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VYuebOHas nporpamma cocrtaBieHa Ha ocHoBe OCBO 6-05-0533-06-2023, y4eGHBIX
mnaHoB BI'Y Ne 6-5.4 — 54/01 o1 15.05.2023, 1 Ne 6-5.4 — 54/11un. ot 31.05.2023.

COCTABUTEJIA:

Hmutpuii ®@enoposuy basblieB — 1MoueHT Kadeapbl MeOMETPHH, TOIMOJOTHH U
METOJIMKH TMPEIOJaBaHUsl MaTeMaTHUKHd MeXaHHKO-MaTeMaTHYeCKoro ¢Gakyibrera
benopycckoro rocy 1apcTBEHHOIO YHUBEPCUTETA, KAHIUAAT PU3UKO-MAaTEMAaTHYECKUX
HayK, IOLEHT;

Buranuit Bragumuposud banamenko — 1oueHT kadeapbl reOMETPHH, TOITOJIOTHN
U METOJIMKH IIPENONaBaHMs MaTeMaTHKU MEXaHHKO-MaTeMaTH4ecKoro (akyibrera
benopycckoro rocy 1apcTBEHHOIO0 YHUBEPCUTETA, KAaHAUAAT GU3HUKO-MaTeMaTHUECKIX
HayK, IOLIEHT;

I'ned6 Onerosnuy Kykpak — noueHT xadenpsl TeOMETPUH, TOMOJIOTHH U METOIUKH
IIPENoJaBaHKs MaTEMAaTUKH MEXaHUKO-MaTeMaTH4YecKoro (akyibTeTa bemopycckoro
roCyIapCTBEHHOIO YHUBEPCUTETA, KaHAUIAT PU3NKO-MaTeMaTHIEeCKUX HayK, TOIEHT;

Baapumup Jleonnaosud TuMoXxoBHY — TOLEHT Kadeapbl FT€OMETPUH, TOMIOJIIOTHH U
METOAMKH IIPENOJaBaHus MaTeMaTHUKH MeXaHHKO-MaTeMaTHYecKoro (akynbrera
benopycckoro rocy1apcTBeHHOIO YyHUBEpCUTETa, KAHAUIAT (PU3UKO-MaTeMaTHICCKUX
HayK, JIOLEHT;

PEIHEH3EHT:

Huxkonaii BacuabeBuu I'pub — 3aBenyromuii kabeapol MaTeMaTUKH U METOIUKH
IIpENoAaBaHusl MaTeMaTUKH (U3UKO-MaTeMaTHYeCcKoro (axkyjibTeTa YUpeKIeHUS
obpa3zoBaHus «benopycckuii rocy1apCTBEHHBIN MTeJarorHueCKUi YHUBEPCUTET UM. M.
Tanka», KaHIUIAT NeJarorHYecKuX HayK, JOIEHT;

PEKOMEHAOBAHA K YTBEPXKXJIEHUWIO:

Kadenpoit reomeTpun, TOMOJIOTUY U METOIUKH TPETIoIaBaHUsI MaTeMaTuKu bI'Y
(mpotoxous Ne 10 ot 31.05.2024);

Hayuno-metoguueckum Cosetom BI'Y
(mporoxon Ne 8 ot 31.05.2024)

U METOIWKU TIpCTIOJaBaHUA MaTEMAaTUKHU

3aBeayroluii kadepoi reoMeTpHH, TOMIOJIOTUH Vi
JO@’ J1.®. bazbuies



MMOSICHUTEJBbHAS 3AIIMCKA

VuebHas aucuuiiuHa «Juggepenyuancnas eeomempus u  mononocusy
SBJISIETCS OJHOH M3 OCHOBHBIX JUCLHMIUIMH, KOTOpBIE H3Yy4arOTCsA CTYJAECHTaMH-
MaTeMaTHKaM{ Ha BTOPOM roay oOydeHus B yHuBepcuteTe. IIOHATUS M OCHOBHBIE
(GaKTel  OTOM  MUCLUMIUIMHBI  UCIIONB3YIOTCA I[PM  H3YyYEeHMH psfa JAPYIUX
MaTeMaTUUYeCKUX IUCLMILIMH, B TEPBYIO O4epelb TakuX, Kak «/Juggepenyuanvhole
ypasHeHus, « QYHKYUOHANbHBLI AHATU3.

Ileau u 3axa4M yueOHOM AUCUUNIHHBI

['1aBHBIMU HeJdAMH YUeOHON AUCUUIUIUHEI «Juppepenyuanvran ceomempus u
MONoNo2uUsA » SIBISIFOTCS:

e OcBOeHME HOBBIX MaTeMaTHYECKUX MOHATHI: METPUUYECKOIrO IIPOCTPAHCTBA,
TOIIOJIOTMYECKOTO  INPOCTPAHCTBA, JIMHUM M IIOBEPXHOCTH B  EBKIUAOBOM
MPOCTPAHCTBE;

e [IproGpeTeHHe CTyJeHTaMU 3HaHUI B OCHOBaxX OOILEH TOIOJNOIMU U TEOPUH
JUHUM U TTOBEPXHOCTEH;

e OBlaseHde METOJAMU HCCIENOBaHUs, XapaKTepHbIMU [Jsd 0OILeH
TOIOJIOTUM U AU(DPepeHInanbHON FeOMETPUH;

e [IpuoOpeTeHre CTyA€HTaMM JAOCTaTOYHOrO O0beMa 3HAHMMU, HABBIKOB H
yMEHMM B obOnactd Au(QepeHLraIbHOd TI€OMETPUM M TOIOJOTMH IS HUX
UCII0JIE30BaHUS IIPH U3YUYEHUU JPYTUX MAaTEMATUYECKUX JUCLUIUIMH.

JIyis MOCTHOKEHMSI 3TUX IIeJIel peliatoTcs Clelyolue 3aJa4Hu:

e OnpeenstoTcsl TOHATHSI METPUYECKOT0 M TOIOJIOTMYECKOrO IMPOCTPAHCTB.
Mznararorcss OCHOBHBIE (DaKThl, OTHOCSIIMECS K TIE€OMETPUM TOIOJOIMYECKHUX
IPOCTPAHCTB, CBOWCTBA HENpPEPBIBHBIX OTOOpPa)KEHHMM, CBOMCTBA CBA3HBIX H
KOMIIAKTHBIX IIPOCTPAHCTB, aKCHOMBI CUETHOCTH U cenapadesbHOCTb;

e lI3y4aroTcst TMHUU U TOBEPXHOCTHU B TPEXMEPHOM €BKJIMI0BOM IIPOCTPAHCTBE,
ABIIAIOIIMECS  OCHOBHBIMH  OOBEKTaMM  MCCIEJOBAaHUS B KJIACCHUYECKOM
nuddepeHInaTbHON TF€OMETPUH.

B Havane u3y4yeHuUs NUCLUUIUIMHBI U3JIaratoTcsl OCHOBBI TEOPUU METPUYECKUX U
TOTIOJIOTMUECKHX TPOCTPaHCTB. [Ipu 3TOM 0c000e BHUMaHUE yIENSeTCsl CBOWCTBAM
HEMpPEPBIBHBIX OTOOpa)KeHMH, a TakXkKe TaKUM CBOMCTBAM TOIIOJOTMYECKHUX
MPOCTPAHCTB KaK CBA3HOCTh U KOMIIAKTHOCTb, IOCKOJIbKY BIIaIEHUE STUM MaTEpUaIOM
HeOOXOIUMO IS U3YUEHHUS psifia IPYTUX MaTeMaTHYEeCKUX JUCLIUILIKH.

Jlanee paccMaTpUBalOTCSl JIUHUU U ITOBEPXHOCTU B TPEXMEPHOM EBKIIMIOBOM
IpPOCTPaHCTBE. 37eCh H3JaraeTcs Kiaccudeckuil Mmarepuan auddepeHuranbHon
reometpun: pernep OpeHe, KpUBU3HA U KpyUEHUE JIMHUN, MOHATUS U (DAKTBI TEOPUU
TIOBEPXHOCTEH, CBSI3aHHBIE C TIEPBOM U BTOPOI KBaApaTUUHOU (hopMaMHu.

MecTo y4eOHOI AMCHUNIJIMHBI B CUCTEME IIOATOTOBKHU CIIELUAIUCTA C BBICIIIMM
o0pa3oBaHUEM.

YyebHas gucuuIimiuHa «Jughghepenyuancnas 2ceomempuss U MONOIO2UAY
OTHOCUTCS K MoAyaw «AJjreépa u reoMerpus» 2 KOMIIOHEHTa YUYPEKIEHUS
oOpa3oBaHusL.

M3ydyeHue MUCUHUIUIUHBL «/[ughdhepenyuanvnas ceomempus u monono2us» B
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TeUYEeHWE BCEro CpoKa OOYYEHHUS MPOXOAUT BO B3aUMOCBSI3H C JAUCLUIIIIMHAMMU:
«Aneebpa u meopus uucen», «Mamemamuueckuu ananuz», «/uggepenyuanvroie
YpaeHeHUus.

TpeGoBaHue K KOMNETEHHAM

OcBoenue y4eOHOUW AUCHMIUIMHBI «/[ugppepenyuanvrnas 2eomempus u
mononoaus» ~ AODKHO  obecrneyuTb  (GOpMUpOBaHHE  ciefyrolleld  0a3oBoii
npodeccuoHaIbHON KOMITETEHIIUU:

BIIK. Ctpouts 1 aHanu3upoBath AudhepeHnanbHble MOACIH.

B pe3ynbraTe ocBoeHUs yueOHON NUCUUIUIMHBI CTYASHT JOJIXKEH:

3HATh:

- TIOHSTHS METPUUECKOTO U TOMOJOTUYECKOr0 MPOCTPAHCTB;

- CBOMCTBA HEMIPEPHIBHBIX OTOOPaKEHUN METPUUECKUX U TOTIOJOTHUECKIX
IIPOCTPAHCTB, CBOMCTBA CBA3HBIX U KOMIIAKTHBIX IPOCTPAHCTB,

- MOHSATUS JIMHUA M TOBEPXHOCTM B TPEXMEPHOM EBKIUIOBOM
MIPOCTPAHCTBE U UX XapaKTEPUCTUKH;

yMeTh:

- HAaXOIUTh 3aMbIKaHWE, BHYTPEHHOCTh U TPaHUIly MHOXECTB B
METPHYECKUX M TOIMOJOTWYECKUX IPOCTPAHCTBAX, OMPENEATh, SBISCTCS JIU
IPOCTPAHCTBO CBSI3HBIM, KOMITAaKTHBIM, CeMapadebHbIM;

- BBIUUCISATH KPUBU3HY U KpYUeHUE TUHUH, UCII0JIB30BATh TOHSTHUS TePBOH
¥ BTOPOM KBaIpaTUUYHBIX (GOPM ISl KCCIIeJOBAHMS TIOBEPXHOCTH;

HMeTh HAaBbIK:

— NpPUMEHEeHUs] MeToJOB o0lei Tomosorud U auddepeHIaTbHOM
reOMETPHUH IPU PEIIEHUH TeOMEeTPUUYEeCKHIX 3a1ad.

CrpykTypa yuyeOHOH AUCHUNIUHBI

Hucuunnvua usydaercss B 3 u 4 cemectpax. Bcero Ha m3ydeHue ydyeOHOM
OUCUUTUINHBL «/{udhepenyuanvruan ceomempus u monoso2usy OTBEIACHO:

3 cemecTp:

- 171 OYHOM (POPMBI [TOJTyueHus BbIcIIero oopasoanusi: 108 yacos, B TOM 4uciie
72 ay IUTOPHBIX Yaca, U3 HUX: JIEKUUU — 36 4acoB, jabopaTopHsble 3aHATUs — 30 4acoB,
yhpaBisieMasl CaMOCTOsITeNIbHAs paboTa — 6 4acos.

TpymoeMKOCTh yueOHOU TUCHIHUIIITUHBI COCTABISET 3 3a4eTHBIX €IMHHUIIL.

®opma NpPOMEXXYTOUHOU aTTeCTallMU — DK3aMeH.

4 cemecTp:

- 17151 OYHOM (OpMBI MoJIyueHus Bbiciero oopazosanus: 102 daca, B TOM Uucie
52 ayIMTOPHBIX 4Yaca, U3 HUX: JIEKLUU — 26 4acoB, 1abopaTopHble 3aHATUS — 22 4acoB,
yhpaBisieMasl CaMOCTOsITeNIbHas padoTa — 4 4acos.

TpynoeMKoCcTh y4eOHOU JUCUUITIMHBI COCTABISIET 3 3a4E€THBIX €IMHHUII.

dopma NpoOMeKyTOYHOU aTTeCTALUU — 3a4ET.



COAEPKAHUME YYEBHOI'O MATEPHAJIA

Pazne.u 1. MeTpuquKue U TOIIOJIOTHYE€CKHE NIPOCTPAHCTBA U UX
reomMeTpus.

Tema 1.1. IlepBoHaya/sibHbIe cBeIeHUs] 0 METPUYECKHUX IPOCTPAHCTBAX.

OmnpeneneHue W OpUMepPbl  METPUYECKUX  IIPOCTPAHCTB. Tomosorus
METPUUYECKOro MPOCTPaHCTBA. [loANpOCTPaHCTBO METPUYECKOrO IPOCTPAHCTBA.
M3omeTpusi 1 ©30METPUIECKOE BIIOKEHUE.

Tema 1.2. IlepBoHaua/ibHbIe CBeIeHUS O TOMOJOIHYECKUX NPOCTPAHCTBAX.

Ornpenenenre U MNpPUMEPHI TOMOJOTMYECKUX IIPOCTPaHCTB. MeTpusyemble U
HEMeTpU3yeMble MPOCTPaHCTBA. 3aMKHyTble MHOXecTBa. IlommpocrpaHcTsa.
XaycnopdoBbl IIPOCTPAHCTBA. CxoauMocCTh IIOCJIe10BATENBHOCTEN B
TOTIOJIOTMUECKUX NPOCTPAHCTBAX.

Tema 1.3. I'eoMmeTpust TONOJIOrH4€CKOro MPOCTPAHCTBA.

3aMbIKaHHWEe, BHYTPEHHOCTb M TIpPaHHULA MHOXECTB B TOIOJOIMYECKUX
IPOCTPAHCTBAX.

Pa3zpnen 2. HenpepbiBHbIEe 0TOOpaxeHuUs.

Tema 2.1. OcHOBHbBIE CBOMCTBA HeNpepbIBHbIX 0TOOpasKeHU M.

[Toustue HenpepbiBHOrO oToOpaxeHus. [Ipumepsl. Kputepuu HenpepbIBHOCTH.
Onepanuu HaJ HenpepblBHBIMUA (PyHKUMAMU. CeKBEHLIMAIbHAsL HENIPEPBIBHOCTD.

Tema 2.2. 'omeomop¢pusmsbl.

[Toustre romeomopduzma. [Ipumepsl roMeoMOpPPHBIX MPOCTPAHCTB.

Pasznesn 3. CBA3HOCTH H KOMIIAKTHOCTD.

Tema 3.1. CBSA3HOCTb.

OnpeneneHue W IPUMEPBbl CBA3HBIX M HECBA3HBIX IIPOCTPAHCTB M MX
npocTeiue cBoicTBa. CBA3HOCTD U HENPepbIBHbIE 0TOOpakeHUsl. JIMHeHO CBsI3HbIE
npocTtpaHcTBa. CBA3HBIE KOMIIOHEHTHI.

Tema 3.2. KomnakTHOCTB.

OnpeneneHue M INpUMEPBl KOMIIAKTHBIX IPOCTPAHCTB U MX IPOCTEHIINE
cBoiicTBa. KoMnakTHOCTh U HEMpephIBHbIE OTOOPAKEHHUS.

Tema 3.3. IlosiHbIe U BNIOJIHE OTPaHUYeHHbIe MeTpUYecKHe MPOCTPAHCTBA.

OnpeneneHue U NpUMEPHI IMOJIHBIX METPUUYECKMX MNpocTpaHcTB. CBoMcTBa
[IOJIHBIX IIPOCTPAHCTB. BIIOJIHE OrpaHMYEHHBIE METPUYECKHE MPOCTPAHCTBA U UX
[IPOCTEHIIME CBOMCTBA.

Tema 3.4. KomnakTHble MeTpU3yeMble MPOCTPAHCTBA.

OCHOBHBIE KPUTEPUM KOMITAKTHOCTH METPU3YEMbIX IIPOCTPAHCTB.

Pa3zgen 4. ba3bl 4 Bcloay NJIOTHbIE MHOKECTBA B TONMOJIOrHYECKHX
NpoCTpaHCTBAX.
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Tema 4.1. AkcuoMbI C4ETHOCTH U cenapade/IbHOCTb.

[TonsTue 6a3bl U GyHAAMEHTATBHOU CHCTEMBI OKPECTHOCTEN TOMOJOTHYECKOTO
npocTpancTsa. IlepBas 1 BTopast akCUOMBI CUETHOCTU. BCIOAY IIOTHBIE MHOXECTBA B
TOIIOJIOTUUECKUX MIPOCTPAHCTBAX. CenapabenbHOCTb. CBs3b MEXIY
cernapadeIbHOCThIO U BTOPOM aKCMOMOM CUETHOCTHU.

Tema 4.2. MeToabl BBeIeHUsI TOMOJIOTUM.

MeTtonpl BBeIE€HUSI TONOJOTUM. [IpuMepsl, MIIIOCTPUPYIOLIKE CBS3b MEXIY
aKCHOMaMH CUETHOCTH U cenapadeabHOCThIO.

Paznen 5. Koncrpykuunu npousBegeHusi M pakTop-npocTpaHCTBa.

Tema 5.1. IlpouszBeaeHnsi TONOJOrHYECKUX NMPOCTPAHCTB.

[IpousBeneHUs] TOMOJOTMYECKUX MPOCTPAHCTB M MX NPOCTEUIINE CBONCTBA.
HenpepbsIBHOCTE 0TOOpa)keHUS B IPOU3BEICHUE.

Tema 5.2. @akTOop-npocTpaHCcTBA.

daxTop-npocTpaHcTBa U PpakTopHBIe 0TOOpakeHus. [[pumepsr.

Paznen 6. Junuu B E>

Tema 6.1. JIunuu u cnoco6bl ux 3aganus. KacarenbHasi K TUHHU.

[TapaMeTpu30BaHHbIE KpUBbIE B E° M BeKTOp-OYHKLMM ONHON NEpeMEHHOIL.
[Tonsitue nmuuuu. [Ipumepsl u criocoObl 3aaanus TMHUE. KacaTenbHas K JTUHUU.

Tema 6.2. Inuna ayru. Hatypanbnas napamerpu3aunus.

JmuHa nyru nuaud. HatypanbHas napamerpusanusi. KacatenbHasi K JUHUM KakK
HauboJiee TeCHO MpUJIerarollas K Hel mpsiMasl.

Tema 6.3. KpuBu3Ha JIUHUH.

KpuBuzna nuHuu U Qopmyna A e€ BbIYUCICHUsS. MexXaHUYeCKHUH CMBICIT
KPUBU3HEI. Y ClIOBUE OUPETYJIIPHOCTH U €r0 T€OMETPUUECKUN CMBICI.

Tema 6.4. Penep ®@pene.

Penep ®pene Ouperynspuoi nuHuu. KoopauHaTHble MpsIMble W IIOCKOCTH
penepa @pene. CBOMCTBA CONpUKACAIOLIEHCs IIIOCKOCTH.

Tema 6.5. ®opmyabl @pene. Kpyuenue.

®opmynsl Opene. Kpyyenue, ero MexaHu4ecKuil CMBICT U GhopMyJia sl ero
BbIYMCIIeHUsl. HaTypanbHble ypaBHEHUSI.

Pazgen 7. Ilosepxnoctu B E3

Tema 7.1. IloBepxHOCTH H c1OCOOBI MX 3aJaHUS.

Bextop-hyHKIMN ABYX NepeMeHHbIX. [I0BepXHOCTH M CrIOCOOBI X 3a/aHusl.
JIMHUY Ha TOBEPXHOCTH.

Tema 7.2. KacaTe/ibHasi IJIOCKOCTh U HOPMAaJib K MOBEPXHOCTH.

KacarenpHOe mNpOCTpaHCTBO M KacaTenbHasl IUIOCKOCTh K ITOBEPXHOCTH.
Hopwmanb K moBepxXHOCTH.

Tema 7.3. IlepBasi kBagpaTuuHasi gopmMa NoBepXHOCTH.
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IlepBass xBaipaTuuHas (opMa MOBEpXHOCTH. BbIYMCIeHHME AYyTH JIMHUM Ha
IIOBEPXHOCTH ¥ BEIMYMHBI yIila MeXIy JUHUAMU. [Inomane noBepxHoctu. Iloustue
00 U30METPUUHBIX TOBEPXHOCTSIX.

Tema 7.4. Bropas kBaapatuunass c¢opma noBepxHocTH. IJ1aBHBIE
KPHBH3HbI U TUIBI TOYEK HA MOBEPXHOCTH.

OpueHtanust  NOBepXHOCTH.  HopMmanbHasi ~ KpMBHM3HA  JIMHMM  HA
OPMEHTHUPOBAHHOM IMOBEPXHOCTM M BTOpas KBagpaTHuHas (opMa MOBEPXHOCTH.
['maBHBle KpUBM3HBI M TJIaBHBIE HAIlpaBIEHUs IOBEpXHOCTH. [losHast M cpeaHss
KpUBU3HA. TUIIBI TOUEK Ha TOBEPXHOCTH.



YYEBHO-METOJIUYECKASI KAPTA YYEFHOM JJUCIUATLIMHBI

Ounas (nHeBHas ) hopMa MOTyUYeHHUs BBICIIETO 00pa30BaHUs

Howmep paznena,

TEMBI

Hasganue pa3pena,
TEMBI

KosnuecTBo ay IMTOPHBIX 4acOB

Jlexumu
JlaboparopHsie
3aHATHUS
Cemunapckue
3aHATHUA
[IpaxTuueckue
3aHSATUS
KonunuectBo
yacoB YCP

Nuoe

~

dopMa KOHTPOJIS
3HAHUM

="

(98}
~

5

N
3

O

3 cemecm

Metpuyeckne H
TONOJIOTHYeCKHe
NpOCTPAHCTBA H
HX reoMeTpHus

1.1

[TepBoHayanibHbIE
CBEJICHUSI 0
METPUUYECKUX
IPOCTPAHCTBAX

Onpoc

1.2

ITepBoHaYaIbHBIC
CBE/ICHUS 0
TOITOJIOTUYECKUX
IPOCTPAHCTBAX

Onpoc

1.3

['eomerpust
TOIOJIOTUYECKOTO
IPOCTPAHCTBA.

OT4éT o
WHIUBUTY AJIbHBIM
3aJaHUSAM

HenpepsbiBHbIE
0oT00pakeHHsl

2.1

OcHOBHEBIE
CBOMCTBa
HENpPEPHIBHBIX
0TOOpaKEHUH.

Onpoc

22

["'omeoMophU3MBI.

Ornpoc

CBA3HOCTH U
KOMIIAKTHOCTH

14 12 2

3.1

CBSI3HOCTE.

Onpoc

32

KoMrmakTHOCTE

KonTponsHas
pabora

3.3

[losmHble U BHOJIHE
OrpaHUYEHHBIE
METpUUECKUe
IIPOCTPAHCTBA.

Onpoc

3.4.

KommnakTtHbie
METPU3YEMBIE
IPOCTPaAHCTBA.

Onpoc




ba3b! u Bcroay
MJIOTHbIE
MHO’KEeCTBa B
TONMOJIOTHYECKHUX
NPOCTPAHCTBAX

4.1

AKCUOMEI
CUETHOCTHU U
cernapadebHOCTb.

Onpoc

4.2

Metonl BBEIEHUS
TOTOJIOT UM

OTtyeT 1o
WH/IUBUYaIbHBIM
3a/IaHUSIM

Koncrpykuuu
Npou3BeieHUs H
daxTop-
NpOCTPAHCTBA.

5.1

[IpousBenenus
TOIOJIOTMYECKUX
IIPOCTPAHCTB.

Onpoc

3.2

daxrop-
IPOCTPAHCTBA.

Onpoc

Bceero 3a cemectp

30

4 cemecm

Jluunu B E3

10

6.1

JIuauu u crocoOwl
ux 3aJaHusl.
KacarenrHas K
JIMHUH.

2

Ornpoc

6.2

[nuna IyTH.
HarypanbHas
napaMeTpu3alus.

Onpoc

6.3

KpuBu3zHa JuHUM.

Onpoc

6.4

Penep ®pene

Onpoc

6.5

®opmynel  DpeHe.
Kpyuenue

OTuéT o
WUHUBUTY aJIbHBIM
3aJaHUsIM

IlosepxnoctH B E3

7.1

[ToBepxHOCTH 1
CII0CO0BI 170'¢
3a1aHusl

Onpoc

7.2

KacarenrHas
IJIOCKOCTh u
HOpMaJlb K
MOBEPXHOCTH.

Omnpoc

433

[TepBas
KBaJpaTUyHas

bopma
IOBEPXHOCTH.

Ompoc




7.4

Bropas
KBaJpaTU4Has
dopma
MIOBEPXHOCTH.
I'naBHBIC
KPUBU3HBI U THUIIBI
TOUEK Ha
IIOBEPXHOCTH.

KountposnbHas
pabota

Bcero 3a cemecTp

26

22

Bcero no y4eoHoii
AMCUMILIIHHE

62

52

10
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"Marematuka" / B. U. ITanpxenckui. - U3na. 2-e, ucnp. - Cankt-IletepOypr ; Mocksa
; KpacHogap : Jlans, 2024. - 236 c. - URL: https://e.lanbook.com/book/212126.

5. TlaBnos, E. A. JluddepenuunanbHas reoMeTpus B YIPaOKHEHUAX ¥ 3a1a4ax:
ydaeb6Hoe nocobue / E. A. IlaBnos, O. W. Pyauunkuit. - Usn. 2-e, crep. - CaHKT-
IletepOypr; MockBa; Kpacuomap: Jlams, 2022. - 74 c¢. - URL:
https://e.lanbook.com/book/195518.

Jlono/IHUTe/IbHASA JuTepaTypa

1. IloctnukoB M.M. Jlekuuun mno reomerpuu. Cemectp III. T'nagxue
MHOroo0pasusi: yuebHoe nocobue. — M., Hayka, 1987. — 478 c.

2. Jnddepennunansuas reomerpus. [log penakiueii A.C. @enenko: yueGHoe
rocobue. — Munck: BI'Y, 1982. — 255 c.

3. COopHMK 3a1a4 U ynpaxHeHUH no auddepeHunanbHoi reomerpun. o
penakuuenn A.C. @enenko: yuebHoe nocobue. — 2-e uznanue. M: Hayka, ['naBnas
pen. ¢puz.-mat. aut., 1979. — 272 c.

4. Tomnonorus. Ilox penakuueit A.C. @enenko: yuedbHoe nocobue. — MUHCK:
Briniimas mkosna, 1990, 318 c.

5. Panpino, f. B. DnemeHTs! 00111e# TOMOJIOTUH JIJIS1 CTY IEHTOB-aHATUTUKOB /
S1. B. Pageino, A. 41, Paneino, E. M. Pagsino. - I'ponno: I'pl'Y um. 5. Kynansr, 2015.
-295 c.

IlepeyeHb pekOMeHAyeMBIX CPeICTB AHATHOCTHKH H METOAHKA
(popMHUpOBaHUSI HTOTOBOI OTMETKH

Jl1s  OLEHKM COOTBETCTBUSI MAOCTHXKEHUH W YPOBHS 3HAHWU CTYHEHTOB
TpeOOBaHMAM  IIPOrpaMMbl  HCIONB3YeTCs  CIAEAYIOIUA  JUarHOCTHYECKHU
UHCTPYMEHTAPUIA:
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- KOHTpPOJIbHBIE pabOTHI;
— YCTHBIHN OIpOC;
- OTYeT 10 MHAWBUAYAJIbHBIM 3aJaHHUSIM.

[Ipy oOlLIEHUMBAHUM YCTHBIX OTBETOB YUMTBIBAIOTCS IIOJHOTA, TIayOuHa,
000CHOBaHHOCTh M TOYHOCTh H3JIOKEHUsI Marepuasa, CTElNeHb OCO3HAHHOCTH
U3y4YeHHOr0 Marepuana, MOATBEPkKACHUE TEOPEeTUYECKUX (AKTOB MpPUMEpPaAMH,
IrPaMOTHOCTb PEUH.

OrMeTKka 3a BBINOJHEHWE WHIMBUIYATbHBIX 3aJaHUW OTpa)kaeT CTeleHb
CaMOCTOSITeJIbHOCTA  BBIMIOJIHEHMSI  3a/laHusi, COOTBETCTBUE  TEOPETUUECKUM
MOJIOKEHUSIM, TBOPUYECKUM OAXO.

DopMO# MPOMEKYTOUHON aTTeCTallMM MO AUCUUIUIMHE «/Judhdhepenyuanvras
2eomempus U Monoao2us» y4eOHbIM IJIaHOM NPEAYCMOTPEHBI: 3K3aMeH — 3 ceMecTp,
3a4€T — 4 cemecTp.

st hopMHUpPOBaHUST UTOTOBOM OTMETKM MO y4eOHON NUCLUMILIMHE B TPETHEM
cCeMeCTpe UCIOIb3yeTCsI MOIYJIbHO-PEUTUHIOBAsI CUCTEMa OLIEHKU 3HAHUU CTYJIeHTa,
Jarolas BO3MOXHOCTh IMPOCJIEIUTh M OLEHUTh JUHAMUKY Ipoliecca TOCTHXKEHUSI
neneit oOydyeHus. PeliTuHroBasi cucreMa npeaycMaTpuBaeT UCIOJIb30BaHUE BECOBBIX
Ko2(DPULIMEHTOB [IJIs1 TEKYLIEH U IPOMEXYTOUHON aTTeCTalluu CTYIEHTOB 10 Y4eOHOH
JUCLIUTIIINHE.

dopMUpOBaHUME MUTOIOBOM OTMETKM B XOJ€ IMPOBEACHUS KOHTPOJIbHBIX
MEpPONpPUSITUNA TeKylleHd arTecTalud (IpUMEpHBblE BecOBble KOA(DPUIMEHTHI,
ompeneNsrouMe BKJIaJ TeKylled aTTecTalud B OTMETKY TMPU IPOXOXKICHUH
IPOMEXXKYTOYHOUM aTTECTALIUHN):

—  KOHTpOJIbHBIE paboThl —34%;
—  ycTHBIN onpoc —33%;
—  OTY&T 10 MUHAMBUAYaAJIbHBIM 3a7aHusIM — 33 %;

UroroBasi oTMETKa MO AUCLUMIUIMHE PACCUUTHIBAETCS HA OCHOBE HTOTOBOM
OTMETKM TeKylled aTTecTauuu (peUTUHrOBOM cucTeMmbl OueHKH 3HaHui) 30 % wu
sK3aMeHalmoHHoi otMeTku 70 %.

IIpumMepHbIH NepeyeHb 3aJaHUl AJ1s1 YN PaBJasieMOd caMOCTOSITeIbHOM
padoThI CTYACHTOB

Tema 1.3. I'eomeTpusi TONOI0rH4ecKOro npocrpancraa (24.)

1. Ilyctb A — NOAMHOXKECTBO TOMOJIOTMYECKOro mpocTpaHcTBa X. Jlokaxure,
4TO int A= X\ (X \A)

2. Ilyctp A4,,...4, — TIOAMHOXECTBa TOIOJOTMYECKOro MpocTpaHcTBa X.
JloKaxuTe, uT0 4 U..UAd = A U...UA4,

3. Ilyctb A4,,..,A, — TIOAMHOXECTBa TOIOJOTUYECKOr0 MpOCTpaHCTBa X.
Jokaxure, 4To int(4 N...N4,)=int 4 N..Nint 4,

4. Ilycts A4,B — MOAMHOXKECTBA TOMNOIOTHYECKOro ) POCTPAHCTBA X. lokaxure,
4T0 ANBC ANB. IIpuBeauTe npuMepsl, Koraa AN B = ANB uKorna AnB#ANB.

5. Tloxaxure, 4TO 3aMblKaHHE OOBENUHEHHS IPOU3BOJHLHOTO CeMelcTBa
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IOAMHOMECTB  TOIIOJIOTMYECKOIO IPOCTPAHCTBA COACPKHUT OOBEIUHEHHE UX
3aMmblkaHui. [IpuBenure npumMep, Moka3pIBAOLINHN, YTO PABEHCTBA MOXKET HE OBITh.

Dopma KOHMPONA — OM4EM no UHOUBUOYANbHLIM 3A0AHUAM (NPUMEDHbLE
gapuanmeol).

Tema 3.2 KomnakTHocTh (24.)

1. Omnpenenute, Kakue M3 CIEAYIOLUX QUTYP TPEXMEPHOrO €BKJIMI0BA
IPOCTPAaHCTBA I'OMEOMOP(MHBI APYr ApPYyry: 3JUIMNTHYECKHil mnapabonoun, chepa,
runepobonuueckuil napadosnounn, suauncoua. OTBeT 000CHOBATS.

2. Ha BemecTBeHHON NpAMOH (TOIIOJIOTHS €CTECTBEHHAs ) HAANTE 3aMbIKaHHUE

1
U BHYTPEHHOCTb NOAMHOXeCTBA M =[-1,0]u{—|nel}. SBasgeTcsa JIU 3TO MHOMXKECTBO
n

KOMIAKTHBIM?

3. Onpenenute, ABISAETCA M BellleCTBEHHAS IIPsiMasi C TOMOJIOTHE 3aprcCKOro
KOMITaKTHBIM TOIOJIOTMUECKUM ITPOCTPAHCTBOM.

4. IIpuBenure npuMep KOMIAKTHOI'O HECBSI3HOT'O IMOJMHOYKECTBA EBKIIMI0BOI
IJIOCKOCTH, UMEIOLLEr0 HEeMyCTYI0 BHYTPEHHOCTb.

Dopma KoHmpoas - koumponeHas paboma Ne 1 (npumeprwiii eapuanm).

Tema 4.2. MeToabl BBeAeHUs TONOJOrHii (24.)

1. IToxaxxure, 4TO IPOCTPAHCTBO HENPEPHIBHBIX (DYHKLUN HA OTPE3KE C
TOTIOJIOTHMEN [TOTOYEYHOM CXOAUMOCTHU HE YOBIETBOPSIET TEPBON aKCHOME
CYETHOCTH.

2. [ToxaxuTe, YTO IPOCTPAHCTBO HENPEPBIBHBIX (PYHKIIMHA Ha OTpE3Ke C
TOIIOJIOTUEN [TIOTOYEYHOM CXOAMMOCTH cenapadesibHO, HO He UMeET CUETHOMN Oa3bl.

3. Ilokaxure, yTo npsmas 3oprerdpes cemapadebHa, HO HE UMEET CYETHON
0a3bl.

4. IToxaxwure, 4To npsmas 3opreHdpes: yI0BIETBOPSIET MEPBOM aKCHOME
CYETHOCTH, HO HE YAOBJIETBOPSIET BTOPOH aKCHOME CUETHOCTH.

S. IToxaxxuTe, uTO nockocTh Hemblnkoro cenapadesnbHa, HO IPH TOM UMEET
IOJIIPOCTPAHCTBO, KOTOPOE He cenapadesbHo.

Dopma KOHmMpoOa — omuem nO UHOUBUOYANbHLIM 3A0AHUAM (MPUMEPHbLE
gapuarmai).

Tema 6.5. ®opmyiibl Ppene. Kpyuenue (2u4.)
x=£#-1
1. HaiiT KacaTesbHble K JIUHUH , > lapajulesibHble MPSAMOHN 2x—y+3=0
y=t+1
2. HaliTu TOYKM IepeceueHUs] U YTIBl, [0J KOTOPBIMH II€PECEKAIOTCH JIMHUU
X+ +2x=7, y* =4x.
X =acost
3. HaliTu KpUBU3HY U KpyU€HHE JTUHUM { y =asin/ B IPOU3BOJILHOM TOUKE.

z = bt
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X =tcost
4. HanvcaTth ypaBHEHHE COINpHUKACAIOLIEHUCS IIOCKOCTH JIMHUM {y =-fsinf B
z=at
Hauaje KOOpAMHAT.
x=t
5. HanucaTth ypaBHEHME TJIaBHOM HOpPMaIM U OMHOpMAIM JIMHUH 4y =!" IpU

z:t3

Dopma KOHmMpONa — omuém no UHOUBUOYANbHLIM 3A0AHUAM (NpUMEpHble
sapuaHmol).

Tema 7.4. Bropas kBaapaTuuHass d¢opma mnoBepxHocTH. I'1aBHBIE
KPUBH3HbI H TUIBI TOYEK HA NOBEPXHOCTH. (24.)

X =Ucosv
1. JI7s MOBEPXHOCTHU < y =usinv B TOYKe M(u=2,v= Z) HaIUIIUTE
zZ=U 4
(a) ypaBHeHHe KacaTeIbHO! MJIOCKOCTH, (6) ypaBHEHUE HOPMAIIH, (6)
ypaBHEHME KacaTeIbHON K JINHUU u =2.
2. Hanuumre ypaBHEHUs KacaTelbHON MJIOCKOCTA U HOPMAJIU K TTIOBEPXHOCTH
x* —2y* -3z -4 =0 B Touke M(3;1;-1).
3. Haiitu kocuHYC yrIi1a, o]l KOTOPbIM NEPECEKAOTCS JINHUM u+v=0 U
X =UCOSV
u—v=0 Ha IOBEPXHOCTH {y =usinv.
zZ=aqay
X = u2 + VZ
4. Ha mOBepXHOCTH { y =u’ —v’ HAUTH JUIMHY AYTU JUHUH v = au MEXIY

Z=Uuv

TOYKaMu e€ nepeceueHus ¢ JIUHUAMU u=1u=2.
5. HaiiTu rnaBHble KpMBU3HBI, IIOJIHYIO U CPEIHIOO KPUBU3HY IIPSIMOIO
reJIMKOMa B MPOU3BOJIBHOU TOYKE.
Dopma KOHMPOaA - KOHMpoAbHas paboma Ne 2 (npumepnoii eapuarnm).
IIpumepHas TemaTuka J1a0OPATOPHBIX 3aHATHH

3 cemecmp.
Mempuueckue u monoozZuyeckue npoCMpPanHcmea u ux 2eoMempus
3ansTue 1. [IpuMepsl METPUUECKUX ITPOCTPAHCTB.
3ausiTue 2. 3ajaud, CBSI3aHHbIE C TOHATUSIMM OTKPBITOTO M 3aMKHYTOIO
MHO>KECTB.
3ausiTue 3. HaxoxaeHnue 3aMbIKaHUsl, BHyTPEHHOCTH U FPaHULIBI MHOXECTB.
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Henpepuoienovie omobpasicenusn
3ansTue 4. 327241 Ha IPUMEHEHUE KPUTEPUEB HENIPEPBIBHOCTH.
3ausTusa 5. [Ipumepsl romeomMophr3MOB.

Céa3H0CMb U KOMRAKMHOCHb

3ansTus 6,7. 3a1a4M Ha IPUMEHEHHUE TEOPEMBI O IPOMEKYTOUYHBIX 3HAUECHUSX.
[IpuMeps! CBSI3HBIX U JTUHEHHO CBSI3HBIX IPOCTPAHCTB.

3ansiTue 8. 3a1auM Ha CBOMCTBA KOMIIAKTHBIX IPOCTPAHCTB.

3ausatus 9,10. [Ipumepsl NOJHBIX U HE IOJHBIX METPUYECKUX IIPOCTPAHCTB.
[TpuMepsl TOTIONOTMYECKH 3KBHUBAJIEHTHBIX METPUK, OAHA M3 KOTOPbIX MOJHAas, a
Jpyrasi — HeT , OJlHa BIIOJIHE OIPaHMYEHA, a Ipyras — HeT.

3anustue 11. Ilpumepbl 3aMKHYTBHIX, OTPaHMYEHHBIX HO HE KOMIIAKTHBIX
MHO)XECTB B METPUUECKUX ITPOCTPAHCTBAX.

bas3zvt u écrody niomusie MHOMCECMEA 6 MONOJI02UYECKUX NPOCHPAHCIEAX
3ansaTue 12. 3amauM Ha B3aUMOCBSI3b MEXIY aAKCHUOMaMU CYETHOCTU U
cenapabebHOCTBIO.
3ansTue 13. 3a1a4u, B KOTOPBIX UCMOJB3YIOTCS pa3jiMuHble METO/Ibl BBEICHUS
TOIIOJIOTUH.

Koncmpykuyuu npouzeedenusn u pakmop-npocmpancmea

3ansitue 14. 3agaum, CBsS3aHHblE CO CBOMCTBAMU  MPOM3BEICHUH
TOIOJOTMYECKUX TPOCTPAHCTB.
BausTue 15. [Ipumeps! hakTop-NPOCTPAHCTB

4 cemecmp

JIunuu B E3

3ausitue 1. 3amaun  Ha  cBoiicTBa  BekTOp-pyHKuUMM.  [Ipumepsr
napaMeTprU30BaHHBIX KPUBBIX. 3a/1aud Ha pa3jidyHble CIIOCOObI 3aaHusl TUHUM.

3anaTue 2. Beuucienue nuHbl ayrd.  HaxokneHue — HaTypajibHOM
napamMeTpu3allid BUHTOBOM JIMHUU.

3ansaTue 3. HaxoxneHyue KpUBU3HBI Pa3IMYHbBIX JIUHUH.

3ausaTue 4. Haxoxnenue snemeHToB penepa OpeHe pa3nuyHbIX JIUHUH.

3ausTue S. HaxoxaeHne KpydeHHUsl pa3uuHbIX TUHUAMN.

Iosepxnoctu B E3

3ausiTusgs 6. 3agauM, WUIIOCTPUPYIOLIKME pa3IUyHble CIOCOOBl 3alaHus
MOBEPXHOCTEN U 3aJlaHKe NMapaMeTPU30BAHHBIX Ha MOBEPXHOCTU B KPHUBOJUHEHHBIX
KOOpAUHATaX.

3ausitue 7. HaxoxzaeHue kacaTeldbHBIX IIJIOCKOCTEM W HopMmaled K
MTOBEPXHOCTSIM ISl pa3IMYHBIX CIIOCOOOB 3aJaHUs TOBEPXHOCTEN.
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3anaTusa 8, 9. 3a7ayn Ha BBIYMCIICHUE JUIMHBI IyTH JMHUU Ha MTOBEPXHOCTH,
HaxO0XJEeHUE yria MeXy JUHUSAMHU Ha MOBEPXHOCTH, HaX0XK/IeHHE IIOIAad 00JacTh
Ha TIOBEPXHOCTM C IIOMOLIBIO IIepBOM KBagpaTUyHOW QopMmel. Ilpumepsr
U30METPUYHBIX [TOBEPXHOCTEH.

3ausaTus 10, 11. 3agaun Ha HaXOXJEHUE TIJIABHBIX KPUBU3H ITOBEPXHOCTH,
IJIaBHBIX HaNpaBi€HUW HAa  TOBEPXHOCTU U IOJHOW KPUBU3HBI IOBEPXHOCTH.
Ornpepnenenre TUIIOB TOYEK HA MOBEPXHOCTH.

Onucanue HHHOBAIMOHHBIX MOAX0J0B U MeTOAOB K NMpenoiaBaHUuI0
y4eOHOH AMCUMIJINHbI

[Ipu opranuzauud 00pa3oBaTENBHOTO MPOLECCa HCIIONB3YIOTCS CIeayHOLIue
MOAXOAbl U METOIBI:

IBPUCTUYECKHUI, OPUEHTUPOBAHHBIM Ha: - OCYLUECTBJIEHHE CTYICHTaMH
JUYHOCTHO-3HAYMMBIX OTKPBITUH B IIpOLiecCe MOATOTOBKU K MPAKTHUECKUM 3aHSTUSIM
110 METOJIMKe MpPernoJaBaHus MaTeMaTUKH; - JEMOHCTPALIMI0 MHOT000pa3usl peleHu
MaTeMaTUYeCKUX 3aJad, MeTOZ0B, POpPM, CPEICTB U MPUEMOB OpraHU3alUH yueOHOM
NesITeIbHOCTH LIKOJIBHUKOB; - TBOPUYECKYIO CaMOpeain3alliio CTYIEHTOB B MpoIiecce
CO3/IaHUSI IJIAHOB-KOHCIIEKTOB YPOKOB U UX BUJIe0()parMeHTOB; - UHAUBHUIY AJIU3AIIHIO
o0y4yeHHUsI Yepe3 BO3MOXXHOCTb CaMOCTOSITEIbHO CTaBUTh I€JH, OCYIIECTBISATH
pedexcuro cOOCTBEHHOM 00pa30BaTeNbHOM N€ATeIbHOCTH;

NpPaKTHKO-OPHEHTHPOBAHHbINH, IPEIOoaralolliiii: - OCBOCHHE COMEpPKaHHUE
oOpa3oBaHMsI Yepe3 pelIeHUs MPaKTUYeCKUX 3a1ad; - MpUoOpeTeHHe HaBHIKOB
3¢ (HEeKTUBHOIO BBIOJIHEHUS] pPa3HbIX BHUAOB MPO(ECCHOHATBHON IeATEIbHOCTH;
- UCTIO0JIb30BaHUE npoueayp, Croco6oB OLICHMBaHUS, (buKcUpyroLIUX
c(hOpPMHUPOBAHHOCTD MPOPECCHOHATBHBIX KOMITETEHIIHH;

MeTo] TIpynmnoBoro oOy4YeHHMsl, KOTOPBIM MpeAcTaBiaseT coboi dopmy
OopraHu3alMy y4eOHO-I103HaBaTEIbHON A€ATEbHOCTH CTYACHTOB, MPEATOIAratolIyo
(GYHKLIHOHUPOBaHHUE Pa3HbIX TUIIOB MaJIbIX IPYTII, paOOTAOIIMUX KaK Hall OOIMMH, TaK
U crieUu(pUIecKUMHU yueOHbIMU 3aJaHUSIMHU;

MeroanyecKkue peKOMEHIALHHU 110 OPraHU3aLUH CAMOCTOSATEbHOM
paboThI CTYAEHTOB

B mpouecce caMocTosTeNnbHOM pabOThl 0 AUCHUIUTHHE «/[ugepernyuanvrasn
2eomempus U mMoOnNono2usA» CTyAEHT JOJDKEH BBINONHATh CIIEAYIONIHUE BHUIBI
BHEayAUTOPHOU NeATEeTbHOCTH:

e I3yyeHre U KOHCIEKTHPOBAaHWE MaTepualla, BBIHECEHHOI'O Ha JIEKIHUAX U
71ab0paTOPHBIX 3aHATHUSAX Ha CAMOCTOSATENbHOE U3yUYeHHE 110 HCTOYHUKAM OCHOBHOM M
JIOTIOJIHUTENIBHOM JINTePaTyphl;

® [IOATOTOBKA K pa3au4yHbIM  (QopMaM MPOMEXKYTOYHOH  aTTecTaluu
(J1abopaTopHOM U KOHTPOJIbHOM paboTe, 3aUeTy, IK3aMeHY);

® [IOMCK M M3yY€HHUE IOHATUN U (aKTOB U3 NUCLUILIUH «areebpa u meopus
yuceny, — «MamemMamudecKuti — aHanuz», — «Ouggepenyuanvhvie  YPaAGHEHUS,
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HEOOXOIMMBIX U YCBOEHMs MAUCLMIUIMHBL «Ouggepenyuanonas ceomempus u
MONONO2UA Y,

e BEHINIOJIHEHWE JOMAILHUX 3aJlaHhi; caMOCTOSATEIbHOE BBIIOJHEHHWE 3a1aHui
115l 1abopaTopHBIX padoT;

e 10J00p HEOOXONMMOM IUTEpaTyphl, MOUCK HEOOXOIUMOW HH(pOpPMALUU B
CeTH UHTEPHET.

Kpumepuem oyenxu pe3ynbTaToB BHeayIUTOPHOW CaMOCTOSITETbHON paboOThI
o0yy4aroIuxcsl 1Mo AUCUUILIMHE «/Jughpepenyuanvhas zeomempusi u mononro2usy,
SBJISIETCSl YPOBEHb YCBOEHMsI ydeOHOro Marepuana, KOTOPbIM IPOBEPSETCS MU
OLIEHMBAETCA IPM  BBIIOJIHEHUUM KOHTPOJBHBIX U  JabOpaTOpHBIX  padoT,
WHJMBUYaJbHbIX 3aJaHUM U IPU claue 3a4€TOB U IK3aMEHOB.

K opzanuzsayuonnvim gopmam nposenenus YCP 1o aucHUIUIMHE
«HAupgepenyuanvnan  ceomempus u  mononozus»  OTHOCHUTCS  ayIUTOpHas
NeATENIbHOCTh Ha JJa0OPAaTOPHBIX 3aHATUIX. Buoamu omuemnocmu YCP sBisrorcs:
KOHTPOJIbHbIE pabOThl U OTYETHI IO UHAUBUIYAJIBHBIM 33 JaHUSIM.

Kontpons VYCP mno pucuunnube «/Juggepenyuanvnas eceomempus u
monosio2usy TPOBOJUTCS INPENoNaBaTeNeM, Kak IpPaBUiIO, BO BpeMsl ayJaUTOPHBIX
3aHSATUU U OCYLIECTBIISIETCS B BUJIE:

— DKCIPECC-0MpOca Ha ayAUTOPHBIX 3aHITHUSX;

— KOHTPOJILHOU paboThI;

— 3aIUTHI OTYETa 10 UHAUBUYaNIbHBIM 3aJaHUSIM.

Y4er pe3yinbTaTOB KOHTPOJIA TEKyllled YCIeBaeMOCTH CTYJEHTOB BENETCS
npenozaasareneM. IlomydeHHblE CTyIEHTOM KOJHM4YECTBEHHble pe3ynbraThl YCP
YYUTBIBAIOTCS KaK COCTaBHAs 4acTb UTOrOBOM OTMETKH MO MUCUUIUIMHE B paMKax
PEUTUHIOBOM CUCTEMBI OLIEHKU 3HAHUM CTYIeHTA.

IIpumepHbIii NepeyeHb BOMPOCOB K IK3aMEHY
(3 cemecTtp)

1. Tlomartue  Merpuyeckoro  mpocTpaHcTBa.  [lpumepnl.  Tomosorus
METPUYECKOT0 IPOCTPAHCTBA.

2. IlonmpocTpaHCTBO ~ METPUYECKOro  IMPOCTPAHCTBA M €ro  TOIOJIOIHS.
NzomeTtpusi.

3. IloHATHE TOMONOTUYECKOTO NPOCTpaHCTBA. OKpecTHOCTH. MeTpu3yeMble
HEeMETpU3yeMBbIe IIPOCTpaHcTBa. [ Ipumepsi.

4. 3aMKHYTbIE MHOXKECTBA B TOIIOJOTHYECKOM MPOCTPAHCTBE M MX CBOWCTBA.

5. XaycnophoBbl TpoCTpaHCTBRaA.

6. ITonnpocTtpaHcTBO TOIOJIOTUYECKOTO IIPOCTPAHCTBA. CaoiicTBa
MHIYLIMPOBAaHHON TOTIOJIOTHH.

7. 3aMBIKaHHE MHOKECTBA B TOIOJOTUYECKOM MPOCTPAHCTBE.

8. BHYTpeHHOCTh MHOXKECTBA B TOIIOJIOIMYECKOM MTPOCTPAHCTBE.

9. I'panuLia MHOXECTBA B TOIOJIOTHYECKOM MTPOCTPAHCTBE.

10. HenpepsiBHBIE 0TOOpaXkeHus. [Ipumepsl. HenpepsIBHOCTL KOMITO3ULIMH.
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11. Kputepuu HenpepbIBHOCTH.

12. CyxeHue oToOpasKeHUsI U €ro HEMPEPBIBHOCTE.

13. Onepanyu Haj BeLECTBEHHO3HAYHBIMH HEITPEPBIBHBIMU (PYHKLIMSIMH.

14. CexBeHIMaIBHO HENIPEPhIBHBIE OTOOPAKEHUSI.

15. I'omeomopduzmel. [Tpumepsl.

16. CBsA3HBIE IPOCTPAHCTBA U UX IIpOCTeiiiue cBoiicTBa. [IpuMepsi.

17. CBa3HOCTE M HempepblBHbIE OTOOpaXeHHs. Teopema O IPOMENKYTOUHBIX
3HAYEHUSIX.

18. JInHeHO CBsI3HbIE POCTPAHCTRA.

19. CBsA3HBIE KOMIIOHEHTBI TOIIOJIOTUYECKUX TPOCTPAHCTB.

20. KoMmakTHble IPOCTPAHCTBA U UX OCHOBHEIE CBOMCTBA.

21. KomnaktHocTh noanpoctpancts. Kputepuii kommakTHocT B P

22. HenpepelBHBIE OTOOpa)K€HUsI KOMIIAKTHBIX MpocTpaHcTB. O6o6IieHue
TeopeMsbl Belleputpacca.

23. IlonHble MeTpUUECKHE TIPOCTPAHCTRA.

24. BniojHe orpaHU4YeHHble METpUYeCKUe MPOCTPAHCTRA.

25. Teopema 0 CBSI3U MeEXIYy KOMIAKTHOCTBIO, IIOJHOTOM U  BIIOJHE
OrPaHUYEHHOCTBIO METPUYECKOTO MPOCTPAHCTRA.

26. KpuTepuii KOMIIAKTHOCTH METPU3YEMOI'0 IIPOCTPAHCTBA B TEPMHMHAX
[I0CJIeA0BATEIbHOCTEN U MpeAeIbHBIX TOYEK.

27.ba3pl U JOKanbHble 06a3bl B TOIOJOTHYECKUX IMPOCTPAHCTBAX. AKCHOMBI
CYETHOCTHU.

28. CemnapalbenbHble [IPOCTPAHCTBA. Teopema 0 CBSI3U  MEXIy
cenapaOeNbHOCTBIO U BTOPOU aKCHOMOM CYETHOCTH.

29. IIpousBeieHUs TOMOJIOTHYECKUX TPOCTPAHCTB.

30. ®akTop-NpOCTPAHCTBA TOMOJIOIMYECKHX IPOCTPAHCTB.

IIpumepHbIii nepeyeHb BOMPOCOB K 3a4éTy
(4 cemectp)

1. IlapameTpu3oBaHHbIE KPUBBIE U BEKTOP-(HYHKIINH.

2. Ionatue nuuuu. CriocoOsl 3amanus nunuii. KacatensHas k TUHUMU.
3. KacarenpHas K IJIOCKOH JTMHUH, 38JJAHHON YPaBHEHUEM.

4. JlnvHa IyTy TUHUH.

5. HarypanbeHas napaMeTpu3aiusl.

6. KacarenpHas kak npsimasi, HanboJjiee TeCHO IPUIIEraomas K JUHUH.
7. Kpususna nuaun. @opMyia 1Jisl BRIYUCIEHHUs] KPUBU3HBL.

8. MexaHn4ecK1il CMBIC]T KpUBU3HEI.

9. YcaoBue OUpETyJISIPHOCTH U €T0 TeOMETPUUECKUI CMBICII.

10. Penep ®pene ObuperynsapHoit TuHUA. DieMeHTH peniepa Opere.

11. Compukacaromasicst iI0CKOCTh U €& CBOMCTBA.

12. ®opmynbsl OpeHe.

13. Kpy4enue, ero MexaHH4eCKUN CMBICT U (OPMYJIa [UIsl BBIUUCIIECHHSL.
14. TlonsTtue mosepxHocTu. [Ipumeps! U criocoGbl 3a1aHus TOBEPXHOCTEH.
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15. BoyTpeHHUe ypaBHEHUS TUHUN HAa TOBEPXHOCTH.

16. KacatenpHoe IpoCTpaHCTBO M KacaTellbHas IUIOCKOCTh K IMOBEPXHOCTH.
Hopmanp k moBepxHOCTH.

17. KacarenbHas IIOCKOCTB U HOpPMalb K IIOBEPXHOCTH, 3aJaHHOM
ypaBHEHHUEM.

18. IlepBas xBampaTu4Has (opMa NOBEPXHOCTH U 3aaud, PelIaeMble ¢ ed
MIOMOIIIBIO.

19. HopmanbHas KpyBHU3HA JTMHUU Ha TTOBEPXHOCTH.

20. Bropass kBagpatMuHas (opma IOBepXHOCTH. HopmanbHas KpuBU3HA
IIOBEPXHOCTH B JJAHHOM HaIlpaBJICHHUH.

21. I'nmaBHple HampaBleHHUs M TIJIABHble KPUBU3HBI IIOBEPXHOCTH B AAaHHON
TOUKE.

22. ®opmyna Dunepa.

23. TlonHas u cpedHsiss KPUBU3HA MMOBEPXHOCTH B JAHHOU Touke. THUIIBI TOYEK
Ha [MOBEPXHOCTH.
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MPOTOKOJI COI'JIACOBAHUSA YYEBHOM ITPOI'PAMMBI YO

Hassanue yue6noii | HasBanue xabenps | IIpemnoxenus o6 Peuienue, npunsitoe

JUCLMILIMHBI, Cc U3MEHEHUSAX B Kadenpoii, pazpado-

KOTOpO# cojiepKaHnu yued HOM | TaBIeit yueOHyO

TpeOyercst MIPOrpaMMBI nporpammy (c

COIJIACOBaHUE YUPEXKIEHHUS BBICILIETO | YKa3aHUEM JAThI U
o0Opa3oBaHus 10 | HOMepa IIPOToKoJIa)*
y4eOHON TUCLHUILIUHE

YyebHas

JUCHUIUIMHA ~ HE

Tpedyer

COIJIaCOBAaHUSA

3aBenyromuii kadeapon
reoMeTpHUH, TOTIOJIOTUH U
METOJIMKH MpernoiaBaHusi MaTEMATUKH,

J1.®. baswuieB

KaHauaaT GU3NKO-MaTeMaTHYeCKUX HayK, q\/
JOLIEHT ]

[74
3 | M GA 202¢r.

20




AONOJHEHMS U UBSMEHEHUS K Y‘{EBHOﬁ IMPOT'PAMME I10
N3YYAEMOU YYEBHOU JUCIIUIIJIMHE
Ha / yueOHBIN ro

No JlonosHeHUs ¥ U3MEHEHUS OcHoBaHue
/1

YuebHast nporpaMma epecMoTpeHa U 0f100peHa Ha 3acejaHuu Kadeapsl
(mportokoia Ne oT 202 r.)

3aBenyromuii kadeapoit

YTBEPXIALO
Hekan daxynpreTa
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