1 KOKacaTeIbHOE PaCCIOCHUS.
34. Inddepennnanbabie GOPMBI.
35.0mpenenenus u npumepsl rpymi Jlu.
36.Teopembl YUTHU O BIOKEHUH.

37. Auddepennmansabie hopmbl B R".
38.Teopema Croxca.
39.PumanoBa MeTpHKa Ha MHOTOOOPa3HUHU.

40.PumaHoOBBI MHOTOOOPA3Usi: ONpeiesieHue U IPUMEpPHI.
41.KoBapuantHoe nudpepeHirpoBaHue.

42.Koromoioruu ne Pama.
43.Teopema nBoiictBeHHocTH [lyankape.

44.CreneHb OTOOpaXXEHUS U €r0 NPUIT0KECHHSL.

Pa3neanl u TeMbI IJI51 CAMOCTOSITEJILHOIO

HU3yYCHUSA

Buabl u cogep:kanne caMmoCTOATEIbHOI padoThI

Paszpnen 1. Teopus kpuswvix

1. 3ameuatenbHbBIC INIOCKHE KpHBBIC

PedepaTsl Ha TEMBI:
1. Iuxnouapl, STUIUKIOBUABI M THIOLUKION B!
2. [lnockue KpuBbIe M MEXaHU3MBI

2. HeKOTOpBIe KJIACChI ITPOCTPAHCTBCHHBIX
KPHBbIX

1. KpuBbie MOCTOSIHHON KPUBU3HBI
2. Cepuyeckne KpuBbIe
3. Kpusbie beprpana

3. Buzyanuzanus rmiockrux KpUBbIX B CUCTEMAaX
KOMITBIOTEPHOM aJreOphl

1. Busyanuzany u aHUMaIus B 3aBUCUIMOCTH OT
pa3nuyHbIX napamerpoB KpuBbix B CKA Maple mm
Mathematica

Paznen 2. Teopus nosepxnocmeii

1. KpuBU3HBI TOBEPXHOCTH

Joxkian Ha TeMy:
[ToBepXHOCTH NOCTOSIHHON KPUBU3HBI

2. Buzyanuzauus nosepxaocteid B 3D
penakrope Blender

HpCZLCTaBI/ITL Ha KOMIIBIOTEPC pE3yJIbTAThL
BU3YyaJIM3allM¥ HCKOTOPBIX HOBerHOCTeﬁ

3. Buzyanuzanusa moBepXxHOCTEH B CHCTEMax
KOMIIBIOTEPHOM aJIreOpBl

IIpeacraBuTh Ha KOMIIBIOTEPE PE3YIBTATHI
BH3YaJIM3aLIMM HEKOTOPHIX IOBEPXHOCTEN

Paznen 3. Oowias mononozusn

1. Kommakrasele U cBs3ubie T11

Pedepatbl Ha TeMBbI:

1. KpuTepuii KOMIAaKTHOCTH B ITOJTHBIX METPHIECKHUX
MMPOCTPAHCTBAX.

2. KOMIIaKTHOCTb, CUETHASI KOMIIAKTHOCTb, 1
CEKBEHIMAJIbHAS] KOMIIAKTHOCTb.

2. ynnamMeHTalpHas rpymnma

Brrancnenne gyHIaMeHTaIbHBIX TPYIIT Pa3IMIHBIX
MIPOCTPAHCTB.
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| Jloxnan Ha Temy: 3eripepra — Ban Kammena
Paznen 4. I'naokue muozooobpazusa. Teopus Kpuevix u nogepxnocmeii

1. 'nmankue MHOTOOOpA3Us Hoxnan Ha Temy: PaznudHble TOIXO0BI K OMPEACICHUIO
TJIaJJKOTO MHOTO00pa3usl.

2. 'nmagkue oToOpakeHHs Pewienue 3anay 1 ynpaxHeHU Ha BEIYMCIICHUE PAHTa
TJIaKUX OTOOpaKeHUH

1. TeHzopHbIe MOJISI HA MHOTOOOpa3uH. Pedepar na Temy: Teopema cyniecTBOBaHUSI pUMAHOBOM

PumanoBa metpuka. METPUKH Ha TIaJIKOM MHOTO00Opa3uH.

Hoxnanpl Ha Temy:

KacarenbHbIi BEKTOP: pa3IM4HbIE MOIX0JIbI K
OTnpeeNIeHUIO.

KoopnuHaTHEI 11 0€CKOOPINHATHBIN IMOIXOIBI K
OTIpeIeTICHIIO TeH30PHBIX MOJIE Ha MHOT000pa3nu.

Pasznen 5. Jugppepenyuanvusvie ghopmut

1. Juddepenunansubie GopMb Pemrenue 3agau Ha BeIYKcIIeHUE TUQQepeHInana 1
npousBeieHNs nuddepeHnnanbHbIX (OopM.

2. NnTerpuposanue nuddepeHnanbHbIX Pewrenue 3agau v ynpakHeHU.

dbopm

3. Onepanuu Hag nuddepeHraIbHBIMU Joxnanpl Ha TeMy:

¢dhopmamu 1. IIpousBognas Jlu muddepeHnmnanbHbIX GopM.

2. Cs3b omeparuii div u rot ¢ omeparnusMu Hal
JudpepeHInaTLHBIMU opMamH.

7. ®oHJ OLIEHOYHBIX CpeaACTB AJIdA IPOBECACHUA TCKYIIECI0 KOHTPOJIA yCII€EBA€MOCTH,
HpOMC)KyTO‘-IHOﬁ aTTeCTallum Mo uTOoraM OCBOCHHUA JUCHMUILJINHBI.

7.1. TunoBble KOHTPOJIbHBIE 3a1aHUS
7.1.1. Ilpumepnovie KonmpovHvle 60NPOCHL K KOLIOKEUYMY

1. OObenuHeHuE U iepeceyeHre ceMmeiictea MHOkeCcTB. @opmyiel Jle Moprana (oka3ars).
2. Hwurnae He MIOTHBIC MHOXKECTBA: OMPECICHNE, PUMEPBI U KPUTSPUI HUTIC HE
IJIOTHOCTH MHOYECTBA (KPUTEPUM 10KA3aTh).

MormuHocTs MHOXeCTBa. Teopema Kantopa (nokazars).

4. OrmpeneneHue CYETHOIO MHOeCTBA. J[0ka3aTh CYETHOCTh OOBEIMHEHUS! CUETHOTO
CEMENCTBA CYETHBIX MHOKECTB.

5. Kommno3surust HenmpepbIBHBIX 0TOOpaXeHUH eCTh HeMpephIBHOE 0ToOpaxeHue. Jlath
OMpEeICJICHHE BCEX BXOMSIINX B TAHHOE YTBEPKJICHHE TEPMUHOB U JOKA3aTh UIU
ONPOBEPTHYTH 3TO YTBEPKICHHUE.

6. OnpeneneHue CYETHOTO MHOXKECTBA. JJoka3aTh CUETHOCTH JIEKapTOBA MPOU3BEACHUS
JIBYX CUETHBIX MHOKECTB.

7. Jlns Toro yToObl 0TOOpaKEHHE, IEUCTBYIOIIEE MEXKTY TOTOJIOTMYECKUMHU
MPOCTPAHCTBAMHU OBbLIO HEMPEPHIBHBIM HEOOXOUMO U IOCTATOYHO, YTOOBI OHO OBLIO
HETPEPHIBHO B KXK0M Touke. JlaTh onpezesieHne BceX BXOASIIUX B JAHHOE
YTBEPKJI€HHE TEPMUHOB U J10KA3aTh WM OMPOBEPTHYTH 3TO YTBEPKICHUE.

8. OmpeneneHune cueTHOrO0 MHOKeCTBA. Jloka3aTh CYETHOCTh MHOYKECTBA PAILIMOHATIBHBIX
YUCEel.

9. Kputepuu HEnpepbIBHOCTH OTOOPaKEHUS (JI0KA3aTh).

10. JToxa3ate HecueTHOCTH oTpe3ka [0, 1].

w

11. OTKpBITHIC U 3aMKHYTBIE 0TOOpakeHus. 'oMeoMophU3MBI.
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12. MeTpuueckue mMpOCTPAHCTBA: ONPECICHUE U TPUMEPHI.

13. Besikoe mpoCTpaHCTBO, yIOBIETBOPSIONIEE BTOPOH aKCHOME CYETHOCTH cenapabebHo.
JlaTh ompezeieHre BCEX BXOSIIMX B JAHHOE YTBEPKIACHUE TEPMUHOB U JI0Ka3aTh WIH
OTNPOBEPTHYTH ATO YTBEPKICHUE.

14. TloanpocTpaHCTBO METPUUECKOTO IpocTpaHcTBa. MuaynupoBannas merpuka. [Ipumepsi.

15. Onpenenenne OTKPHITHIX MHOKECTB B METPUUECKOM MPOCTPAHCTBE M UX CBOMCTBA
(cBOMCTBa 1I0Ka3aTh).

16. Besikoe mpoCcTpaHCTBO, yIOBIETBOPSIONIEE BTOPOH aKCHOME CYETHOCTHU cenapadebHo.
JlaTh onpeeieHre BCEX BXOASAIIMX B JAHHOE YTBEPKICHUE TEPMUHOB U JI0KA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHUE.

17. OnpeneneHne 3aMKHYTBIX MHOKECTB B METPHUUYECKOM MIPOCTPAHCTBE U UX CBOMCTBA
(cBOMCTBa 10KA3aTh).

18. HenpepbIBHBIE OTOOpaKEHUS MEKIYy METPUICCKUMHU MTPOCTPAHCTBAMH.

19.CxoaumocTh B METPUUYECKOM MPOCTpaHCTBe. [Ipumepsr.

20.'omeoMopdHBIE TOMOJOTHYECKHE MPOCTPAHCTBA: OMPECICHHSI, CBOWCTBA U PUMEPHI.
CgolicTBa J0Ka3aTh. Tonmonornyecknue MHBAPUAHTHI.

21.0Omnpenenenne u MpUMEPhI TOMOJIOTHYECKUX TTPocTpaHCTB. CpaBHEHHE TOTIOJIOTHA.

22.CBOICTBA OTKPBITHIX U 3aMKHYTBHIX MHOKECTB B TOIOJIOTHYECKOM MPOCTPAHCTBE.

23.BHyTpeHHsq TOUKa, TPaHUYHAs TOYKA, TOUYKA MPUKOCHOBEHUS U MpeJebHasi TouKa
MHOKECTBA B TOMOJIOTUYECKOM IPOCTPAHCTBE.

24.TloanpocTpaHCTBO TOMOJIOTMYECKOTO MPOCTPAHCTBA. JJoKa3aTh, YTO CyKEHHUE BCAKOTO
HEIPEPHIBHOTO OTOOPAKEHUS Ha MOIIPOCTPAHCTBO SIBJISIETCS HEMPEPHIBHBIM
OTOOpaXEHUEM.

25.MHOKECTBO OTKPBITO B TOMIOJIOTHYECKOM ITPOCTPAHCTBE TOT/IA M TOJIBKO TOT/A, KOT1a
OHO COBMAJAET CO CBOEH BHYTPEHHOCTHIO. J[aTh onpenenenne BceX BXOASIINX B TAHHOE
YTBEPKJIECHUE TEPMHUHOB U JOKa3aTh 3TO YTBEPKICHUE.

26.MHOKECTBO 3aMKHYTO B TOIIOJIOTHYECKOM MPOCTPAHCTBE TOTAa M TOJIBKO TOTAa, KOTaa
OHO COBMAJAET CO CBOMM 3aMbIKaHUEM. J[aTh onpeeneHrne BceX BXOAIIUX B TJAHHOE
YTBEPXKJIECHUE TEPMHUHOB U JOKa3aTh 3TO YTBEPKICHHUE.

27 .KoMmakTHbIE TOMOJIOTHYECKUE MPOCTpaHCcTBa. KpuTepuii KOMITAKTHOCTH B TEPMUHAX
LIEHTPUPOBAHHBIX CUCTEM (KPUTEPHIl 1OKA3ATh).

28.BHYTpeHHOCTh MHOKECTBA B TOIMOJIOTMYECKOM MpocTpancTBe. CBONCTBA OMepalivu
Aa Int(A).

29.Bcskoe 3aMKHYTOE TTOJIMHOKECTBO KOMITAKTHOT'O TOIMOJIOTHYECKOTO MPOCTPAHCTBA
SIBJISIETCS KOMIIAKTHBIM MHO>XECTBOM. JlaTh ompeiesieHusl BCEX BXOISAIIUX B JaHHOE
YTBEPIKJIECHUE MMOHSITUI U J0KA3aTh 3TO YTBEPKICHUE.

30.3aMbIKaHIEe MHOXKECTBA B TOMONOTHIECKOM HpocTpancTBe. CBoiicTBa omepamui A a A .

31.Bcsikoe KOMITaKTHOE MOAMHOKECTBO Xayc10pQoBa TOMOJIOTHIECKOTO MPOCTPAHCTBA
SIBJISIETCS 3aMKHYTBIM MHOXKECTBOM. JlaTh ompeiesieHus] BCEX BXOASAIIUX B JaHHOE
YTBEPIKJECHUE MMOHSITUI U J0KA3aTh 3TO YTBEPKICHUE.

32.baza Tonosioruueckoro npocrpanctsa. [Ipumepsl. Kputepuii 6a3sl (10ka3ath).

33.00pa3 KOMIIAKTHOTO NPOCTPAHCTBA MPU HEMIPEPHIBHOM OTOOPaKEHUH SIBISIETCS
KOMITAKTHBIM MHOKECTBOM. J[aTh OnpeneneHns BCEX BXOASIINX B IAHHOE YTBEPKICHUE
NOHSATUN U TI0KA3aTh 3TO YTBEPKACHUE.
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34.Ilpenbaza Tononoruueckoro npoctpanctsa. [Ipumepsl. baza B Touke u
byHIaMeHTanbHas CUCTEMa OKPECTHOCTEH TOMOJIOTUYECKOTo npocTpaHcTBa. [Ipumepsr.

35.HempepriBHOE 0TOOpaxkeHNE KOMITAKTHOTO TIPOCTPAHCTBA B XaycI0P(POBO MPOCTPAHCTBO
ABIISIETCS 3aMKHYTBIM OTOOpaxkeHueM. [laTh onpeneieHns BceX BXOSAIIUX B TaHHOE
yTBEPXKJICHHUE MTOHITHI U J0Ka3aTh 3TO YTBEPKICHHE.

36.IlepBas 1 BTOpasi akcoMa C4eTHOCTH. JloKa3aTh MK OMPOBEPTHYTH, UTO BCSIKOE
METPUYECKOE MMPOCTPAHCTBO yIOBICTBOPSIET MEPBOM aKCHOME CUCTHOCTH.

37.0mpeneneHne CBI3HOTO MOJAMHOKECTBA TOTIOJIOTHYECKOTr0 MpocTpancTBa. Kputepuii
CBSI3HOCTH ITOJMHOKECTBA B TOMOJIOTUYECKOM MMPOCTPAHCTBE.

38. i1 HenpepoiBHOCTH oToOpaskenns f : E ® X r Y HeoOXOAMMO U TOCTATOYHO

HETPEPHIBHOCTH KXKION M3 €ro KOMIOHEHT. J[aTh OIpe/ieieHus: BCeX BXOSIINX B 3TO
YTBEPKIICHUE MMOHIATUH U JOKA3aTh 3TO YTBEPKICHHE.

39.I1epBast u BTOpast akcuoMa cu€THOCTH. Jl0Ka3aTh WM OMPOBEPTHYTH, YTO BCIKOE
TOTOJIOTHYECKOE IPOCTPAHCTBO, YAOBIETBOPSIOIEE BTOPOU aKCHOME CUETHOCTH
YIOBIIETBOPSIET U IEPBOIl aKCHOME CYETHOCTH.

40.bruekTuBHOE HEMPEPHIBHOE 0TOOpakeHNEe KOMIIAKTHOTO MPOCTPAHCTBA HA XaycA0P(OBO
IIPOCTPAHCTBO SIBJIIETCS ToMeoMOppu3MoM. JlaTh onpeaeneHust BceX BXOISIINX B
JaHHOE YTBEPKJIEHUE MOHATUHN U JJOKAa3aTh ATO YTBEPKACHHUE.

41.T1lepBas u BTOpast akcuoMa c4eTHOCTH. JloKa3aTh WK ONPOBEPTHYTH, UTO BCAKOE
TOTIOJIOTUYECKOE MPOCTPAHCTBO, YIOBIETBOPSIOIIEE IIEPBOIl aKCHOME CYETHOCTH
YIIOBJICTBOPSIET M BTOPOM aKCHOME CUETHOCTH.

42.I1ycte f : X ® R nenpepbiBHOE oTOOpaxkenue. Eciiu X — KOMIIAaKTHOE MTPOCTPAHCTRO,
to f mocturaer cBOEro MUHMMAJIBHOTO U MAKCUMAIIBHOTO 3HaYeHus Ha X . JlaTh
OTIpEeJIeJICHNS] BCEX BXOASAIINX B JJAHHOE YTBEPKICHHUE IOHATHI U JOKa3aTh 3TO
yTBEPKICHHE.

43.Bcrosly TUIOTHBIE MHOXKECTBA: OIPEeIIEHUE, TPUMEPHI U KPUTEPHIl BCIOTY TUIOTHOCTH
MHOYeCTBa (KpUTEpHId JOKA3aTh).

44 CBsi3HBIE TONOJOTHYECKUE MPOCTPAaHCTBA. KpUTepru CBI3HOCTH TOMOJIOTHIECKOTO
MPOCTPAHCTBA.

45.BHYTpeHHSISI TOUKa, TPAHUYHAS TOYKA, TOYKA IPUKOCHOBEHUS | MPEIEIbHAS TOYKA
MHOYKECTBA B TOIOJIOTUIECKOM IPOCTPAHCTBE.

46.CBsI3HBIC TOMTOJIOTHYECKUE IPOCTpaHCTBa. Jloka3aTk CBI3HOCTH OTpe3Ka [a,b].

47.]1nst HEempePHIBHOCTH OTOOpaKEHUs, JEHCTBYIOIIETO MEXIY TOTIOJOTUYECKUMHU
MIPOCTPAHCTBAMH HEOOXOIUMO M TOCTATOYHO, YTOOKI MpooOpa3 J000Tro 3aMKHYTOTO
MHOKECTBA JJII 3TOTO OTOOpaKEeHUs ObLT 3aMKHYT. /{aTh ompeneneHns BceX BXOASMIINX B
JTAHHOE YTBEPKJICHHE MOHATUN 1 JOKA3aTh 3TO YTBEPKICHHE.

48.HenpepsIBHBIN 00pa3 CBA3HOTO TOMOJIOTHYECKOTO MPOCTPAHCTBA SABJISIETCS CBSI3HBIM
MHOECTBOM. J[aTh ompeeeHus BceX BXOIAIINX B TAHHOE YTBEPIKIACHUE TIOHITHH H
JI0Ka3aTh 3TO YTBEPXKIACHHE.

49.MHOXECTBO OTKPBITO B TOMOJOTHYECKOM MTPOCTPAHCTBE TOT/1a U TOJIBKO TOT/Ia, KOT1a
OHO COBIAJAET CO CBOEH BHYTPEHHOCTHIO. [[aTh onpeneneHne Bcex BXOASIINX B JAHHOE
YTBEPKJIEHUE TEPMUHOB U JI0KA3aTh 3TO YTBEPKJIECHUE.

50.CBs3HBIE TOMOJIOTHYECKHUE MPOCTPAHCTBA. KpuTepru CBSI3HOCTH TOMOJIOTHIECKOTO
MIPOCTPAHCTBA.
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51.KomnakTHbIE TOMOJIOTMYECKUE TPOCTpAaHCTBA. KpuTepHii KOMIAaKTHOCTH B TEPMHHAX
LEHTPUPOBAHHBIX CUCTEM (KPUTEPUH 10Ka3aTh).

52.ba3za Tonosmoruueckoro npoctpanctsa. [Ipumepsr. Kpurepuit 6a3n1 (10ka3ars).

53.HempepriBHOE 0TOOpaxkeHNE KOMITAKTHOTO TIPOCTPAHCTBA B XaycA0PHOBO MPOCTPAHCTBO
ABJIIETCS 3aMKHYTBIM OTOOpakeHueM. /laTh onpeereHns BceX BXOIAIINX B IaHHOE
YTBEPKJICHUE MTOHATUHI U 10KA3aTh 3TO YTBEPKICHHE.

54.0THOIIEHUE «TOUYKA-MHOKECTBO» B TOIOJIOTUYECKOM ITPOCTPAHCTBE.

55.MHO0€eCTBO 3aMKHYTO B TOIIOJIOTMYECKOM IMPOCTPAHCTBE TOI/IA U TOJBKO TOI'/1a, KOTJaa
OHO COBIIAJAET CO CBOMM 3aMbIKaHUEM. J{aTh onpeneneHue BcexX BXOJAIUX B TAHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh 3TO YTBEPKICHHUE.

56.Akcuomsl otaenumoctu T o, T; u T,. Onpenenenue, B3auMOCBS3b U IPUMEPBI,

nokassiBatonue, yto 1o FOT, u T, I0T,.

57.Bcsikoe KOMIIAKTHOE MOAMHOMXKECTBO Xayc10p(hoBa TOMOJIOTUYECKOTO MPOCTPAHCTBA
SBIISIETCS 3aMKHYTBIM MHOXKECTBOM. J{aTh onpeneneHus BceX BXOAIINX B JAHHOE
YTBEPXKACHHUE MOHITHIA U JOKa3aTh 3TO YTBEPKICHHE.

58.Kommo3urust HempepbIBHBIX 0TOOpaXKeHHI €CTh HeMpephIBHOE 0ToOpaskeHue. JlaTp
OTIpe/ieTIeHNE BCEX BXOIINX B JAHHOE YTBEPKICHHE TEPMUHOB U JOKa3aTh WU
OTIPOBEPTHYTH 3TO YTBEPKACHHUE.

59.loka3aTh HECUETHOCTh OTpE3Ka.

60.ITpousBeneHne TOMOIOTUYECKUX MPOCTPAHCTB. [loka3zaTk, 4To OTOOpakeHue
MIPOCKTUPOBAHMUSI SIBIISIETCSI OTKPBITHIM OTOOPAKEHUEM.

61.HenpepsiBHOE 0TOOpakeHHE KOMIIAKTHOTO TPOCTPAHCTBA B XayCc0p(POBO MPOCTPAHCTBO
SBJISIETCS] 3aMKHYTBIM OTOOpakeHueM. [laTh onpeeneHus BceX BXOISAIINX B TAHHOE
YTBEPKJICHHUE MOHSATUHN U JOKA3aTh 3TO YTBEPKICHHE.

62.'omeoMopu3Mbl: onpeiesieHus, CBOMCTBa U mpuMepbl. CBONCTBA JOKA3aTh.

63.ChopmynupoBats Manyto u bosbiiyto semMbl YpoicoHa. JlaTh onpeseneHus Bcex
BXOJISIIIINAX B ATY (DOPMYJTUPOBKY MOHATHI ¥ TEPMUHOB.

64.3aMbIKaHIe MHOXECTBA B TOIIOJIOTHYECKOM TIpocTpancTBe. CBoiicTa omeparmn A a A .

65.[ToanmpocTpancTBO MeTpUYECKOTO MpocTpancTBa. UHaynmpoBannas metpuka. [Ipumepsi.

66.HenpepsiBHBIN 00pa3 CBA3HOTO TOMOJOTUYECKOTO MPOCTPAHCTBA SIBIISIETCS] CBA3HBIM
MHOK€ECTBOM. J[aTh onpeeneHrs BceX BXOASIINX B IAHHOE YTBEPKICHUE OHATUHN U
JI0Ka3aTh 3TO YTBEPKIICHUE.

67.KommakTHbIE TOMOJIOTHYECKUE MPOCTPAHCTBA. KpuTeprii KOMITAKTHOCTH B TEPMUHAX
LEHTPUPOBAHHBIX CUCTEM (KpUTEPUH 10Ka3aTh).

68.11epBast u BTOpas akcuoMa c4eTHOCTU. JloKa3aTh UM ONMPOBEPTHYTH, UTO BCAKOE
METPUYECKOE MPOCTPAHCTBO YAOBIECTBOPSIET EPBOM aKCMOME CUETHOCTH.

7.1.2. IIpumepnsie mecmogwle 3a0anus 011 NPOGEOCHU MeKYyuLe20 KOHMPOJia
o0

1. Yemy paBHO MHOKECTBO U —;n

n=1! n
1) (~o0;+o0)
2) (O;+oo)
3) [O;+oo)
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4) [l;+oo)
5) [0;1]

2. Kakoe u3 CICAYOIHUX MHOKCCTB CUCTHO
1) {(x, y)eR?| y=ﬁx,er}
2) {xy)eR?|y=x

3) (0;1)
4) MHOXECTBO OECKOHEUHBIX LIEMHBIX ApoOei [ao; ay, ay, a3,...]
5) R\Q

3. Ilycts otobpaxkenue f : (— 2;2) — R 3agano pasenctsom f : (X) =x>—4u MyCTh
B = [- 3,0] noxmmoxkectro R . Haiitn f _1(8)

1) (-22)
2) (—oo+0)
3) [12)

4 O

5) (-2-1]u12)

4. Kakas u3 cinenyromux GQyHKUUNA O HE SBIsETCA METPUKOM Ha M
1) M=C[o.1]: p(xy)=max{[x(0)-y(0) }x(1) - y (1)}
x=y

1+|x—Y|

3) M =R%p(x y)=[x = yi|+[% = V|

9 M=Z;p(xy)=2x-Y

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

5. B kakoM M3 cieayrommx noarnpocTpaHCTB METPUUECKOTO MPOCTPAHCTBA R CylllecTBYIOT
IAPbI, COCTOSIIMNE U3 OJHOU TOUKHU

1) (~,0)

2) (-11)

3) (0,)

4) Q

5) {1,1,1,1,..}
2'3'4

6. Bcskoe MeTpuyeckoe MpocTpaHCTBO
1) sBusercs cenapabeabHbIM
2) YIOBJIETBOPSIET BTOPOI aKCHOME CUCTHOCTH
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3) YIOBIJIETBOPSIET NIEPBOM AKCHOME CUCTHOCTH
4) SBASCTCS CBA3HBIM

7. Ilycte X = {a, b,c,d } Kakoe u3 ciaeyromux ceMeiCTB ero moAMHOKECTB 00pa3yoT
TOMOJIOTHIO Ha X
1) T={9,X{c}{b}{ac}{ab}{ab,c}
2) T={0,X{b}c}bcd}
3) T={ 0 X{a}{ab}{bc}bc}{abd}}
4 T=1{0 X{al}b,clid}bcd}

8. Kakwue u3 CIICOYIOIINX CEMEHCTB MHO>XECTB 3aJal0T TOITIOJIOTHIO HAa R

9. Kakue u3 CICOYIOIInX CEMEMCTB MHOKECTB 3aak0T TOIIOJIOTUIO Ha R
1) T={@&b)la,beR;a<b}U{0,R}
2) T={@a+o)acR}U{0,R}
3) T={ab)abeR;a<bjU{0,R}
4) T ={(ar+o),(~oo;b)la,b e R}U{0O, R}

5) T - ceMelcTBO BceX KOHEYHBIX IIOAMHOXKCCTB MHO>KCCTBA R

10. IIyctp X - TOmOJNIOTHYECKOE MPOCTPAHCTBO U E - ero mogmHoxkecTBo. Touka X u3z X
ABIISETCS BHELIHEH TOYKOM MHOKecTBa E , ecitu A okpecTHOCTE 9T0M TOUKK B

BcraButh HEnOCTarONIME CIIOBA
1) A -cymectByet; B - koTopas He mepecekaercs ¢ E
2) A- cymectByeT; B - koTopas nepecekaercs ¢ E
3) A -mobas; B - mepecekaercs B E
4) A - mobas; B - He mepecekaetcs ¢ E
5) A -cymectByer; B - xotopas conepxurcs B E

11. Ilyctp X - TOmOJIOTMYECKOE MPOCTPAaHCTBO U E - ero moamuokectBo. Touka X u3 X
ABJIIETCS €r0 BHYTPEHHEHN TOUKOM, ecii A oxpecTHOCTB 5T0i Touku B . Beraputs

HEJO0CTAIOLINE CII0Ba
1) A -mobas; B - comepxkurcs B E
2) A -cymectByer; B - xotopas conepxwurcs B E
3) A -mobas; B - nepecekaercsc E
4) A -cymectByer; B - koTopas nepecekaercs ¢ E
5) A -cymectByer; B - xoTopas He mepecekaercs ¢ E

12. Ilyctp X - TOMOJOTHYECKOE MPOCTPAHCTBO, A - OJIMHOXECTBO U & - Touka u3 X .
Kakoe u3 ciienyronmux yTBEpKI€HUN 3aBEIOMO HEBEPHO

1) a - BHeUIHsist U30JIMPOBAHHAS TOYKA MHOXKECTBA A
2) @ - mpeneibHAs TOYKA MPUKOCHOBEHHS MHOXKECTBA A

3) a - BHemHsAa Touka MHOkecTBa X \ A
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4) @ - TouKa MPUKOCHOBEHUS KAK Il MHOKeCTBa A, Tak u juyist MEHOKecTBa X \ A

13. Kaxkoe u3 CICOAYIOINX MHOKCCTB HC ABJIICTCA 3aMKHYTBIM B R

1) {XE R|2< X3 + 2x2 —3XS10}

2) [2-5]
3) [1, oo)
4) R\Q

14.Kaxkoe u3 CICAYOINX MHOKCCTB HC SABJIICTCA OTKPBLITHIM B R

1) {XER|EXSO}

2) {Xe R|sin x<%}

3) R\Q
4) (—oo,O)

15. Iycte X - Tomojorudeckoe nmpocrpanctBo u A, B - ero moamuoxectsa. Ykaxure

HCBCPHOC PABCHCTBO
1) IntA=A\FrA

2) A=AUFrA
3) Fr(AUB)=FrAUFrB
4) X =IntALIFr AITExtA
5) Int(AUB)= IntAN IntB
16. Ilycts a = J2 JIIeMCTBATENBLHOE uncio. Toraa ...
1) a sBisgercs mpeneabHOH TOYKOW MHOXKecTBa Q
2) @ sBuseTcs BHyTPeHHEW TOYKoW MHOXkecTBa Q
3) A sBaseTCS BHEIIHEH TOUYKON MHOXecTBa Q
4) @ sBIAETCS MU30JMPOBAHHOW TOYKOW MHOXKeCTBa Q

111
17 Iycte A= {1’5’5’2’”} - MOJIMHOYKECTBO TOIOJIOTMUYECKOTO MpocTpancTBa R. Toraa
1) A=A
2) IntA=0
3) ExtA=R\A
4) FrA={0}

18. Ykaxwure BepHOE yTBEp)KACHUE:
1) MHOXeCTBO MPpalMOHATBHBIX YUCEN HUTZE HE IJIOTHO B R
2) otpesox [0,1] nurne me moten B R

3) N nHurae =He mWiIoTHO B R
4) MHOXECTBO {y eR|y= X2, X e R} HUTJE HE IJIOTHO B R
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19. Ilyctp X - mpOM3BOJIBHOE TOMOJIOTHUECKOE MPOCTPAHCTBO. KAKOE U3 CIEAYIOIINX
YTBEPKIACHUU HEBEPHO
1) OObenuHEHUE CYSTHOTO YUCIIA HUT/IE HE MJIOTHBIX MHOXKECTB U3 X HUT/IE HE TUIOTHO

X
2) OObeauHEHNE TPOU3BOJIBLHOIO CEMEHCTRBA BCIOIY IIOTHBIX MHOXKECTB M3 X BCIOY

IUIOTHO B X

3) BHYTpEeHHOCTH 3aMBIKAHHUS HUT/IE HE IJIOTHOT'O MHOXECTBA SIBJIICTCS ITyCTHIM
MHO>KECTBOM

4) 3ambIKaHHE BCIOJY IUIOTHOTO MHOXECTBA COBIAAacT ¢ X

20. Kakoe 3 cienyronumx ceMeicTB MHOKECTB HE 00pa3yeT 0a3y TOMOJIOTHIECKOTO
MpoCTpaHcTBa R B €r0 eCTECTBEHHOM TOMOIOTHH
1) CceMeiiCcTBO BCex OTKPBITBIX KPYroB u3 R’
2) CeMEHCTBO BCEX OTKPBITBIX KBAAPaToOB 3 R*
3) ceMeHCTBO BCEX OTKPBITHIX MOIYIUIOCKOCTEH 13 R?
4) CceMeHCTBO BCEX OTKPBITHIX TPEYTOJIHHUKOB U3 R?

21.Bribepure HeBepHOe yTBepxkaeHue. [Iycte X,Y - TOononornveckue npocTpaHCTBa.
Orobpaxenne f:X —Y sBusercs HepepbIBHBIM, €CITH

1) f _1(F) 3aMKHYTO AJIs1 JII0OOro 3aMKkHyToro F u3 'Y
2) f HenpepsIBHO B KaX10i TOUke X € X

3) f(A)c f(A) as mo6oro mogMHOKecTBa A 13 X
4) f(F) samxuyTO ms aro6oro 3amkayToro F uz X

5) f (U) orkpsIto ms mo6oro otkpsrroro U us Y

22. Buibepure nHeepHoe yrepxkaenue. I[lycts f: X =Y - romeomopdusm merpuyeckux

npoctpanctB X u Y . Torna
1) X cemapaOepHO TOT/a U TOJBKO TOIJIA, Korja Y cemnapadeiIbHO
2) X CBSI3HO TOI/A M TOJBKO TOraa, Koraa Y CBS3HO
3) X OrpaHHYeHO TOI/a U TOJLKO TOT/a, Korjaa Y OrpaHuyYeHO
4) X KOMIAKTHO TOTJa M TOJIbKO TOraa, Koraa Y KOMIAKTHO

23. Ilyctb MHOecTBO X HajeneHo AByMs TonojorusmMu T; u T,. Torga TroxxaecTBeHHoe
oToOpaskeHHne 1X TOmoJIorn4eckoro npocrpancTsa (X, T;) B TONOJIOrHMYECKOE
npoctpancTso (X,T,) ABiseTcs roMeoMop(pru3MoM, eciu

1) T,cT,
2) T,cTy
3) (X,T;) - KOMIAaKTHOE TOIOJOTNIECKOE IIPOCTPAHCTBO, a (X, T,) - xaycnophoo

TOTIOJIOTHYECKOE TIPOCTPAHCTBO
4) (X,T;) - xaycnop$hoBo TOMOIOTHYECKOE MPOCTPaHCTBO, a (X, T,) - KoMIakTHOE

TOMNOJOTUYECKOE TPOCTPAHCTBO
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24. Beibepure npumMep Torosoruueckoro npocrpancrsa (X,T), He sBistomerocs Ty -
MPOCTPAHCTBOM

1) X={abjT={paj {abj

2) X =R,T={AcR|R\A - KOHEYHOE MHOKECTBO U {o}
3) X :RZ,T:{(x,y)eR2|x2+y2<r, reR}

4) X ={ab},T =1{p,{a} bj, {ab}

2
25. Kakoe u3 CIICAYIOIUX ITIOAMHOKCECTB TOIIOJIOTHYCCKOT'O ITPOCTPAHCTBA R* aBnsercs
KOMIIAKTHBIM MHOKECTBOM?

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

9 {ky)er2ly=x]
4) {(x, y) e R?|2x +5y :1}
5) {(x y)e R?|x? + y? <4}
26. Kaxoe u3 CIICAYIOIHNX ITIOAMHOZKCCTB TOIIOJIOTHYCCKOI'O ITPOCTPAHCTBA R aBngercsa

KOMIIAKTHBIM MHOKXCCTBOM
1) Z

2) {%eRMeN}

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

4) {ye R y=th;X€(0,§j}

2
27.Kakoe u3 cieIyroIIMX HOIMHOKECTB TOITOJIOTHYECKOT0 pocTpancTBa R sBisercs
KOMIIAKTHBIM MHOXECTBOM?

> loonlodobjo2}

2) {(x.y)eR?[2x+3y =1
3) {(x,y)eR2|x2+y2>9}
8 {xy)eR?x-y<1f

28. Ilycte f : X =Y - HenpepslBHOE 0TOOPAKEHHE KOMITAKTHOI'O TOMOJIOTHYECKOTO

MPOCTPAHCTBA X B TOIOJIOTHYECKOE MTPOCTPAHCTBO Y . Torma Y SABIAETCS KOMITAKTHBIM,
eCclu ...
1) f - MHBEKTUBHOE OTOOpAKEHHUE

2) f - croppexkTrBHOE OTOOpaAKEHNUE
3) f - orkpeiToe oTOOpaXkeHue
4) f -3amkHyTOE OTOOpaAKEHHE

29. [Tlycth X - KOMIAKTHOE TOMOJIOTHYECKOE MPOCTPAHCTBO, Y - XaycaopohoBo
Tonosioruueckoe npocrpancteo u f : X =Y - menpepsiBHOe oToOpaxenue. Torza. ..
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1) f - aBasercs romeomophuzmom

2) f - saBiseTcs OTKPBITBIM 0TOGpPAKEHHEM
3) f - sBusercs 3aMKHYTBIM OTOOpaKEHHEM
4) f - OueKTMBHBLIM OTOOpaKEHHEM

30. ITyctes X - xaycaophoBO TOMOJIOTHIECKOE MPOCTPAHCTBO U A - €r0 KOMIIAKTHOE
IIOAIPOCTpaHCTBO. Toraa ...
1) A -3amMKkHYTO B X
2) A - OTKpHITO B X
3) A - Bcroay IJIOTHO B X
4) A - HUTJE HE IIOTHO B X

31. [Iycts X - MHOECTBO, HaJICJICHHOE AUCKPETHOU Tonosiorueit. Torna X sBiseTcs
KOMIAKTHBIM TOIOJOTUYECKUM MTPOCTPAHCTBOM TOT'/Ia U TOJIBKO TOT/IA, KOT/A ...
1) X -cuerHO
2) X - HeC4eTHO
3) X - KOHEYHO
4) X -mycToe MHOXECTBO

32. Ilycth X - KOMITAKTHOE METPUYCCKOE MMPOCTPAHCTBO U A - €ro MOAMHOXeCTBO. Torma
A - KOMINAKTHO, €CJIH. ...
1) A 3aMkHYTO B X
2) A oTKpeITO B X
3) A Bcroay IIOTHO B X
4) A orpaHu4eHo B X

33. luckpeTHoe moaImpOCTPAaHCTBO KOMIAKTHOT'O TOTIOJIOTUYECKOTO MMPOCTPAHCTBA SBJISETCS

1) CYETHBIM MHOXKECTBOM

2) KOHEYHBIM MHOKECTBOM

3) BCIOIY IUIOTHBIM MHOKECTBOM
4) HeCYETHBIM MHOYKECTBOM

34. KoMIiakTHOE TOJIPOCTPAHCTBO A TOIMOJOTHYECKOTO MPOCTPAHCTBA X SBISICTCS
3aMKHYTBIM ITOJIMHOKECTBOM X , €CJIH ...
1) X sBasercs T,-IPOCTPaHCTBOM

2) X sBisiercs T,-TIPOCTPAHCTBOM

3) X yaoBIETBOpSET NEPBOM aKCHOME CYCTHOCTH
4) X yIOBIETBOpPSIET BTOPOIH aKCHOME CYCTHOCTH
35.0Iycts X = {a,b,c, d}. B kakoii u3 ciaeayromux TOmoJI0Tui TPOCTPAHCTBO (X ,T)

SIBIISICTCS] HECBS3HBIM?

1) T={p,{a}{a,b},{a,b,c}{a,b,c,d}}
2) T={p,{a},{a,b}{c}{c,d}{a,c}{a,c,d},{ab,cl{ab,c,d}}
3) T={o {ab,cd}}
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4) T ={o,{b}{a,b}{a,b,c},{a,b,c,d}}
5) T ={o,{c}{ab}{ab,c}{ab,cd}}
36. [ToqMHOXECTBO A TOMOJOTHYECKOTO MPOCTPAHCTBA X CBSI3HO TOTJA M TOJIBKO TOT/A,
Koraa

1) A OTKpBITO-3aMKHYTO B X

2) st 1000# mapsl OTKPHITEIX B X moaMHokecTB U u V Takux, uto AcU UV , u3
ANU =0 u ANV =0 caenyer, uto AU NV =0

3) s mo00 maphl OTKPHITEIX B X moamaokecTB U u V Takux, uto AcU UV , u3
ANU =0 u ANV =0 crenyer, uto ANU NV =0

4)  nust ar060# mapel OTKPHITEIX B X moaMHokectB U u V Ttakux, uto AcU UV , u3
ANU =0 u ANV #0¢ crenyer, uto AU NV

2
37. Kakoe u3 cieayronmx NoIpoCTPaHCTB A TOMOJIOTHYECKOTO pocTpancTBa R
SBJISIETCSA HECBSA3HBIM

1) A:{(x,y)eR2|y:x3,XGQ}

2) A={xy)eR?|y=sinx{U{x y)eR?|y=cosx|

3) A={xy)eR?|y=xjU{xy)eR?|y=-X|

4) A:{(x,y)eRZ|XER,yeZ}U{(x,y)eR2|XEZ,yeR}

38. Ecnmu T coBmagaet ¢ MHOXKECTBOM BCEX TOJIMHOKECTB MHOXeCTBa X, TO
TOTIOJIOTHUYECKOE MPOCTPAHCTBO (X, T) Ha3bIBAeTCS
1) JOUCKpeTHBIM
2) aHTHIUCKPETHBIM
3) MeTpUYEeCKHM
39. BHyTpeHHOCTh MHOXKECTBA A 0003HAYaACTCS

1) IntA
2) A

3) ExtA
4) FrA
5 A

40.YcTaHOBHTE COOTBETCTBHE MCXKAY CICAYIOIIMMHA ITOHATUAMHA U UX 0003HaYEHUMH

BrytpenHocTs MHOXKECTBA A

BremHoCcTh MHOXKECTBA A

3aMBIKaHHE MHOKECTBA A

I'panunia MHOXECTBA A

MHOK€ECTBO MPENEIbHBIX TOUEK MHOXKECTBA A

bW E

1) IntA
2) ExtA
3) A
4) FrA
5 A
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41.I1yctp (X,T)- TONOJOTMYECKOE MPOCTPAHCTBO U X € X . Kakoe u3 cBOKCTB HEBEPHO

1) mnepecedenue MOOOTO CeMENUCTBA OKPECTHOCTEH TOYKH X €CTh OKPECTHOCTH TOUKH

X

2) TmepeceYeHne KOHEYHOTO YHCIa OKPECTHOCTEH TOUYKU X €CTh OKPECTHOCTh TOYKHU X
3) BCSIKOE OTKPBITOE MHOXKECTBO COZEPIKAIIEE TOUKY X €CTh OKPECTHOCTH TOUKU X

42 Ilyctpb (X,T)- TOMOJOTHYECKOE IPOCTPAHCTBO U A X . Kakue u3 yTBepxkaeHuit

HEBEPHBI
1) xeA = xelntA

2) xgA = xeExtA
3) xelntA = xeA
4) xeExtA = xgA
43.Ilycth (X,T) — TOMOJIOTHYECKOE TPOCTPAHCTBO M A, B X . Kakue u3 ciaemayromux

PaBCHCTB HCBCPHBI

1) Int(A 1B) = IntA U IntB
2) A3B=A3B

3) AUB=AUB
4) Int(A 3 B)= IntA3 IntB
44 1Tycte T, — tomonorus 3apucckoro Ha R. Torma
1) N-Bcroay mwiotso B TII (R, T,)
2) N-otkpsito B TIT (R, T,)
45.ITycte T, — Tomonorus 3apucckoro Ha R?. Toraa
1) (R4T,) — cenapabensnoe TTI
2) (R4T,) —xaycnopdoro TIT
46.ITycte T, — Tononorus 3apucckoro Ha R?. Toraa
1) (R4T,) — kommaktHoe TTI

2) (R4T,) — perynspuoe TII

47.ITycte T, — Tomonorus 3apuccKoro Ha R?. Torna
1) JIroOble qBa OTKPBITHIX MHOXKeCTBA B (R2, T,) mepeceKkaroTcs
2) Jlroboe koHeuHOE MHOXKECTBO B (R2,T,) SIBISCTCS 3aMKHYTHIM
3) JlroOble 1Ba 3aMKHYTHIX MHOXecTBa B (R, T,) mepecekaroTcs

4) JlroObie aBe paznuuHbic TOUKU B (R, T,) UMEIOT HEMEPECEKAIOIINEC OKPECTHOCTH

48.Kakoe u3 MHOKECTB A HE OTKPBITO M HE 3aMKHYTO Ha YHUCJIOBOU MpsiMoi R co
CTaHIAPTHOM TOIOJIOTUEN.

M 111, g
DoA= g]’234§

My 111.h

2 A Hol234§
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49.Ha uncnoBoii mpsimoli R paccmaTpuBaeTcs €CTECTBEHHAs TOMOJOTHS; Z — €ro
IOJIMHOKECTBO PAallMOHAJIBHBIX yKcel. Toraa
1) Z - HecBs3HOE MHOXKECTBO
2) Z — HecBA3HOE MHOYXECTBO
3) IntZ — cBsa3HOE MHOKECTBO

4) Z— CBSI3HOE MHOXECTBO
5) Z — CBS3HOE MHOXECTBO
50.Ha gucnoBoii mpsiMmoit R paccMmarpuBaercs ectectBerHas Tomosnorus; A = Q3 (0;1) —
€ro TIOJIMHOKECTBO paIlMOHAIBHBIX Yucel. Torma

1) FrA = [0;1]
2) FrA = {01}
3) FrA=20Q
4) FrA=A

51.B xaycaophoBoM mpocTpaHCTBE JIH000€ KOHEYHOE MHOKECTBO
1) He uMeeT mpeneTbHBIX TOUCK
2) wuMeeT XOTs Obl OJTHY TIPE/ICTBHYIO TOUKY
3) BCe TOYKH MpeebHbIC
52.KoMmakTHOE MOAMHOKECTBO XaycAop¢oBa MpocTpaHCTBa
1) 3aMKHYTO
2) OTKPBITO
3) OTKpPBITO-3aMKHYTO
53.JTr000€ aHTUAUCKPETHOE TTPOCTPAHCTBO
1) cBs3HO
2) HECBSI3HO
54.JTro00€ aHTUAUCKPETHOE TPOCTPAHCTBO
1) xowmmakrtoe TII
2) He kommakTHOe TII

55.JIr060€ THUCKPETHOE IPOCTPAHCTBO, B KOTOPOM 00JIee OJTHOM TOUKH SIBJSCTCS
1) wnecBszubiM TII
2) cBs3HbIM TI1
56.JTr000e 6eckoHEUHOE AUCKPETHOE MPOCTPAHCTBO SBIISETCSA
1) ne kommakTHeIM TTI
2) xommnakTtHbiM TII

57.B T, - mpocTpaHCTBe F000€ KOHEYHOE MHOXKECTBO
1) 3aMKHYTO
2) OTKpPBITO
58.MuoxxecTtBO A u3 X Ha3bIBaeTcs ; B TOIojoruyeckom npocrpanctse (X, T), ecinu
X, AOT
1) 3aMKHYTBIM
2) OTKpPBITHIM
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3) HUrAE HE IUIOTHBIM

59.; Bcex OTKPBITHIX B XaycA0p(oM MpocTpaHCTBE X MHOMKECTB, COIEPIKAIIMX TOUKY X
coBmanaet ¢ {x}.
1) mnepeceueHue
2) oObenuHeHUE
3) mnpousBenacHHE

60.I1ycth T — nuckpeTtHas tonosiorus Ha R . Torma
1) N- orkpbITo B Tomonoruyeckom mnpocrpanctse (R, maX)
2) N - 3amkHyTO B Tonojorundeckom mpocrpancrse (R, T m aX)

3) N-Bcrogy mioTHo B TonoxoruyeckoM npocrpancrae (R, T )
61.ITycts T . — muckpernas tononorusd Ha R nu A = (0;1). Toraa

1) Ay= X B TonmonornueckoM npocrpancrse (R, T . )

2) Ay= [0;1]B Tonmonoruueckom npocrpancrse (R, T . )
62.1lycth T . — aHTUAUCKpeTHas Tononorud Ha R. Toraa

1) N- Bcroxy IIOTHO B Tonmonorudeckom npocrpancrae (R, T . )

2) N - cBs3HO B Tononorudeckom npocrpancrae (R, T . )

3) N-3amkHyTO B TonosorndeckoM npocrpancrse (R, T . )

63.Paccmotpum Tomonornyeckoe mpoctpanctso (X, T), rae
X = {1,234,5,6},
T={KX,{23},{4,6},{123},{2 3 4,6},{1,2 3 4,6}}
nunyctb A = {1,2,35,6}. Torna

1) FrA = {456}

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

64.1Tycts (M, r) — metpuueckoe poctpanictBo u A MM , a O M . Torna
1) aOA Bl r(aA) =
2) aOFrAblr(@A)=20
3) a OA¥bI r(a,A) =
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65.Kakoii yron oOpasyer kacaTeibHas M KpuBOM Xx=a(t—sint)y=a(l-cost) z= 4asin% B

TOYKE t =g ¢ ocero Oz

1) g
2) g
3) g
4) g
5) %n.

66.HaiiTi conpukacarommecs IIOCKOCTH KpuBol X =1,y = thz=t’ , IPOXOISIINE YEPE3 TOUKY
MO(Z,—E,—GJ
3
1) x+y+z+1=0; 3x-3y+2z-1=0; x-18+z-1=0;
2) 2x+y+32-1=0; x-y+2z+1=0; 108x+18y—-z+3=0;
3) 3x+3y+z+1=0; 3x-3y+z-1=0; 108x-18y+z-216=0.

67.HaiiTu enuHUYHBIE BEKTOPHI KAacaTeIbHOM, TJIABHOW HOpPMaiM U OWHOpMAIMd KPHUBOM
X =tsint, y=tcost, z=tl' B Hauaysle KOOpaUHAT.

0+ 0 bo—0, — b+ 0, + 0
1)%: 1 2' ?: 1 3’ B: 1 2 3;

V2 J3 J6

0+ 0 20, — 0.+ 0, — 0, +0, -1
2 %: 2 3, v = 1 2 3’ — 1 2 3’
) 2 6 g J3

0+ 0 0o—0, — 20 +/0,+7
3)%_ 1 3, ’Y: 2 3, B: 1 2 3

V3 V2 J6

68.Hamucare mapameTpruyeckre ypaBHEHHsI TOBEPXHOCTH, 00pa30BAHHON KacaTeIbHBIMH K
BHUHTOBOM JIMHMU 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=»hbv.

69.HaiiTu opToroHanmbHbIE TPAGKTOPUU CEMEHCTBa JHHHM U+V = COSt mexxanux Ha cdepe
X =Rcosucosv,y =Rcosusinv,z =Rsinu.
1) u+v=const ;
2) u-v=const;
3) u-+tgv;
4) v-—tgu=const;
5) Uu-+Ccosv=const.
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70.HaiiTu TraBHBIC HAMpaBleHWsS W TJIABHBIC KPUBU3HBI TPSIMOTO TEIMKOUIA X =UCOSV,
y=usinv, z=av.

1) g—u:i\/uz—az; Ki=—k2=—2;
\

u+a’

2) d—u:i\/u2+a2; k! =—k? __a .

dv u?+a?’
du a
3) —=zau; kl=-k?’=—" .
) dv ot ut-a’

71.Haiitn TOuku Ha KpMBOM Xx=cos’t, y=sin’t, z=cos2t, B KOTOPBIX KPMBHU3HA MMEET
MUHUMAaJbHOE 3HaUeHUE (JIOKAJIbHOE).

1) E+2mt, 2) E+Kn, 3) E+1<7t, 4) E+2mt, E7t+1<7t, rne Xx=0, £1, £2, ...
3 2 4 6 3

7.1.3. Bonpocel 011 KOHMPOIA CAMOCMOAMENbHOU PAOOMbL CHYOECHN08

1. MuoxecTBO. MOIIHOCTh MHOKECTBA!
a) ceMelcTBa MHOXKECTB; OIllepaliy HaJl CeMENCTBaMU MHOYECTB;
0) dopmynsl Jle Moprana;
B) MOILIHOCTh MHOKECTBA;
r) teopema Kantopa;
n) teopema Kantopa — bepHiuTelina;
€) CUETHbIE MHO>KECTBA: PUMEPHI U CBOMCTBA CYETHBIX MHOKECTB;
) HECUETHOCTh MHOKE€CTBA BEIIECTBEHHBIX YHCEIL.
2. Metpudeckue mpoCcTpaHCTBA:
a) METPUYECKHE MPOCTPAHCTBA: OMPEIEIICHUS U IPUMEPBI;
0) 1map, OKPECTHOCTh, OTKPHITHIE U 3aMKHYThIE MHOKECTBA B METPUUECKOM
MIPOCTPAHCTBE;
B) OTHOIIICHUE «TOYKA-MHOKECTBO» B METPUUECKOM MPOCTPAHCTBE;
I') HENPEepPhIBHOCTh OTOOPAXKEHUSI MEKIY METPUUECKUMHU MPOCTPAHCTBAMU;
1) CXOJIUMOCTh B METPUYECKOM MPOCTPAHCTBE.
3. Tonosornueckue NpoCTPaHCTBA!
a) oMpeesieHUe U MPUMEPhI TOMOJIOTHYECKUX MTPOCTPAHCTB;
0) CBOICTBA OTKPBITHIX M 3aMKHYThIX MHOXECTB B TII;
B) 0Oaza u nmpenodaza TII; 6a3a B Touke;
r) TepBas U BTOpasi akCHOMbI CYETHOCTH;
1) BCIOAY IUIOTHBIE U HUT/IE HE TUIOTHBIE MHOYKECTBA;
€) cemapabenbHbIC TPOCTPAHCTBA;
) TOANPOCTPAHCTBA U IPOU3BEICHUE TOMOJOTHUECKUX TPOCTPAHCTB
4. HenpepbIBHbIE OTOOPAKEHUS:
a) HempepbIBHbIE OTOOPaKEHUS: ONPEIEICHUE U MPOCTEHIINe CBOMCTRA;
0) HEnmpepHIBHOCTH B TOUKE;
B) KPUTEpPUHU HEMPEPHIBHOCTH OTOOPAKEHUS;
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I') OTKPBITHIE U 3aMKHYTBIE OTOOPaKEHUS;

1) MOHEOMOP(PHU3MBI U SITUOMOP(PHU3IMBIL;

€) romMeoMop(u3MBbL: ONpeeTIeHNEe U CBOICTBA;

) roMeoMOp(HBIE TOMOJIOTUYECKUE MPOCTPAHCTBA.

[Tpenmet u metoxa nuddepeHIHaTbHON TE€OMETPHH.

Bektop-pynkuus ckanspHoro aprymenta. [IpenMer, HenmpepbIBHOCTD, TPOU3BOIHASL.

[TonsiTue kpuBoi. Jnem. kpusas. [lapameTpu3zanus KpUBOU.

Perynsipubie kpuBble. OOBIKHOBEHHAs TOUKA PETYIISIPHON KPUBOM.

. Kacarenbnas kpuBoii. Teopema 0 CyliecTBOBaHUM U €IMHCTBEHHOCTH KACATEJIBHOM.

10 VYpaBHeHMsI KacaTeIbHOW B BEKTOPHOW B BEKTOPHOM M KOOP.-i hopMax.

11.Conpukacaromascs MIOCKOCTb KPUBOW. YpaBHEHUs CONPUKACAIOLIEHCS MIOCKOCTH
JUIS Pa3iIMYHBIX CIIy4acB aHAIUTUYECKOTO 3a1aHus KPUBOM.

12.Hopwmaib kpuBoi. [ maBHast HOpMaib, OMHOPMAaIIb KPUBOW; UX YPABHEHHUS.

©oo~NO O

) -1
13.EctecTBeHHas mapaMeTpu3aius KpuBoi. Jlokasats, 4To ‘I’ (S)( =1.
14. KpI/IBI/ISHa KpuBOM. [loxasaTb, 4TO IIpM E€CTECTBEHHOM MapameTpu3alvu KpUBOU
\r ‘ Brlunciienre KpuBU3HbBI KPUBOW IIPOU3BOJIBHON €€ IIapaMeTpU3aliuu.

15.‘1T0 IpPEACTaBIsAET cOO0M KpUBasi, y KOTOPOH B Kaxaou Touke K, =07

16.EnquHuyHble BEKTOPHl KacaTelbHOW, TJIABHOW HOpPMand W OHMHOpMaIUd TpHU
€CTECTBEHHOM IapaMeTpU3alui KpUBOU.
17.AbcomoTHOE prquI/Ie KpuBoi. JIok5a3ars, 4YTO IIPpU €CTECTBEHHOU ITapaMeTpU3aLUs

)

KZ(s)

1

KpUBOH ‘ ‘

18.Kpyuenue kpuBoii. HaifTu Bce KpuBbIe, Y KOTOPBIX B KaXI0H TOYKE KpyueHUE PAaBHO
HyJII0. Beluncienne KpyueHust KpuBOU ITPU IMTPOU3BOJIBHON €€ IMapaMeETPHU3alIiH.

19.Dopmynsr @pene. CTpoeHNE KPUBOK B OKPECTHOCTH OOBIKHOBEHHOW TOUYKH.

20.OnemeHTapHasi TMOBEpXHOCTh. [lapamerpudueckuwe ypaBHEHHs DJIEMEHTapHOM
ITOBEPXHOCTH.

21.Perynspras moBepxHOCTh. OOBIKHOBEHHBIE TOUKH Ha PETYISPHON MTOBEPXHOCTH.

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

23.YpaBHEHHUs KacaTeIbHOM IIIOCKOCTHU JJISl pA3JIUYHBIX CIIy4aeB 3a/IaHUs TOBEPXHOCTH.
Hopmanu noBepxHOCTH.

24.TlepBasi ocHOBHas KBaApaTuyHas (opMa MOBEPXHOCTH. J[TmWHA ayrM KpUBOM Ha
ITIOBEPXHOCTH.

25.YT10J1 MEeXIy KpUBBIMH Ha TOBEPXHOCTH.

26.Kputepuii opTOroHaabHOCTH KOOPAMHATHOM CETU HA TOBEPXHOCTH.

27.Btopas ocHOBHas kBajipaTuyHasi (opMa MOBEPXHOCTH.

28.KpuBu3Ha KpUBOH, JeKallleld Ha TOBEPXHOCTH.

29.Teopema Menbe. ['eomeTpruecKkuii CMBICT HOPMAJIbHOM KPUBHU3HBI MMOBEPXHOCTU B
JAHHOM TOYKE, B JAHHOM HAIIPABJICHUU.

30.MnaukaTtpuca kpuBu3Hbl. Kitaccudukanys Touek noBEpXHOCTH.

31. Acumnt. HanpaBieHus. CoxpaHeHHbIE HAIIPaBICHUSI.

32.I'nmaBHbIe HarpaBieHus. [ TaBHbIE KPUBU3HBI.
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33.Borunicnenue TIaBHBIX KPUBU3H TOBEPXHOCTH B Cllydyae IMPOU3BOJBHON €€
napameTpU3anuu.

34.BHyTpeHHsAS TeoMeTpusi MOBepXHOCTU. ['‘eoje3nyeckass KpUBHU3HA KPHUBOW Ha
ITIOBEPXHOCTH.

7.1.4. Ilpumepnvie éapuanmol KOHMPOILHBIX PAOOM RO OUCUUNIUHE

Bapuant Ne 1
O0benuHeHue U rnepeceyeHue cemeiictsa MuoxkectB. @opmysl [le Moprana (J10ka3aTs).

Hurne He mnoTHbIE MHOKECTBA: ONPEEICHUE, TPUMEPHI U KPUTEPUIN HUTIE HE
MJIOTHOCTU MHOKECTBA (KpUTEPUH J10Ka3aTh).

Samaga Ne 1.

Bapuant Ne 2
1. MounocTts MHOXecTBa. Teopema Kantopa (1oka3ats).

2. Hurne He miIoTHBIE MHOXKECTBA: OMpPEIETICHUE, PUMEPHI U KPUTEPUN HUTE HE
IUIOTHOCTH MHO>KECTBA (KpUTEPUH J10Ka3aTh).

3. 3amaya Ne 2

Bapuant Ne 3
1. Onpenenenue cyeTHOr0 MHOKeCTBa. Jloka3aTh CUETHOCTh OOBEAMHEHUS! CYETHOTO
CEMENCTBA CYETHBIX MHOYKECTB.

2. Kommo3uiiys HempephIBHBIX 0TOOpaKeHUI eCTh HepepbhIBHOE 0ToOpakeHue. JlaTeh
ONPENIEIICHUE BCEX BXOSIINX B JAHHOE YTBEPKICHUE TEPMUHOB U JOKA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHUE.

3. 3amaua Ne 3.

Bapuant Ne 4
1. Onpenenenue cyeTHOrO MHOKeCTBA. Jloka3aTh CYETHOCTH I€KapTOBA MPOU3BECHUS
JIBYX CUETHBIX MHOXKECTB.

2. Jlnst Toro yToOBI 0OTOOpaXKeHUe, TEUCTBYIOIIEE MEKTY TOIOJIOTHIECKUMU
MIPOCTPAHCTBAMHU OBLIO HEMPEPHIBHBIM HEOOXOUMO H IOCTATOYHO, YTOOBI OHO OBLIIO
HETIPEPBIBHO B KaXKI0M ToUKe. J[aTh onpeneneHrne BcexX BXOIANIUX B TAaHHOE
YTBEPKJICHUE TEPMUHOB M JIOKAa3aTh WM OMPOBEPTHYTH 3TO YTBEPIKICHUE.

3. 3amaua Ne 4.

Bapuanr Ne §
1. OmnpeneneHne CUETHOTO MHOKECTBA. J[0Kka3aTh CUETHOCTh MHOKECTBA PAIlMOHATBHBIX
qyuces.

2. Kputepuu HenpepbIBHOCTH OTOOpaKeHUs (J10Ka3aTh).
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3amaua Ne 5.

Bapuant Ne 6
Jloka3zaTh HecueTHOCTh oTpeska [0, 1].

OTKpBITHIE U 3aMKHYTBIE 0TOOpaxkeHus1. ['oMeomMophu3MBI.
3amaua Ne 6.

Bapuant Ne 7
MeTpudeckue IpoCcTpaHCTBa: ONPEEICHUE U PUMEPHI.

Bcskoe IMPOCTPAHCTBO, YAOBJICTBOPAIOIICC BTOpOﬁ AKCHOMC CUCTHOCTH
CGHapa6eJII>HO. I[aTB OIIPCACIICHUC BCCX BXOMAINUX B JAHHOC YTBCPKACHNC TCPMHUHOB
" JOKa3aThb UK OIIPOBCPIHYTH 3TO YTBCPIKIACHUC.

3amaya Ne 7.

Bapuant Ne 8
[ToanmpocTpaHCTBO METPUYECKOTO MTPOCTpaHCTBA. NHAyLIMpOBaHHAS METPUKA.
[Ipumepsr.

Bcesikoe cenapabenbHOE IPOCTPAHCTBO, YIOBIETBOPSIONIEE IEPBOM aKCHOME
CUYETHOCTH YIOBJIETBOPSIET M BTOPOI akCMOMe CYeTHOCTH. [laTh ompeneneHmne Bcex
BXOJIAIINX B JAHHOE YTBEPKJIEHNE TEPMUHOB M JOKA3aTh WX OMPOBEPTHYTH ITO
YTBEPKACHHE.

3amaua Ne §.

Bapuant Ne 9
Omnpenenenre OTKPHITHIX MHOXKECTB B METPUYECKOM MIPOCTPAHCTBE M MX CBOMCTBA
(cBoiicTBa MOKa3aTh).

Bceskoe nmpocTpaHCTBO, yAOBIETBOPSIOIIEE BTOPO aKCHOME CUETHOCTH
cernapabenpHo. J[aTh onpeneneHne BceX BXOIAIMINUX B JAHHOE YTBEPKIACHUE TCPMUHOB
U JI0Ka3aTh UK OMPOBEPTHYTH 3TO YTBEPXKACHHUE.

3amaua Ne 9.

Bapuant Ne 10
OmnpeneneHre 3aMKHYTBIX MHOXKECTB B METPHUECKOM MTPOCTPAHCTBE U X CBOMCTBA
(cBOMCTBa 10KA3aTh).

['omeoMopdu3Mbl: onpeneneHus, cBocTBa U npuMmepbl. CBOMCTBA AOKA3aTh.
3amaua Ne 10.

Bapuant Ne 11
HenpepriBHbIE 0TOOpaKEHHSI MEXKAY METPUUECKUMHU MPOCTPAHCTBAMHU.
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Axkcuomsl otaenumoctu T, T, u T,. Onpeznenenue, B3auMOCBS3b U IPUMEPBI,

nokasbiBarorue, 9uto Ty FOT, u T, 10 T,.

3amaya Ne 11.

Bapuant Ne 12
CXoaMMOCTh B METPUYECKOM IIpocTpaHcTBe. [Iprumepsl.

FOMCOMOp(i)HIﬂe TOITIOJIOTHYCCKHUC ITPOCTPAHCTBA: OIIPCACIICHHA, CBOMCTBA U
IMPUMCDPHI. CpoiicTBa JOKa3aThb. Tononoruueckue WHBAPUAHTEI.

3amaua Ne 12.

Bapuanr Ne 13
OmnpeneneHre U TpUMEPHI TONIOJIOTUYECKUX NPOCTPAaHCTB. CpaBHEHNE TOIOJIOTHH.

Besikoe peryisipHoe MPOCTPaHCTBO SABIAETCS XaycaophoBeIM. laTh onpeneneHne Beex
BXOJISIIIMX B JAHHOE YTBEP>KICHHE TEPMUHOB U JI0Ka3aTh WU OMPOBEPTHYTH 3TO
YTBEPKJICHHUE.

3amauga Neo 13.

Bapuant Ne 14
CBOICTBA OTKPBITHIX U 3aMKHYTBHIX MHOKECTB B TOTIOJIOTUYECKOM IMPOCTPAHCTBE.

HOpMaJIBHI)Ie TOIIOJIOTHYCCKHUC IIPOCTPAHCTBA. HOKaBaTB, 49TO BCAKOC MCTPHYCCKOC
IMPOCTPAHCTBO ABJLACTCA HOPMAJIbHBIM.

3amaua Ne 14.

Bapuant Ne 15
BrayTtpennss Touka, rpaHUYHas TOYKA, TOYKA IPUKOCHOBEHUS U MPEIEIbHAS TOUKA
MHOKECTBA B TONOJIOTUYECKOM IPOCTPAHCTBE.

[ToampocTpaHCTBO TOMOJIOTHYECKOTO MPOCTPAHCTBA. J[oka3aTk, UTO Cy)KeHHE BCAKOTO
HETPEPHIBHOTO OTOOPaKCHMS HA MOAIPOCTPAHCTBO SBJISETCS HEMPEPHIBHBIM
OTOOpaXKEHUEM.

3amaua Ne 15.

Bapuant Ne 16
MHO0KECTBO OTKPBITO B TONOJIOTHYECKOM MPOCTPAHCTBE TOTIA U TOJIBKO TOrAA, KOTAa
OHO COBITAJIAET CO CBOEM BHYTPEHHOCTHIO. JlaTh OMpeiesIeHue BCEX BXOAAIINX B
JAHHOE YTBEPKJICHUE TEPMUHOB U JIOKA3aTh 3TO YTBEPKICHHUE.

CdopmymupoBats Manyro u bonbiryro temmbl Ypeicona. JlaTh onpeaeneHus Bcex
BXOJIAIINX B 3TH (POPMYJIUPOBKH MOHIATUA U TEPMUHOB.

3amaua Ne 16.

Bapuanrt Ne 17
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MHOX€eCTBO 3aMKHYTO B TOIIOJIOTHYECKOM IIPOCTPAHCTBE TOT 1A U TOJIBKO TOT 1A, KOTAa
OHO COBHAAAET CO CBOMM 3aMbIKaHHEM. [[aTh OnpeneneHne BCceX BXOAAIMNX B JaHHOE
YTBEPKICHUE TEPMUHOB U JOKA3aTh 3TO YTBEPKICHHUE.

KomnakTable TOmonornyeckue npocTpancTsa. Kpurepnii KOMIIAKTHOCTH B TEPMUHAX
LEHTPUPOBAHHBIX CUCTEM (KPUTEPUH JOKa3aTh).

3amaua Ne 17.

Bapuant Ne 18
BHYTpeHHOCTh MHOKECTBA B TOMOJOTHYECKOM ITpOCTpaHcTBe. CBOMCTBA OIllepaluu
A a Int(A).

Bcskoe 3aMKHYTOC ITOAMHOKCCTBO KOMIIAKTHOI'O TOIIOJOTHYCCKOI'O ITPOCTPAHCTBA
ABJIICTCA KOMITAKTHBIM MHOXXCECTBOM. I[aTB OIIPCACIICHNA BCCX BXOIAIUX B JAHHOC
YTBCPKACHUC TTOHSITHUI 1 A0Ka3aTb 9TO YTBCPIKIACHHC.

3amaua Ne 18

Bapuant Ne 19
3aMbIKaHUE MHOKECTBA B TOIMOJIOTMYECKOM MpocTpaHcTBe. CBOMCTBA Onepalvu

Aa A.

Bcsikoe koMIIakTHOE MOJAMHOKECTBO Xayca0p(oBa TOMOJIOTHYECKOTO MPOCTPAHCTBA
ABJISIETCS] 3aMKHYTBIM MHOKECTBOM. JlaTh onpezenenus BceX BXOASAIMIMX B JAHHOE
YTBEPKJICHHUE MOHATUIN U J0Ka3aTh 3TO YTBEPKICHHE.

3amaua Ne 19.

Bapuant Ne 20
baza Tononoruyeckoro mpoctpanctsa. [Ipumepsl. Kputepuii 6a3bl (10ka3aTh).

O06pa3 KOMIAKTHOT'O MPOCTPAHCTBA MPU HEMPEPHIBHOM OTOOPAKEHUHU SBIISIETCS
KOMITAaKTHBIM MHOXECTBOM. J[aTh onpeneneHus BCeX BXOIAIINX B JTAHHOE
YTBEPKJICHUE MTOHATUHI U 10KAa3aTh 3TO YTBEPKICHHE.

3amaua Ne 20.

Bapuant Ne 21
[Ipen6asa Tononoruueckoro nmpoctpancTa. [Ipumeprl. baza B Touke u
(dyHIaMeHTalIbHAsI CUCTEMAa OKPECTHOCTEHN TOMOJIOTMYECKOr0 MPOCTPaHCTBA.
[Tpumepsr.

HenpepsiBHOE 0TOOpaXkeHHEe KOMIIAKTHOTO IPOCTPAHCTBA B Xayc10pPOBO
IPOCTPAHCTBO SIBJISETCS 3aMKHYTBIM OTOOpaXkeHueM. J{aTh onpeneneHus Bcex
BXOJSIIUX B JAHHOE YTBEPKICHUE OHATUN U TOKA3aTh 3TO YTBEPKICHUE.

3amaua Ne 21.

Bapuant Ne 22
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[lepBas u BTOpas akcuoma C4eTHOCTH. J[0Ka3aTh WM ONPOBEPTHYTH, YTO BCSAKOE
METPUYECKOE MPOCTPAHCTBO YAOBIETBOPSET NEPBOM AKCUOME CYETHOCTH.

[Ipou3BeneHne TOMOIOTMYECKUX MPOCTPAHCTB. [loka3aTk, 4TO OTOOpaXkeHUE
MPOEKTUPOBAHUS ABIISIETCS OTKPHITHIM OTOOPAKEHHUEM.

3amaua Ne 22.

Bapuant Ne 23
Ornpenenenue CBSI3HOrO MOJIMHOKECTBA TOMOJIOTMYECKOTr0 pocTpaHcTBa. Kpurepuit
CBSA3HOCTH MOJMHOKECTBA B TOMOJIOTHYECKOM MPOCTPAHCTBE.

Jlnst HenpepsiBHOCTH oToOpaskenns f : E ® X r Y HeoOXOAMMO M JOCTATOYHO

HCIIPCPBIBHOCTHU K&)K,I[Oﬁ N3 €T'0 KOMIIOHCHT. HaTb OIIPpCACIICHUA BCCX BXOIAIINNX B 9TO
YTBCPIKACHUC TIOHSITUN U A0Ka3aTb 3TO YTBCPIKACHHUC.

3amaua Ne 23.

Bapuant Ne 24
IlepBas u BTOpas akcuoma C4ETHOCTH. Jl0Ka3aTh WIM ONPOBEPTHYTh, UTO BCSIKOE
TOIIOJIOTUYECKOE IPOCTPAHCTBO, YIOBJIETBOPAIOLIEE BTOPOU aKCHOME CUETHOCTH
YIOBJIETBOPSET U NIEPBOM AKCUOME CYETHOCTH.

bruekTuBHOE HENMPEPBIBHOE OTOOPAKEHNE KOMITAKTHOIO MPOCTPAHCTBA HA
xayc10poBO MPOCTPAHCTBO ABIsIETCA roMeoMoppu3MoM. JlaTh onpeaesneHus Bcex
BXOJAILIMX B JAHHOE YTBEPKJICHUE MTOHATUHI U 0KA3aTh 3TO YTBEPKICHHE.

3amaua Ne 24.

Bapuant Ne 25
IlepBas u BTOpas akcuoma C4eTHOCTH. J[0Ka3aTh WIM ONPOBEPTHYTh, UTO BCSIKOE
TOIOJIOTUYECKOE IIPOCTPAHCTBO, YAOBIETBOPSIOLIEE IEPBOM AKCUOME CUETHOCTH
YAOBJIETBOPSET U BTOPOM aKCHOME CUETHOCTH.

[Tycts f : X ® R nenpepbiBHOE oToOpakeHue. Eciu X — KoMIakTHOE
IpOCTpaHCcTBO, TO f mocTHraeT cBoero MUHMMAaIbHOTO M MAKCHMAJILHOTO 3HAYCHUS

Ha X . I[aTB OMPCACIICHUA BCCX BXOAINX B IAHHOC YTBCPIKICHHUC MOHATHH U
A0Ka3aTb 9TO YTBCPIKACHUC.

3amaua Ne 25.

Bapuant Ne 26
Bcrony mioTHbIE MHOXKECTBA: ONpeeTIeHIEe, TPUMEPHI U KPUTEPUH BCIOY TIIOTHOCTH
MHOKECTBA (KpUTEpU JOKA3aTh).

CBsi3HBIC TOMOJOTUYECKHE MTPOCTpaHCTBA. KpuTepun CBI3HOCTH TOMOJOTHYECKOTO
IPOCTPAHCTBA.

3amaua Ne 26.

Bapuant Ne 27
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BHYTpeHHHH TOYKa, rpaHruYHasA TO4YKa, TOYKa IIPUKOCHOBCHUS U IIPCACIIbHAA TOYKA
MHOKCCTBA B TOIMOJIOTMYCCKOM ITPOCTPAHCTBE.

CBs3HBIC TOIOJIOTHYECKHUE IMpOCTPaHCTBA. I[OKa?)aTB CBA3HOCTDb OTPC3Ka [a, b]

3amaya Ne 27.

Bapuant Ne 28
J17i HenmpepBIBHOCTH OTOOPaKEeHUs, AEUCTBYIOLIETO MEXTy TOMOJIOTHIECKIUMHU
MIPOCTPAHCTBAMH HEOOXOIUMO H IOCTATOYHO, YTOOKBI MpooOpa3 J000To 3aMKHYTOTO
MHO3KECTBa JJIs1 TOr0 0TOOpakeHHs ObLT 3aMKHYT. J{aTh onpeaeneHus Bcex
BXOJISIINX B JAHHOE YTBEPKJICHUE TIOHATUH U I0KA3aTh 3TO yTBEPKICHHUE.

HGHpepBIBHBIﬁ 06p213 CBA3HOI'O TOIIOJOTHYCCKOI'O ITPOCTPAHCTBA ABJIACTCS CBA3HBIM
MHO>KCCTBOM. I[aTB OIpCACIICHMA BCCX BXOAIMNX B IAHHOC YTBCPIKIACHHC MOHATHH U
A0Ka3aThb 3TO YTBCPIKIACHHC.

3amaua Ne 28.

Bapuant Ne 29
MHO0X€ECTBO OTKPBITO B TOTIOJIOTUYECKOM MTPOCTPAHCTBE TOTJIAa U TOJIBKO TOT/a, KOT/1a
OHO COBIIAJIAET CO CBOEH BHYTPEHHOCTHIO. [laTh onpeseneHne Bcex BXOASIINX B
JTAHHOE YTBEPKJICHHE TEPMUHOB U J0Ka3aTh 3TO YTBEPKICHHE.

CBsi3HBIE TOMOJOTUYECKUE MTPOCTPAHCTBA. KpuTepruu CBA3HOCTH TOMOJIOTHYECKOTO
IIPOCTPAHCTBA.

3amaua Ne 29.

Bapuant Ne 30
KomnakTHble TOMOIOrnYecKne NpocTpaHcTBa. Kpurepnii KOMITAKTHOCTH B TEPMUHAX
LHEHTPUPOBAHHBIX CUCTEM (KpUTEPUH 10Ka3aTh).

ba3za tononorunueckoro npoctpanctra. [Ipumeps. Kputepuit 6a3bl (10ka3ath).
3amgaua Ne 30.

Bapuant Ne 31
HemnpepsiBHOE 0TOOpakeHHE KOMITAKTHOTO IPOCTPAHCTBA B Xayc10pPOBO
MIPOCTPAHCTBO SBJISETCS 3aMKHYTBHIM O0TOOpakeHueM. J[aTh onmpenenenus Bcex
BXOJSIINX B JAHHOE YTBEPKJICHUE MOHATUN U JJOKA3aTh 3TO YTBEPKICHHUE.

OTHoOIIEHNE «TOYKA-MHOKECTBOY» B TOIOJIOTHUECKOM IMpOCTPaHCTBC.

3amaua Ne 31.

Bapuant Ne 32
MHO0XECTBO 3aMKHYTO B TOIIOJIOTMYECKOM IPOCTPAHCTBE TOTAA U TOJIBKO TOTAA, KOTAa
OHO COBIIAJAET CO CBOMM 3aMbIKaHUEM. J[aTh onpeneneHne Bcex BXOJAIUX B TaHHOE
YTBEPKJICHUE TEPMUHOB U JI0KA3aTh 3TO YTBEPKICHHUE.
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Axkcuomsl otaenumoctu T, T, u T,. Onpenenenue, B3aMMOCBS3b U IPUMEDBI,

nokasbiBarorue, 9uto Ty FOT, u T, 10 T,.

3amaua Ne 32.

Bapuant Ne 33
HopmaibHble TOMOJOTHYECKHE MTPOCTPAaHCTBA. Jl0Ka3aTh, YTO BCSIKOE METPUUYECKOE
MIPOCTPAHCTBO SIBIISIETCS HOPMAJIbHBIM.

Onpez[eﬂeHI/Ie CBA3HOTI'O ITOAMHOXKCCTBA TOIIOJOTHYCCKOI'O ITPOCTPAHCTBA. KpI/ITepI/Iﬁ
CBA3SHOCTH IMOAMHOKCCTBA B TOIIOJIOTMYCCKOM ITPOCTPAHCTBC.

3amaua Ne 33.

Bapuant Ne 34
Bcsikoe koMmakTHOE MTOJAMHOXKECTBO Xayc10p(oBa TOMOJIOTHYECKOTO MPOCTPAHCTBA
SABJISIETCA 3aMKHYTBHIM MHOKECTBOM. JlaTh omnpeiesieHus BCeX BXOASIIUX B JaHHOE
YTBEPAKIECHUE MOHATHI U 10KA3aTh 3TO YTBEPKICHHUE.

Komrmo3uiys HenpephIBHBIX OTOOPAXKEHUI €CTh HENPEPBhIBHOE OTOOpakeHue. [laTh
ONpPENEICHUE BCEX BXOAAIIMX B JAHHOE YTBEPKACHUE TEPMUHOB U JOKA3aTh WU
ONPOBEPTHYTH 3TO YTBEPKICHHUE.

3amaua Ne 34.

Bapuant Ne 35
Bcesikoe peryiisipHoe MpOCTPaHCTBO SABJSETCS XaycaophoBeIM. JlaTh onpeneneHne Beex
BXOJIAIIMX B JAHHOE YTBEPKJICHNE TEPMUHOB U JI0KA3aTh WJIH ONPOBEPTHYTH 3TO
YTBEPKJICHHUE.

Ornpenenenue cyeTHOro MHOKeCTBa. JlokazaTh CYETHOCTh OObETUHEHUSI CUETHOTO
CEMENCTBA CYETHBIX MHOKECTB.

3amaua Ne 35.

Bapuant Ne 36
JlokazaTh HECUETHOCThH OTPE3KA .

[IpousBeneHre TONOIOTUYECKUX MPOCTPAHCTB. JloKa3aTk, 4TO OTOOpakeHHe
MPOEKTUPOBAHUS ABIISIETCS OTKPBITHIM OTOOPaKEHHUEM.

3amaua Ne 36.

Bapuant Ne 37
HenpepbiBHOE 0TOOpakeHHE KOMIAKTHOTO IPOCTPAHCTBA B Xayc10pPOBO
IPOCTPAHCTBO SIBJISETCS 3aMKHYTBIM OTOOpaXkeHueM. J{aTh onpeneneHust Bcex
BXO/SIIMX B JAHHOE YTBEPKJECHUE MOHATUI U JOKA3aTh 3TO YTBEPXKICHUE.

["'omeoMoppu3Mbl: onpeneneHus, CBoMcTBa U npumMepsl. CBOICTBA 10Ka3aTh.

3amaua Ne 37.
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Bapuant Ne 38
1. ChopmymnupoBats Manyro u bonbiryto semmbl Ypeicona. JlaTh onpeeneHus BcexX
BXOJISIIIIUAX B ATY (HOPMYIUPOBKY NOHATHI ¥ TEPMUHOB.

2. 3aMbIKaHME MHOYECTBA B TOTOJOTMYECKOM TpocTpancTBe. CBOICTBA omeparyn
Aa A.

3. 3amaua Ne 38.

Bapuant Ne 39
1. TloanmpocTpaHCTBO METPUYECKOTO MPOCTpaHCTBA. MHAYIMpOBaHHAS METPHUKA.
[Ipumepsr.

2. HenpepsiBHBIN 00pa3 CBI3HOTO TOMOJIOTUYECKOTO MPOCTPAHCTBA SIBISECTCS CBA3HBIM
MHOKECTBOM. /[aTh onpeneneHns BCceX BXOIAIMNX B TAHHOE YTBEPKIACHUE IMOHATUN U
J0Ka3aTh OTO YTBEPXKACHHUE.

3. 3amaya Ne 39.

Bapuant Ne 40
1. KoMmakTHbI€ TOMOJIOTUYECKHE MPOCTpaHcTBa. Kputepuii KOMITAKTHOCTH B TEPMUHAX
[EHTPUPOBAHHBIX CUCTEM (KPUTEPHIl I0Ka3aTh).

2. IlepBas u BTOpas akcuoMa c4eTHOCTU. Jloka3aTh UK ONMPOBEPTHYTH, UTO BCAKOE
METPUUYECKOE MPOCTPAHCTBO YAOBJIETBOPSIET NIEPBOM AKCMOME CYETHOCTH.

3. 3amauda Ne 40.

7.1.5. Ilpumepnvie 6onpocel K IK3ameHy nO OUCUUNIUHE

CnocoOsI 3a1anust Tiockoit kpuBoi. KacaTenbHas.
IIpocTpancTBenHnas kpusas. Penep ®pene.

Kpususna u xpyuenue kpuBoil. HatypanbHble ypaBHEHHUS.
I'mankas noBepxHoCTh. KacaTenpHas IIIOCKOCTh 1 HOPMAJIb.
[lepBas kBagparuuHas popma MOBEPXHOCTH U €€ POJIb.

Bropas kBaapatuynas ¢hopma nmoBepxHoctu. KpuBu3Ha JTMHUH HA TIOBEPXHOCTH.
[TonHas u cpeaHsst KpUBU3HBI TOBEPXHOCTH.

JepuBarimonnbie (HOPMYJITbI TOBEPXHOCTH.

CumBoubl Kpuctoddens u ux BeIYHCICHUE.

10 Metpuueckue npocrtpancTtsa. [Ipumepsr.

11.Tonmonornueckue npoctpancTra. [Ipumepsl.

12.HemnpepbiBHBIE OTOOPAKEHUSI U TOMEOMOP(PHU3MBI.
13.KomnakTHBIE TOMOJOTUYECKHE TPOCTPAHCTBRA.

14.CBsi3HbBIE TOMOJIOTMYECKUE MPOCTPAHCTBA.

15.'maakue mHOTOOOpa3us. [Ipumepsr.

16.KacarenbHoe IpOCTPaHCTBO IIaJAKOTO MHOT000pasus.
17.PumanoBbl MHOTOOOpa3us. [Ipumepsi.

18.TeH30pbl HAa pPUMAHOBOM MHOTOO0OpPA3uM U ONEpalliy HaJl HUMHU.
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19.KococummeTrpuueckrue TeH30pHI.

20.'eone3nueckue CBA3HOCTA HA PUMAaHOBOM MHOTO0OpPA3uH.

21.TTapanienbHblii IEPEeHOC BEKTOPHBIX MOJICH.

22 . TeH30p KpUBU3HBI.

23.luddhepennmanbabie GOPMBI.

24.BHelHee npou3BeeHue U BHeNTHee quddepeniiupoBanue Gopm.

25.UnaTerpan quddepenimanbHoi GOpMBI.

26.00mas ¢dopmyna Crokca u e€ uyactHble ciayyau (dopmynsl ['puna, Crtokca,
OcTtporpanckoro-I'aycca).

27.CTerneHb 0TOOpaKeHUS.

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

29.MHnekc ocoboit Touku BekTopHOTO 1mojsi. Teopema Ilyankape—benankcona.

7.1.6. Ilpumepnoie 3a0auu K IK3ameHy no OUCUUNIUHE

1. lokazate ¢popmysl [le Moprana.

2. JlokazaTb CYETHOCTh MHOXKECTBA PAL[MOHATBHBIX YHCEIL.

3. Jloka3aTb HECYETHOCTh MHOXKECTBA YUCEN EAMHUYHOTO OTPE3Ka.

4. Jloka3zaTb, 4YTO AaHHAs (PYHKLHUS SBISETCS METPUKOM.

5. Jloka3arb, 4TO JaHHOE CEMENWCTBO MOAMHOMXECTB JAaHHOTO MHOXECTBa 00paszyeT
TOIOJIOTHIO Ha 3TOM MHO>KECTBE.

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

7. Jloka3aTh, 4TO JAHHOE TOMOJOTUYECKOE MPOCTPAHCTBO SABISETCS KOMITAKTHBIM.

8. Jlokazarb, 4TO JAHHOE TOMOJOTUYECKOE MPOCTPAHCTBO SBISETCS CBSI3HBIM.

9

2
. Haiiti mpousBoanyro o t ot Bekrop-pyukuu T (t) = (t —1)i + ol j-3k (7,7.k -

2
JMHENHO HE3aBUCUMBIE, TTOCTOSIHHBIE BEKTOPHI)
10. KakoBo HE0OXOIUMOE M JOCTATOYHOE YCIOBUE, YTOOLI BekTop-(pyHkuus T (1) umena
MOCTOSTHHOE HaIpaBJICHUE
11. KakoBo HEOOXOIUMOE U JOCTATOYHOE YCIOBHE, YTOOBI B HEKOTOPOM MHTEpBAJIC
|7 (t)| = const
12.HaitfTu enuHUYHBIC BEKTOpPHI KacaTeJbHOM, I'JITABHOW HOpMaiM W OWHOpPMAald KPUBOMU
x =tsint, y=tcost, z=tI' B Hauaje KOOpUHAT:
2L L+, = L+,

1[3: \/§

I, +1,

2T &

F=

13. Hanucath ypaBHEHHUS KacaTelbHOW IUIOCKOCTH W HopMmanmd B Touke M (1, 3, 4)
x-1 y-3 z-4
3 =2 j
14, HaiiTi ri1aBHbIE HAIpaBiCHHS W TJaBHBIC KPHUBHM3HBI MPSMOrO TEIHKOMIA X =UCOSV,
y=usinv, z=av.

MMOBEPXHOCTH [GX +3y-2z-7=0,

15.HanucaTh ypaBHEHHE CONPUKACAIOIIENCS ITIOCKOCTH KPUBOM X =cos’t, y =sin’t,
z=c0s2t B e IPOM3BOJIBLHOM Touke (4(xcosz — ysint)—3z = cos2t).
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16.CocTaBuTh ypaBHEHHE KacaTeIbHOM IJIOCKOCTH K TOPY X = (1+5cosu)cosv,
. . o 3 4 T

y = (L+5cosu)sinv, z=5sinu B Touke M (u,v), 1J1s KOTOPOH cosu = o Cosv=c O<u V<,
(12x+9y +20z-140 =0).

17 . HaliTi 1o KaKuM yIJIOM IIEPECEKAIOTC KPUBBIE U+V =0, U—V =0 Ha IPAMOM I'€JIUKOMIE
X=Ucosv, y=usinv, z=av.

18.Ha moBepxHocTH X =U”+V?, y=u’-v®, z=uv gaHa To4yka P(u =v =1). BBIYUCIIHUTE
IJIaBHbIE KPUBU3HbI IOBEPXHOCTH B TOUKE P .

1
k1=—,k2=0J.
(u 2\/5 H

7.2. MeToauyecKkne MaTepHaJIbl, ONpeaesONlde MPOUEAYPY OINEeHMBAHUS 3HAHUIA,
YMEHHUI, HABBIKOB U (MJIM) ONbITA [JAEATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TANbI
¢dopmMupoBaHusi KOMIETCHIIMH.

OOmuit pe3ynbTaT BBIBOJUTCS KaK MHTErpasibHas OLIEHKA, CKJIAJbIBAIOIIAs W3 TEKYILEro
KOHTpOJIs - 50% u mpoMexkyTouHOoro KoHTpoiis — 50 %.

Texyuuit KOHTPOJIb O JUCIUILIMHE BKIIIOYAET:

- mocenieHue 3auaTuii - 10 6aynios,

- y4acTHE HA MPAKTHYECKUX 3aHATHAX -30 Oasuios,

- BBITIOJIHEHHE JIa0OpaTOPHBIX 3aaHuil — 30 6aIoB,

- BBITIOJIHEHHE JIOMAIIIHUX (2yAUTOPHBIX) KOHTPOJBHBIX padboT - 300aI1s10B.
IIpoMeXyTOUHBIN KOHTPOJIb IO AUCUUILINHE BKIIOYAECT:

- yCTHBIN omnpoc -50 0anos,

- MUCbMEHHAasi KOHTpOJIbHas padoTa -50 6aios,

8. IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON y4eOHOH JIUTEPATyPbl, HEOOXOAUMOM sl
O0CBOEHMS JUCIHUILIUHBI.

Ocnoenasn

1) Beenenue B TOmoJsioruio : [y4eO. mocoOue uisi By30B mo crerl. "MaremaTtuka" /
I0.I".bopucosny, H.M.baususkos, f.A.M3pannesuu, T.H.®omenko]. - M. : Beic.
mkona, 1980. - 295 c. : un. ; 22 cm. - bubnuorp.: ¢. 283-287. - Yka3. UM€EH., IPEJIM.: C.
288-292 . - 0-75.

2) Mumenko, Anekcanap Cepreesuu. Kypc auddepeHuaabHOR TeoOMeTpud Hu
TOTIONIOTUY : [AJIT MeX.-MaT. crerl. YH-ToB| / Mumienko, Anekcanap Cepreesud, A. T.
®omeHkKo. - M. : @akropuain-tipecc, 2000, 1980 (U3g-Bo MI'Y). - 432 ¢. : ui. ; 22 cMm.
- 1-30.

3) Iloropenos, Anekceii BacunbeBuu. [uddepenimanbias reoMeTpust © [yaeOHHUK Is
CTYJICHTOB MaTeM. CIell. YH-TOB U Tiefl. uH-TOB | / [loropenos, Anekceit BacunbeBuu. -
N3x. 6-e, crepeotun. - M. : Hayka, 1974, 1969. - 176 c. ; 19 cm. + ¢ uepr. - 0-28.

4) Coopuuk 3a1a4 o auddepenimanpaoit reometpun: [1o crerr. "Maremaruka" / mof pe.
A.C.®enenko;[M1.B.benbko. B.M.Benepuuxos, B.T.BogneeB u ap.]. - 2-e wusm.,
nepepad. - M. : Hayka, 1979. - 272 c¢. : un. ; 21 cMm. - [Ipeam. ykas.: ¢.266-272. - 0-65.
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5)

Mandpeno II. 1o Kapmo uddepennmanbuas reoMeTpusi KpUBBIX U MOBEPXHOCTEH
[DnexTponnslii pecypc]/ Maudpeno I1. 1o Kapmo— DnekTpoH. TeKCTOBbIE JaHHBIC.—
MockBa, WMxeBck: PerymsipHas u XaoTtudeckas AWHAMUKa, MKEBCKUHU WHCTUTYT
KOMIBIOTEPHBIX ~ HccrnenoBanmii, 2013.— 608 c— Pexum  nocryna:
http://www.iprbookshop.ru/28887.html.— DBC «IPRbooks» (25.05.2018)

ﬂonwmum €J/ibHaA

6)

7)

8)

9)

Hy6poBuH, bopuc AnatonbeBrd. CoBpeMeHHasi TeOMETpUs : MEeTOIbl U IPUIIOKESHHUS.
T. 1 : 'eoMeTpus MOBEpPXHOCTEH, rpynn npeodpazoBanuii u nojeit / lyoposun, bopuc
AmnaronbeBud ; C.I1.HoBukoB, A.T.®omenko. - 5-¢ uzf., ucop. - M. : Dauropuan
YPCC: Jobpocser, 2001. - 334 ¢. - ISBN 5-8360-0160-X : 0-0.

Hy6poBuH, boprc AnatonbeBrd. CoBpeMeHHasi TeOMETPUs : MeTObl U IPUIIOKEHHUS.
T. 2 : T'eomeTrpust u Tomnosorus MHorooopasuii / JIyopoBuH, bopuc AHaronbeBuY ;
C.I1.HoBukoB, A.T.®oMeHKO . - 5-¢ u3a., uctp. - M. : Daqutopuan YPCC: Jobpocser,
2001. - 293 c. - ISBN 5-8360-0161-8 : 0-0.

Hy6poBuH, boprc AnatosnbeBrd. CoBpeMeHHasi TeOMETpUs : MeTObl U IPUIIOKEHHUS.
T. 3 : Teopus romonoruii / Jlyoposun, bopuc AnaronseBuuy ; C.I1.HoBuxos,
A.T.®omenko. - U3x. 2-e, uctp. - M. : Oauropuan YPCC: Jo6pocser, 2001. - 286 c. -
ISBN 5-8360-0162-6 : 0-0.

Urnatoukuna JI.A. Tononorus st 6akanaBpoB MaTeMaTUKU [DIIEKTPOHHBIN pecypc]:
yueOHoe mocobue/ UrnatoukmHa JI.LA.— DIeKTpoOH. TEKCTOBbIE JdaHHbIe.— M.:
[Tpomerei, 2016.— 88 C— Pexxum JOoCTyma:

http://www.iprbookshop.ru/58207.html.— DBC «IPRbooks» (25.05.2018)

9. Ilepeyenb pecypcoB UH(GOPMALMOHHO-TEJIEKOMMYHUKAMOHHON ceTn «HTEepHETY,
HEOOXOIMMBIX /IJIf1 OCBOEHUS U CIIUIJINHBI.

Ne

DJIEKTPOHHBIH
aapec

Ha3zBanmne Copepxanne

1.

Math.ru www.math.ru CaliT nocBsIEH MaTeMaTHKe (M MaTeMaThkaM. DTOT CaT —
JUIsL IIKOJBHUKOB, CTYICHTOB, YUYHTeNeWd W JJIs BCEX, KTO
MHTEpeCyeTCsl MaTeMaThKoil. Tex, Koro HHTepecyeT 30Ha pocta
COBPEMEHHOI HAyKH MaTeMaTHKa.

Exponenta.ru www.exponenta.ru | Crygenram:

- 3alyCTUTh YCTAHOBJIIEHHBIM y Bac Mmaremarudeckuid maker,
BBIOpATh B CIIUCKE MPUMEPOB, PEIICHHBIX B CPElIe dTOTO TaKeTa,
MNOAXOASIINM U PEIIUTh CBOIO 33/1a4y 110 aHAJIOTUH;

IIpenogaBaTessim:

- HCTIOJIb30BaTh MAaTEMaTHYECKUE TAKETHI I MOAAEPKKU
Kypca JeKIHi.

Bcem 3AUHTCPECOBAHHDLIM I10JIL30BaTEC/JIAM:

1. — MOXHO O3HaKOMHTHCS C NPHUMEpPAMH TPUMEHEHUS
MaTeMaTHYECKUX MTaKeTOB B 00pa30BaTEeILHOM MPOIIECCE.

2. — HaWTH JAEMO-BEpCHH HOMYJSIPHBIX MaTeMaTH4ecKuy
MAKETOB, AJIEKTPOHHbIE KHUTH M CBOOOJHO PAaCIpPOCTPaHSIEMBIG
POrpaMMBlL.

Maremartunka www.mathematics. | y4eOHbIli MaTepran Mo pa3IMivHbIM pa3/ielaM MaTeMAaTHKH —
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ru anreOpa, IIAHUMETPHUS, CTEPEOMETpHUs, PYHKIUHU, rpadUKA U
JIpyrue.
4, Poccuiickoe www.edu.ru (enepanbHbI 00pa30BaTEIbHBIN NOPTAT: YUPEKACHHS,
o0Opa3oBaHue. nporpaMmel, ctagaaptel, BY3s1, Tectel EI'O.

5. | DnexTpoHHEIE http://elib.dgu.ru,
KaTaJloru http://edu.icc.dgu.r
Hayunoit u
ouonuoreku AI'Y

6. | OOmEepoccHiicKuin www.mathnet.ru | IToprai, mpeaoCTaBIsAET Pa3IHUHBIE BO3MOKHOCTH B TIOUCKE
MAaTEeMaTHYECKHUU uHopMau o MaTeMaTHdeckoi xu3nu B Poccun [opran
noprai (Math- COJICPIKUT pa3/Ielibl: XKypHAIIbI, BUJCOTEKa, ONOINOTEKA,
Net.Ru) TIePCOHAIINN, OPTaHU3AINN, KOH(MEPCHITHH.

10. MeToauyeckue ykazaHus AJisl 00y4aroIHUXCS 10 OCBOECHUIO THCIUIIIHHBI.

VYyebnas nporpamma 1o audpepeHuaibHON reOMETPUH U TONOJIOTHH pacipeiesieHa
Mo TeMaM M [0 YacaM Ha JIeKIHH, MPaKTUYECKUE 3aHATHUS; MPEIyCMOTpPEHA TaKxKe
camocTosiTenbHas yueOHast pabota cryneHnToB. [lo kaxmoil TeMe mpemnoiaBaTeib yKa3bplBaeT
CTYJIGHTaM HEOOXOAUMYIO JIUTepaTypy (y4eOHHKHU, yuyeOHbIE MOCcOoOMs, COOPHHUKHU 3a/ad U
YIpaXHEHUI ), @ TAKXKE COOTBETCTBYIOIIME TeMaM Maparpadsl 1 HOMEpa YIpaKHEHUH 1 3a/1a4.

CamocTosTenbHass padoTa CTYAEHTOB CKJIaJbIBacTCs M3 pabOThl HAJl JEKUUSMH, C
yuyeOHUKaMU, PEeIICHUs] PEKOMEHIYEMbIX 3a/1a4, IOJATOTOBKH K 3alllUTe Ja0OPaTOpHBIX padoT,
a TaKKe M3 MOJArOTOBKM K KOHTPOJBHBIM paboTaMm, KOJUIOKBUyMaM M CJaye 3a4eTOB U
HK3aMEHOB.

[Tpu pabote ¢ nekusAMHU U yueOHUKaMU 0c000€ BHUMaHUE CIEAYET yEIUTh U3yUYEHUIO
OCHOBHBIX TMOHSTHUH W ONpEAENEHUH 10 JaHHOMY pa3jielly, a TakkKe OCOOCHHOCTAM
MPUMEHEHHBIX METOJI0OB M TEXHOJOTHH [I0Ka3aTeIhCTBa TEOpEeM. PerieHne A0CTaTOYHOTO
KOJMYECTBa 3a7ad 10 JaHHOW TeMe IIOMOXKET TBOPYECKOMY OBJAJCHUIO METOJaMU
J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEP KICHUH.

[Tocne m3ydeHuss KaXAOW TEMBI PEKOMEHIYETCS CaMOCTOSITENIbHO BOCIIPOU3BECTH
OCHOBHBIC oOTpefeneHus, GOopMyIMPOBKH U JI0Ka3aTenbcTBa TeopeM. Jljis camonpoBepKu
PEKOMEHIyeTCsl TaK)KE MCIIOJIb30BaTh KOHTPOJbHBIE BOIPOCHI, MPUBOJUMBIE B YYEOHHMKaX
MOCJIE KAXJ0M TEMBI.

OcHoBHasl 11eJ1b MPAKTUUYECKUX 3aHATHI — MOATOTOBKA CTYJAEHTOB K CAMOCTOSITENIbHOM
paboTe HaJ TEOPETUUECKUM MaTepUajIoM U K PELIEHUIO 3a1a4 U yIIPaKHEHUH.

HucrtunnH «duddepenimanbHas TeoMeTPHs U TOTIOJIOTHSD SIBIISIIOTCS OCHOBHOM 02301
BCEX CIENUANBHBIX JUCHIUIUIMH, HW3y4aeMbIX Oyaymumu OakamaBpamu. Crernuduka
JTUCITUTUIMHS COCTOUT B TOM, YTO PACCMOTPEHHE TEOPETUYSCKHX BOMPOCOB 3/IeCh TECHO
CBSI3aHO C PEIICHUEM MPAKTUYCCKUX 3a/ad.

Ha nexuusix ocoOeHHO 60IbIII0e 3HAaUCHNE UMEET Pealli3alns CIACAYIONINX 3aa4:

1) riry0oKO€ OCMBICITMBAHUE PsiJia TOHATHH U TIOJIOKCHHM, BBEACHHBIX

B TEOPETHUYECKOM KypCe;

2) pacKphITHE MPUKIIATHOTO 3HAYEHUS TCOPETHUECKUX CBEJICHUI;

3) pa3BuUTHE TBOPUYECKOTO MOIX0/1a K PEIICHUIO MPAKTHUYECKUX U HEKOTOPBIX TEOPETUUCCKUX
BOIIPOCOB;

4) 3akperuieHWe TMOJYYEHHBIX 3HAHWM IyTEM MHOTOKPAaTHOTO MPaKTUYECKOTO
WCITOJTH30BAHUS;

5) mpuoOpeTeHne MPOYHBIX HABBIKOB TUTIOBBIX PACUETOB;
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6) pacmupeHue Kpyrosopa, mpuoOpeTeHUe MOJIE3HbIX CBEJACHUHN, KAaCAIONTUXCSI TEXHUIECKUX
JTAHHBIX PEATBHBIX OOBEKTOB U KOHKPETHBIX YCIIOBUMA UX IKCILTyaTaIlHH.

Hapsany ¢ nepeducieHHbIMH BhIIIE 00pa30BaTEIbHBIMU LICJSIMU, 3aHSATUS MPECICAYIOT U
BAXKHBIC 11€JIM BOCHUTATEIBHOTO XapakTepa, a

UMEHHO:

a) BOCIIMTAHHE HACTOMYMBOCTH B JIOCTUKEHUU KOHEUHOU 1L1ETIH;

0) BOCIIUTAaHUE JUCHUIUIMHBI yMa, aKKYpPaTHOCTH, JOOPOCOBECTHOTO

OTHOLIEHUS K paboTe;

B) BOCIIUTAHUE KPUTHUUYECKOTO OTHOIIEHUS K CBOEH JCSTEIbHOCTH,

YMEHUS aHAIU3UPOBATh CBOIO pabOTY, UCKATh ONTUMAJIbHBIN IMyTh PEIICHHUS,

HaXOJUTh CBOU OIIMOKU U YCTPAHAThH HX.

MeTOI[l/I‘leCKI/Ie PEKOMEHIAIIUN

JIns MOATOTOBKM K MPAKTUUECKUM 3aHSATUSIM HYXKHO H3YYUTh CIICAYIOIINE
JTUTEpPaTypHbIC UCTOUYHUKHU:

1. /yoposun b. A., Hosukos C. 11., @omenxo A. T. CoBpeMeHHasi reoMeTpusi: MeTobl U
npunoxenus. M.: Hayka, 1986.

2. bopucosuu IO. I'., brusnsaxos H. M., Uzpaunesuu A. A., @omenxo T. H. BBenenue B
tonojoruro. M.: Beicias mxkoia, 1980.

3. Muwenxo A. C., @omenxo A. T. Kpatkuii kypc auddepeHnaabHoi reoMeTpun 1
tonojoruu. M.: ®USMATIINUT, 2004.

Pemarp 3amaun v ynpaxxHeHUs] U3 3aa4HUKOB
1. Muwenko A. C., Conosves FO. I1., @omenko A. T. COoOpHUK 3a7a4 MO
g epennnansHoi reoMerpun u Tonosnoruu. M.: DUSMATIINT, 2004,

JIJ1s TPOBEPKH OCTATOYHBIX 3HAHWH MCIOJIb30BaTh TECThI W BOIPOCAMH JJISI CAMOIPOBEPKH
JIJIss TOATOTOBKHM K DK3aMEHY: MOBTOPHUTH JICKIIMOHHBIA MaTepHall, MpOaHaIN3UPOBATh
CIIMCOK PEKOMEHIOBAaHHOW JINTEPATYpPhl, PEIIUTh CAMOCTOSTCIIBHO 3aJaud M MPUMEPhI U3
yaeOHoro nocoousi Muwenrxo A. C., Conosves O. I, @omenko A. T. COOpHUK 3a7a4d 1O
muddepenimanbHol reomeTpun u Tonosioruu. M.: ®USMATIINUT, 2004.

11. Ilepeyenr MHPOPMALMOHHBIX TEXHOJIOTMi, HCHOJb3yeMbIX NPH OCYHIECTBJICHUHU
o0pa3oBaTeJIbHOI0 Ipouecca MO AUCHUIVIMHE, BKJIKYas IepeYyeHb INPOrpaMMHOIO
o0ecnieyeHnst 1 ”HPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBiieHnn 00pa3oBaTENLHOIO Npolecca no AuddepeHnaIbHO reoMeTpun
Y TOIOJIOTUHA PEKOMEHIYIOTCSI KOMIIBIOTEPHBIE TEXHOJOTUH, OCHOBAaHHBIE HA ONEPALIMOHHBIX
cucremax Windows, Ubuntu, Linux, npukinagueie mnporpammbl Mathcad, Matlab,
Mathematica, a Taxxe caiiThl 00pa30BaTEIbHBIX YUPEKICHUH U KYPHATIOB, HHOOPMAITHOHHO-
CIIPABOYHBIE CUCTEMBI, AJIEKTPOHHBIE YYEOHUKH.
IIpu npoBeneHUn 3aHATUN PEKOMEHIYETCS UCIIOIb30BATh KOMIIBIOTEPHI, MYJIbTUMEIUNHBIC
IIPOEKTOPBI, NHTEPAKTUBHBIE JKPAHBI.

12. Onucanue MaTepUAJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM IJIs1 OCYILIECTBJICHUS
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00pa30BaTeJIbHOTO MpoLecca Mo TUCIHUTLINHE.

VYHuBepcuter o0aaaaeT 10CTaTOYHOM 0a30i ayAUTOPUI JJI TPOBEACHHS BCEX BUIOB
3aHSTUN, IPEYCMOTPEHHBIX 00pa30BaTEIbHON MPOTPaMMON JUCIUTIMHBI MaTEeMaTHYECKUIM
ananu3. Kpome toro, Ha dakynbTeTe 4 KOMIBIOTEPHBIX KJlacca U 4 y4eOHBIX Kjiacca,
OCHAILIEHHBIX KOMIIBIOTEPAMU C COOTBETCTBYIOIIUM MIPOTPAMMHBIM 00€CIIEYeHUEM U
MYJIbTUMEINA-TIPOEKTOPAMH.

B ynuBepcurere umeeTcss HEOOXOAUMBIA KOMIUIEKT JTUIEH3MOHHOTO MPOTPaMMHOTO
oOecrieueHusl.
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