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Pabouas mporpamma mucuurinHbel « HaydHble OCHOBBI IIKOJIBHOTO Kypca MaTeMaTUKu. [ eomeTpusi»
pa3paboraHa B cOOTBETCTBUH ¢ DenepalibHbIM T'OCYIapCTBEHHBIM 00pa3oBaTeIbHbIM CTaHIAPTOM I10
HaMpaBJICHUIO MOATOTOBKU 44.04.01 [ledacocuueckoe obpasoeanue (yposeHb mazucmpamypa),
YTBEP)KJICHHBIM TIpUKa3oM MuHHCTepcTBa oOpa3oBanus W Hayku P®D or 22.02.2018 Ne 126
(3apeructpoBano MunuctepctBoM roctuiuu PO 15.03.2018 Ne 50361), ¢ usmMeHEeHUs MU, BHECEHHBIMU
npukazoM MUHHUCTEpCTBAa HAyKU M BhbIciiero oOpasoBanus Poccuiickoit denepanuu ot 08 ¢enpans
2021 1. Ne 82 (3apeructpoBano MunuctepctBoM roctuiiud PO 12.03.2021 Ne 62740); B COOTBETCTBUH
¢ y4eOHBIM TIIaHOM  HampaBieHus 1oarotoBku  44.04.01 Ilemarormueckoe  oOpa3oBaHHUE
(manpaBneHHOCTh Teopust 1 METO/IMKA peaIu3aluy MporpamMM yriyOJIeHHOTO W3yYeHUs MAaTEeMaTHKH ),
roJl Havaja moaroroBku 2022.

Pa3zpabotan: Marteinuna TaTessna HukostaeBHa, 3aBeyroniuii kageapoil BhICIICH MaTeMaTHKH,
KaHIUIaT (PU3UKO-MaTEeMaTHIECKUX HAYK, TOICHT

Penenzent: bookxos H. H., nupekTop MyHUIIMNIAILHOTO O1017KETHOTO 00111€00pa30BaTeIbHOrO
yupexxaenus roposa Kocrpomsl «Jluneit Ne 34y, kanauaat HCTOPUYECKUX HAYK, TOLEHT

YTBEPXIEHO:

Ha 3acenanuu xadeaps! BeICIIe MaTEMaTHKH
[TpoTokoun 3acenanus kadenps Ne 6 ot 09.03.2022 r.
3aBeayronuii Kageapoi BBICIICH MaTeMaTHKH
Martsinuna T. H., k. ¢.-M. H., H1O1IEHT

[TPOI'PAMMA TTEPEYTBEPX/IEHA:

Ha 3acenanuu xadeaps! BeICIIeH MaTEMaTHKH
[TpoTokoun 3acenanus kadenps Ne 8 ot 05.05.2023 .
3aBeayronuii Kageapoi BHICIICH MaTeMaTHKU
Martsinuna T. H., k. ¢.-Mm. H., H1O1IEHT



1. Ilesn 1 3a1a4u 0CBOEHHUSI IUCIHUTIINHBI

Heuap nucuunIuHbl: GOPMUPOBAHUE Y CTYJIEHTa CIOCOOHOCTH K MPUMEHEHUIO
CUCTEMHBIX HAyYHBIX TEOPETUYECKUX 3HAHWN, YMEHUN M NPAKTUUYECKUX HABBIKOB B
qucuuiuinHe «HaydHbple OCHOBBI IIKOJIBHOIO Kypca MaTeMaThku. l'eomerpus» B
NEeJarornyecKon IesTeIbHOCTH 110 HAIIPaBIEHHOCTH.

3agauM AMCUMILIMHBL:

— O3HAKOMHUTh CTYJEHTOB C OCHOBHBIMU TIOHATHSIMH TE€OMETPHUM, SBIISFOLINXCS
0a30BbIMU MPY 00OCHOBAHUH HIKOJILHOTO Kypca reOMeTpHH;

— c(opMHpOBaTh HAaBBIK PEIICHHUS TE€OMETPUYECKUX 3anad 1o TemaM «MeTtoasl
M300paKEHUI Ha TUIOCKOCTHU U B MIPOCTPAHCTBEY, «IIpeobpazoBaHus IIIOCKOCTIY;

— copMHpOBaTh MPEACTABICHHE O TOMOJIOTMYECKUX MPOCTPAHCTBAX MW MIAJKHUX
MHOT000pa3usiX;

— HAy4YHTh pelaTh 3a7a4u 10 FT€OMETPUH M0 YKa3aHHBIM TeMaM;

— Hay4yuTh pellaTh 3aJaud C NPUMEHEHUEM CBOMCTB a(@UHHBIX IpeoOpazoBaHUIl
IUIOCKOCTH;

— Hay4YHUTb UHTEPIIPETUPOBATH ITOJTYUYEHHBIE PE3YIILTATHL.

Kpome Toro, omHoil u3 3amauy uH3yuyeHHUs] JAHHOTO Kypca SIBISETCS HayyHO-00pa3oBaTeibHOE,
poQeCCHOHALHO-TPYAOBOE BOCIHTAHUE OOYYAIOMIUXCS TOCPEICTBOM CONEPKAHHUS AUCHUIUINHBI U
AKTyaJIbHBIX BOCIIUTATEIbHBIX TEXHOJIOTUI

2. IlepevyeHnnb IJIAaHUPYEMbIX Pe3yJIbTATOB 00y4YeHHS 110 JUCHHMILINHE

B pesynbrare OCBOEHUS JUCUUIUIMHBI OOYyYaroUIMiCs JOJKEH OCBOUTH
KOMIIETEHIINU:
IMK-1: CnocobeH oOCyHIeCTBISATh pa3Hble BUIBI JIEATEILHOCTH B 00JIacTH
MaTEMaTHUKU Ha OCHOBE TPAJANLHOHHBIX U COBPEMEHHBIX TEXHOJIOTUI
Kon u coaepxxanne nnaukaropoB komnereHuun [1K-1
UIIK 1.1. 3Haer: METOJbI MATEMATUYECKOTO MOJICIUPOBAHUS, UX TEOPETUUECKUE
OCHOBBI Y IIPAKTUYECKUE TTPUIIOKEHUS
NIIK 1.2. YMeeT: NpUMEHATh MaTEMATHYECKOE MOJEIMPOBAHNAE IS TIOCTPOCHUS
OOBEKTOB M MPOLECCOB, ONPEAEIATh U MPEICKA3bIBaTh UX CBOMCTBA; (HOPMHUPOBATH y
OoOy4YaromMXcsd YMEHHE IMPOBEPSITh MAaTEMATUYECKOE JI0Ka3aTeNIbCTBA, IPUBOAMTH
OIIPOBEPraroIIUi IIPUMED
HIIK 1.3. Brnageer onpITOM MAaTeMaTHYECKOTO MOJEIUPOBAHUSA PEATBHOTO
00BEKTa WJIM MPOLECCa; KPUTUUECKUM MBIIIJIEHUEM B 00JJaCTH MaTeMaTUKU HA OCHOBE
TPAJULIMOHHBIX U COBPEMEHHBIX TEXHOJIOTHIA
IMK-2: Cnoco0GeH ocylIecTBISITh METOANYECKOe obOecreueHrne Meaarornieckon
NESTENHLHOCTH B 00JIACTH MaTEMaTHUKH O0yYarouuxcsi ¢ 0COObIMU 00pa30oBaTEIbHBIMU
NOTPEOHOCTSIMU Ha YPOBHSX O0IIETO U MpodhecCHOHATBFHOTO 00pa3oBaHus
Kon u conepxxanmne nnaukatopoB komnereHunu [1K-2
UIIK 2.1. 3naer: comepkaHue, OCHOBHBIC HAIPaBJICHUS, IEIN U 3a/a4u, (HOPMBI,
METO/bl, CpEICTBA OpraHu3auuu OOy4YeHHs MaTeMaTUKe JeTed ¢ O0COObIMHU
o0pa3oBaTeIbHBIMU MOTPEOHOCTSIMM Ha YPOBHSAX OOIIEr0o M MNPOPECCHOHAIBHOIO
oOpa3zoBaHus
NIIK 2.2. YMmeeT: NpoeKTUPOBATh U PEATU30BBIBATh COOCTBEHHBIE METOJAMYECKHE
pa3pabOTKK Uil OpraHu3alMd  OOydeHUsT MaTeMaTUKe JeTe ¢ 0COOBIMU
o0pa3oBaTeIbHBIMU MOTPEOHOCTSIMU Ha YPOBHSAX 00IIEro U MNpopecCHOHAIBHOTO
oOpa3zoBaHUs



NIIK 2.3. Bianeet onbITOM MPOEKTUPOBAHUS METOJIMUECKON paboOThl, peanu3ainuu
pa3nuuHBIX (HopM oOpraHuzauud OOy4YeHHs] MaTeMaThkKe JAeTed ¢  OcOObIMH
o0pa30oBaTeIbHBIMU MOTPEOHOCTSIMM Ha YPOBHSAX OOLIEr0o M MNPOPECCHOHAIBHOIO
oOpa3zoBaHus

B pe3ynbTate 0CBOEHUS JUCHUIUIMHBI 00YYaIOIUNACs JOJIAKEH
3HATh:

— OCHOBHBIE TPYIIIBI FEOMETPUUYECKUX MTPeoOpa3zoBaHU €BKIMI0BOM TIOCKOCTH;

— KOHKpeTHbIe BUAbI ahPUHHBIX TPeoOpa3oBaHUM TIOCKOCTH;

— TEOpPEMBI, JIeKAlllUe B OCHOBE H300paKEHUS IUIOCKUX W MPOCTPAHCTBEHHBIX

¢Guryp npu napaniesbHOM NPOEKTUPOBAHUY;

— MOHATHE MOJIHOTO U HEMOJIHOI0 N300paKeHUsl, MO3UIIMOHHON 3a1a4u;

— DJJEMEHThl TEOpUU TOIOJOIMYECKUX IPOCTPAHCTB M  ONEPUPOBAHUE €€

OCHOBHBIMU NOHSTHSIMU;

— Ha4yaJIbHbIE TIOHSTHS TOIMOJIOTUH TIAJKUX MHOT00Opa3nii;
yMeTh:

—pewmars 3aJadyd € [PUMEHEHHEM CBOMCTB adPUHHBIX mpeoOpa3zoBaHUi

IJI0CKOCTH;

— IPaBUJILHO MIPUMEHSATh METO/bI PEIICHUS JIJIS 33]]a4 YKa3aHHOTO TUIIA;

— pelath 3a/1a4u ¢ IPUMEHEHUEM IPeoOpa30BaHUM TIOCKOCTH.
BJIA/IeTh:

— METOJIaMH OIpe/ieNieHus: 00J1aCTH, K KOTOPOH OTHOCUTCS MTOCTaBJICHHAs 3a/1a4a;

— METOJIaMH PEUICHUS KJIACCUYECKUX 3a7a4 F€OMETPUN;

— METOJIaMH pPEeIIeHUs C TOMOIIBI0 apPUHHBIX TpeoOpa30BaHUN.

3. Mecro nucuunimubl B ctpykrype OII BO

JucuuminHa  OTHOCUTCA K ghopmupyemoil  y4acmuukamu  o0paz08ameibHblx
OMHOWeHUI YaCTH YIeOHOTO0 TIIaHa.

Nzyuaercs Ha 1 kypce oOyuenus (3 ceccust).

N3yuenne JUCITUTLIAHBI OCHOBBIBACTCS Ha paHee OCBOCHHBIX
JTUCHIUIUIMHAX/TIPAKTHKAX, OCBOSHHBIX B XoJe oOydyeHus Ha OakajaBpuarte:
Marematndeckuii anamm3; Anrebpa; I'eomerpusi; Mexanuka, YdyeOHas IpaKTHKa
(HayuHO-HCCTIEIOBATEeNIbCKas paboTa, TOJNYYCHHE TIEPBUYHBIX HABBIKOB HAYYHO-
UCCIIEIOBATENBCKOM paboOThI).

N3ydyeHne OUCHUIUIAHBI SIBISIETCSI OCHOBOM JUISi OCBOEHHS MOCJEAYIOIINX
JTUCITUTUTMH/TIPAKTUK: 3a7adqd BEKTOPHOTO W TEH30PHOTO aHanmm3a I Pa3BUTHS
TBOPYECKOTO TIOTCHIMAJA OOydJaronuxcs; 3amadu oOIIel TOIMOJIOTHH B pean3aIluu
HAy4HO-UCCIIEIOBATEILCKON IeATeIbHOCTH oOyJaromuxcs; [lemarornyeckas mpakTyKa;
Hay4uHo-uccnenosarenbckas padota; [Toaroropka K cjaade u cjada rocyJapCTBEHHOTO
DK3aMEHa; BBITIONIHEHWE U 3allldTa BBIMTYCKHOM KBAIM(PUKAITMOHHON padOThl —
bazupyromcs Ha uzyyeHuu OaHHOU OUCYUNTUHDL.

4. O0beM TUCHUILINHBI

4.1. O0beM AUCHUIIMHBI B 324€THBHIX ¢IMHULAX C YKAa3aHUEM aKaJeMUYeCKHX
YacoB ¥ BUABI y4eOHOU padoThI

Bupl yueO6HOM paboThI, 3aouHas




dbopma

OO6m1ast TpyI0EMKOCTh B 3aU€THBIX €AMHUIIAX |3

OO6m1ast TpyI0EMKOCTh B Yacax

108

AyIUTOpHBIE 3aHATUA B Yacax, B TOM yuciue: |18

3a4eT BO 2 CeCCUIo 2 roaa

Jlekuun 8
[IpakTHYECKHUE 3aHATHUS 10
JlaboparopHbie 3aHITHUS 0
[IpakTrueckasi NOAroTOBKa 0
CamocrosiTenbHasi padoTa B yacax 85,75
dopma NpOMEKYTOYHOMN aTTECTALUN 36

4.2. O0beM KOHTAKTHO# padoThl Ha 1 o0y4arouierocs

Buapl yueOHBIX 3aHATHN 3aouHasa
dbopma
JIeknn 8
[IpakTrueckue 3aHsATHS 10
JlaGopaTopHbIe 3aHITHUS 0
KoHncynbranuum 0
3aueT/3a4eThI 0,25
DK3aMeH/3K3aMCHBI 0
KypcoBsie paboThI 0
KypcoBbie TpoeKThI 0
ITpakTryeckasi HoJroTOBKa 0
Bcero 18,25

5.1 TemaTuyeckni IIaH y4eOHOI JUCUUIINHBI

5. Conep:xaHue TUCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesiam), ¢
yYKa3aHMeM KOJIM4YeCTBA YaCOB U BU/I0B 3aHATHI

AyJIuTOpHBIE
No HasBanue pasneina, TEMbI Beero CaMOCTOATENEHA
- pasjicia, 3.e/uac |JIek,. | [Ipakr. | JIa6. s paboTa
[IpeobpazoBaHms IIOCKOCTH U
| |uX mpUIOKEHUE K PEUICHUIO 16 2 2 - 12
3aj1a4
5 Metoabl H300paKeHUS TIIIOCKUX 20 5 4 i 14
U IPOCTPAHCTBEHHBIX (DUTYD.
3 Tononornueckue 18 5 5 i 14
IIPOCTPAHCTRA.
4 |T'nmagxkue MHOTOOOpa3us 18 2 2 14
3ayerT 36 - - - 36
Hroro: 108 8 10 0 90




5.2. Conep:xkanmue:

Tema 1. IIpeoOpa3oBanHusi IUVIOCKOCTH M MX NPHJIOKEHHE K PEHICHUI0 3a1a4.
['pynna  mnpeoOpa3zoBaHuii ~ MHOXecTBa.  J[BW>KeHHME  mIIOCKOCTH.  [Ipumepsl.
I'eomerpuueckoe 3amanue ABWkEeHUsA. OCHOBHBIE CBOWCTBA JBMXEHUW. J[Ba BuAa
JIBIOKEHUM. AHAIWTHUYECKOE 3aJaHhe JBWKCHUH. YacTHele ciaydyau JABUKCHUMU.
Knaccuduxaius 1BrKeHUN TIIOCKOCTH. [ pyIina IBHXKEHUH TIJIOCKOCTH U €€ OCHOBHBIC
noAarpynmsl. [Ipunoxkenne NBUXKEHUN MIIOCKOCTH K pelleHuto 3anad. [IpeoOpazoBanue
nonobust. ['omoretus u ee coiictBa. CBOMCTBA MONOOMS. AHATUTHYECKOE BBIPAKECHHE
nonobHoro mnpeoOpazoanus. Kiaccudukanusa mnpeoOpazoBanusi mnogodusa. [pynma
nonobuit u ee moarpynmbl. [logobue duryp. [lpunoxeHue momoOHil MIOCKOCTH K
pemiennio 3anad. AdduHHBIE NpeoOpazoBaHus TIOCKOCTH. [pynma addUHHBIX
npeoOpa3zoBaHuil U ee moArpymimbl. AQdrUHHAS SKBUBAJIECHTHOCTH QUTYD.

Tema 2. MeToasl H300pakeHUs] IUIOCKMX M IPOCTPAHCTBEHHBIX QUryp.
[TapamnensHOe npoekTrpoBanue. CBOMCTBA MapajuIeIbHOTO MTPOEKTUPOBAHUS OTPE3KOB
u npsambeiX. AdpuHHOE O0OTOOpa)k€eHMe IUIOCKOCTH Ha IUIOCKOCTh. llepcnexkTuBHO-
adhpuHHOE OTOOpaKEHHE IIJIOCKOCTH Ha IJIOCKOCTh M €ro cmoicTBa. M3o0paxkenue
mIockux ¢uryp B napaminenbHol npoekiuu. Teopema [lonbke-11IBapia. M3o0paxenue
OKpYXHOCTH. V300pakeHue MHOTOIPAaHHUKOB B  MapajiebHON  MPOEKIIMH.
N300paxkenne uuiaMHApa, KOHyca, Imapa. AkcoHomerpus. W3o0paxkeHue TOUEK,
npsAMBIX, MIocKkocTeil. [lonHble u HemosHble u300pakeHus. [lo3uIMOHHBIE 3a7a4.
ITocTpoeHue ceueHui MPOCTEUIINX MHOTOTPAHHUKOB.

Tema 3. Tomosorumueckue mnpocrpancTBa. OnpenesieHHEe U NPUMEPHI
TOMOJIOTMYECKUX MPOCTPaHCTB. OTKPBITHIE U 3aMKHYThIE MHOXECTBA M MX CBOICTBA.
Toronorndyeckue OKpPECTHOCTM W HMX  CBOMCTBA. PasnuuHble  ONpenencHus
TOIOJIOTUYECKOTO MpOCTpaHcTBa. baza Tomonornu. BHYTpPEHHOCTb, 3aMBbIKAHUE,
IrpaHMIla MHOXECTBA M UX cBoucrBa. Merpuka. Tomonorus, uHAYyIMpOBaHHAS
MeTpukoil. HenpepbiBHbIE 0TOOpaXkeHUsI 1 TOMEOMOP(PU3MBI. AKCHOMBI OTJIEIUMOCTH.
CBSI3HOCTh W JIMHEWHAs CBS3HOCTH TOMOJIOTUYECKUX MPOCTPAHCTB. KOMIAKTHOCTD.
[IpousBeneHnE TOMOJOTUUECKUX ITPOCTPAHCTB.

Tema 4. Tmagkue mHoroodpasus. OrnpeneneHue M NPUMEPHI TOMOJIOTHYECKUX
MHOTOOOpa3uii. [loHsTHE TOMONIOrMUEeCKOro MHOrooOpasus ¢ KpaeM. KoopauHaTHBIH
romeoMopu3M, JIOKaJIbHbIE KOOPAMHATHI, JIOKaJIbHAs CUCTEMa KOOPJIMHAT, KapTa, ariac
KapT, SKBUBaJIEHTHbIE amiachl. JuddepeHupyempie oTOOpakeHUs apuPMETHIECKUX
TomoJoTu4YecKuXx mpocTtpanctB. [uddepenuupyemas cTpykTypa Ha TOMOJIOTHYECKOM
MHOTrooOpazuu. [Ipumeps! raakux MHEOrooOpasuii. Tomomornyeckre CBOMCTBA TIaIKUX
MHOTOOOpasuii.  Juddepermupyempie  0TOOpaXkeHUsT  TIATKUX  MHOTOOOpa3uid.
KacarenpHble BEKTOpPBI M KacaTelbHOE MPOCTPAHCTBO. [lorpykeHus H BIIOKEHHS.
[TonmHorooOpasusi.  Bnoxkenue  MHOrooOpasuii B €BKJIMAOBO  MPOCTPAHCTBO.
OpueHTHpyeMble W HEOpUEHTUpYyeMble MHoOrooOpasus. Kierounoe pa3OueHue u
opueHTupyeMocTh. Knaccudukanusi 1ByMepHbIX MHOTOOOpa3uil.

6. MeTonnueckue MAaTePHAJIBI J1JIsl 00YYAKOIIMXCS M0 OCBOEHUIO THCIIATIIMHBI

[Tepen KaxJIbIM MPAKTUYECKUM 3aHATHEM CTYACHT U3y4aeT IIJIaH 3aHATHUS C
MepeYHEM TEM M BOTIPOCOB, CIIMCKOM JIUTEPATyPhl U JOMAITHUM 33/ IaHUEM.
PexoMeHnayeTcs ciieayrolnias cxema MoJAroToBKM K MPaKTUYECKUM 3aHATHSIM:



1) mpopa®oTaTh KOHCIIEKT JICKITHIA;,
2) npoaHanu3upoOBaTh PEKOMEHIYEMYIO OCHOBHYIO U JOTIOJIHUTEIIbHYIO JIUTEPATYPY;
3) U3y4UTH PEIICHUE TUTIOBBIX 33]1a4;

4) pemnThb 3aJjaHHbIE JOMAITHUE 3a/IaHHUS;

5) nipu 3aTpyaHEHUAX CHOPMYIUPOBATH BOMPOCHI K MPENOAABATEINIO.

6.1. CamocrosiTesibHAsi paboTa 00y4arouuxcs Mo JUCHUIINHE (MOTYJII0)

Meronuuecku
e
No | Paspgen (tema €KOMCHJalu
( ) 3ananue Yacp | P dopma KOHTPOJIA
/T | JUCHHIUIHHBI U TI0
BBITTOJIHEHUIO
3aTaHUs
[IpeoOpazoBan N3yuenune
us wiockoctn | CocTaBUTh JIEKIIHOHHOTO
| | X JUTEpaTypHbBIN 12 Marepuana; JIMKTaHT 1O
MPUJIOKEHHUE K | 0030p U pelIeHUe pelieHue ONPEACIICHUSIM.
PELLICHUIO 3aja4 3aja4 1o
3aj1a4 ITAHHOU TeMe
MeTtonapl N3zyuenue
e CocTaBUTh y
n300paKeHUs . JCKITMOHHOTO
JTUTEpaTypHbIN NunuBuayanbHbl
2 | IUIOCKUX U 14 Marepuana,
0030p U perieHue € 3aJIaHusl
MIPOCTPAHCTBEH sanay penieHue
HBIX (Uryp. 3a/1a4
N3yuenue
Tonosorunueck JICKIITMOHHOT'O
Pemenue 3amau no NnnuBunyanbHOE
3 |ue . 14 Marepuania,
IIAHHOU TeME cobecemoBanne
MPOCTPAHCTBA peleHue
3a7a4
N3yuenue
JIEKIIHOHHOTO
I nagkue Pemenue 3agau mmo
4 . 14 Marepuaia, Komnoksuym
MHOTrooOpasusi | JaHHOU TeMe
penieHue
3a/1a4
N3yuenue
JIEKITHOHHOTO
Marepuana;
[ToaroToBka k cpade 3adeta 36 3a4er
pelieHue
3a7a4 U3 KHUT
[1], [2]. [3]

6.2. TemaTuka u 3a1aHus I NPAKTHYECKUX 3aHATHH

IIpeoOpa3oBanust IVIOCKOCTH M MX NPUJIOKEHHE K PELLICHUIO 32124
Jluteparypa, HeoOXoqUMast JUIsl 3aHATUI:
Kapoe B. A. OCHOBHBIE IPUHILIMIIBI IOCTPOEHUS 3aJaYHUKA I10 TEOMETPHUHU.




Capanyes I'. . COOpHUK 3a7]a4 Ha TEOMETPUUYECKUE MTPEOoOPa30BaAHUS
3amgaum: Ne 70-73, 79, 80, 82. Ne 89-94, 98, 99, 100. 103, 107, 110, 111, 120, 123, 124, 126,
128, 130, 131, 132-135.
Samaum: Ne 1, 4, 13, 15, 28, 31, 32, 35, 37, 38.
Mertoabl u300paxkeHus MJIOCKUX U MPOCTPAHCTBEHHBIX (UTYP.

1. TInockocTh 3a7aHa ABYMs IMepeceKalomMMUca NnpsMbIMU m=(m,m;) u a=(n,n;), a
npsiMast  @=(a,d;| He NEXHUT B JAHHON ILIOCKOCTH. ITOCTPOUTH TOUKYy X — TOUKY
nepeceyeHus NpsiMoil ¥ TIOCKOCTH.

2. IlocTpouTh ceueHHEe MATUYTOJIBHONM MUPAMUIbl IIOCKOCTBIO, MPOXOMASIIEH uepes
TPHU TOYKH, OJHA U3 KOTOPHIX B3sATa Ha pedpe OCHOBaHUS, a JABE JIpyrue B OOKOBBIX
rpaHsX MUpaMubl, HE CoJIeprKalel 3To pedpo.

3. TlocTpouTh ceueHHE YETHIPEXYTOJIbHOW MPU3MBI TUIOCKOCTBIO, MPOXOAIIEH Yepes3
TPU TOYKH, OJHA M3 KOTOPHIX B3siTa HAa OOKOBOM pebpe, BTOpas — B HIDKHEM
OCHOBaHWH, & TPEThSI — B OOKOBOI TpaHu, HE CoepKaiei pedpo.

4. Ha pebpax 4B, AD, CD tetrpasapa ABCD BbIOpaHbl COOTBETCTBEHHO TOUkU M, N, P
Tak, 4ro npsameie NP u AC He mnapamnenbHbl. [locTpouts cedeHue TteTpa’zapa
MJIOCKOCTBIO, MPOXOISIIIEH Yepe3 JaHHbIE TOUKH.

5. B npsamon npusme ABCA,B:C; npoBeAeHbl ABa ceueHus: ogHo — uepe3 AC u B,
Ipyroe — uepe3 U cepeauHy pebpa AB. IlocTpouTh OTpe30K, MO KOTOPOMY
NepeceKaroTCs 3TH CCUCHMUS.

6. Jlano u3o6paxkeHue yerbipexyroyibHOW nipusmbl ABCDAB,C\D; u Touexk M, N, K,
JeXKaIMX COOTBETCTBEHHO Ha TpaHsax DAAD,\, ABB\A: m BCC,B,. Iloctpouthb
CEUYEHHME ITOM ITPU3MBI IIOCKOCTBIO MNK.

7. Hano m3o0paxenue mapamienenunena ABCDAB,CiDu touek M, N u P, nexanux
COOTBETCTBEHHO Ha pebpax AAi, BBi, CC,. IlocTpouth ceueHue mapasieienumnesaa
I0CKOCTBhI0 MNP.

8. Hano mzoOpaxenue TpeyronbHoW nupamunbl SABC u touek M, N, P, nexammx
COOTBETCTBEHHO Ha pedpe AS u rpausix ABS u BCS. IlocTtpouth ceueHue 3TOU
MpPaMUJIbI TNIOCKOCTBIO MNP.

9. Jlano wuzoOpakeHue YeThIpexyronbHoM nupamunabl SABCD u Touek M, N, K,
JIeXKAIUX COOTBETCTBEHHO Ha rpaHsax ABS, BCS, CDS. IlocTpouth ceUe€HHE ITOM
IAPaMUIbI TUIOCKOCTBIO MNK.

10.ITocTtpouTh cedeHHE NATUYTOJBHOW TMPU3MbI IUIOCKOCTBIO, 3aJaHHOM Tpems
Toukamu A, B, C, mpou3BOJIHHO BHIOPAHHBIMU Ha €€ pedpax.

11.Ha noBepxHOCTH 1uiauHapa AaHbl Touku A, B, C. IlocTpouTh ceueHue IUIMHIpA
IJIOCKOCTBIO, MPOXOIAIIEH Yepe3 3TH TOUKH.

12.TlocTpouTh ceueHne MATUYTOJIbHON MUPAMUJIBI TIIIOCKOCTBIO, ONPEAEIsieMON TpeMs
ToukaMu A, B u C, TaHHBIMH Ha e¢ pedpax.

13.Ha noBepxHoCTH KOHyca JaHbl Tpu Touku A, B u C. IlocTtpouTh ceueHue KoHyca
IMOBEPXHOCTHIO ABC.

14 Tloctpouth ceueHue KyOa IJIOCKOCTHIO, MPOXOJSIICH uepe3 cepelluHy OOKOBOIO
pebpa u nuaroHanb OOKOBOM I'paHU, HE COJEpIKaIlel TOro pedpa.

15.Tloctpouth cedeHue KyOa IMIOCKOCTBIO, OMpEAeIsieMOr TpeMsl TOYKaMH, B3SITHIMU:
a) Ha TOIMApHO CKpeIMBaroImuXcs pedpax; 06) Ha OOKOBBIX TpaHSX; B) OJHA — HA
BEPXHEM OCHOBAHUH, JBE JApyTHUe — Ha pedpax.

16.[1mockocTh 3a7jaHa CIIEIOM M TOYKOM Ha OOKOBOM pedpe MATUYTOJIbHOM MPU3MBIL.
[TocTpouts ceueHne Npu3Mbl ITOHM IIIOCKOCTHIO.



17.]lana mpsimMasi, mepecekaromas JBE IPaHW TPEYTOJbHOM MHUPAMUIBI B 3aJaHHBIX
Toukax. Ha oaTom mnpsamMon 3amana Touka. llocTtponts cedeHue nHpaMuIbI
IJIOCKOCTBIO, MPOXO/SIICH Yepe3 3Ty TOUKY U OJHO U3 pedep MUpaMUIbl.

Tomosornyeckne NpocTpaHcTa

PaccMOTpETh TaKUe BOIPOCHI KaK:
v Omnpejenenue u MpUMePHI TOMOJOIHYECKUX IIPOCTPAHCTB.
v CBOICTBA TOIOJIOTUYECKUX OKPECTHOCTEM.
v' BHYTPEHHOCTh MHOYKECTBA M €€ CBOMCTBA.
v 3aMbIKaHUE MHOKECTBA U €r0 CBOWCTBA.
v HenpepsIBHbIE 0TOOPaXKEHUS TOMOJIOTHUECKUX IIPOCTPAHCTB.
v’ JIuHeiiHas CBA3HOCTbH U €€ CBOMCTBA.
3agaun.

1. MoryT 511 pa3Hbi€ TONOJOTUA UMEThH OJHY U Ty ke 0a3y?

2. IlpuBenure mpumepsbl 0a3 JUCKPETHOIO U AHTHIUCKPETHOIO MPOCTPAHCTBA.

3. MoeT JIu MHOXKECTBO BCE€X HMHTEPBAJOB C LEIbIMU KOHLUAMHU ObITH 0a30ii
METPUYECKOU TOIMOJIOTUH HA MPSAMO?

4. IlokaxxuTe, YTO CUCTEMA OTKPBITBIX KPYTOB M CHUCTEMA OTKPBITBIX KBAJPAaTOB
Ha IJIOCKOCTH MOPOKIAIOT OJIHY U TY K€ TOIOJIOTHIO.

5. Onuummre TONMOJOTUIO Ha HpsAMOM R', mpem0a3oii KOTOPOH SBISIOTCS BCE
OcCKOHEUHBIE MHTEepBaIIBI BUa (o0, b) u (a, ), a, b € R.

6. OnumuTe TOMOJOTHMIO Ha NpsAMOM R', mpem0a3oil KOTOpOW SBJISIOTCA BCeE
OecKOHEUHbIE UHTEPBAJHI (a, ), a € R.

7. JIOKaXuTe, 4TO €BKIUIOBO MPOCTPAHCTBO R" TUHENHO CBA3HO.

8. Tomomoruueckoe mpoctpanctBo R' \ 0 (nmpu n > 1) ¢ UHIYIUPOBAHHOMN
TOITOJIOTUEN JIMHEVHO CBSI3HO.

I'maakue MHOrO00Opa3usn

PaccMoTpeTh Takue BOIPOCHI KaK:
v' TIoHsTHE TOIOJIOTHYECKOT0 MHOI000Opa3usl.
v’ I'magkue oToOpaskeHus apu(pMETHIECKUX TOMOJIOTHIECKUX POCTPAHCTB.
v' TloHATHE TIaJIKOr0 MHOrOO0pasusi.

3amaun.

1.

W

N3yunte TOHATHUS, BXONAIIME B O3TO  ONPENEICHHE:  TOIMOJIOTHYECKOE
IPOCTPAHCTBO,  OTKPHITOE  MHOXECTBO,  OKPECTHOCTb  TOYKH,  0a3za
TOIOJIOIMYECKOTr0 IPOCTPAHCTBA, TOMEOMOPPU3M, Xayc10p(oBO NPOCTPAHCTBO.
Kakue Habophl 0TBEUatOT OECKOHEUHO YAAJIEHHBIM TOUKaM?

VIMeroTCs M MHBIE TEOMETPUYECKUE MTPEACTABICHMS IPOEKTUBHOTO MPOCTPAHCTBA
JlokaxuTe, 4TO IIaJIKOCTh OTOOpa)XKEHHsI B TOUKE HE 3aBUCUT OT BBIOOpA KapThl
(V; v ) 1 He MeHsieTCA MPU 3aMEHE aTilaca Ha SKBUBAJICHTHBIM.

[IpoBepuTh, 4TO I OTOOpaXkeHus [ : R* — R* OrpaHMYEHHOr0 Ha €IUHUYHYIO
cdepy, Bce TOUKH SBIIAIOTCS PETYJIIPHBIMH, IPUYEM B KaXKIyI0 TOUKY ee oOpa3a
MEPEXOAT IBE AUAMETPATbHO IPOTUBOIMOJIOKHBIE TOUKH U TOJIBKO OHH.
PaccMmotpum aByMepHYI0 chepy S” ¥ JBa ariaca: MEPBBIA 3a1aéTCs ¢ MOMOIIBIO
cTepeorpauueckux MPOEeKIUH U3 I0KHOTO M CEBEPHOI'O MOJIOCOB, a JIPYroil ¢
IOMOIIbIO TapaMeTpHU3alMil OTKPBITBIX MOJycep uepe3 mapy KOOpIMHAT B
TPEXMEPHOM EBKJIMJIOBOM IPOCTPAHCTBE (HAIpUMeEp, B BepxHeH mnosycdepe B



KaueCcTBE KOOPJMHAT UCHOJIB3YIOTCS X U ). JJokaxkute, 4To 3TO JEHCTBUTEIBHO
aTiachkl, TO €CThb KapThl YJOBIETBOPSAIOT OMPEACICHUI0 KapT U COIIACOBAHHBI.
DOKBUBAJICHTHBI JIU 3TH JIBa aTiaca?
6.3. TemaTuka u 3a1aHus 115 J1a00PATOPHBIX 3aHATUI HPU HATUYUU
JlaboparopHble 3aHITHSI 110 TaHHOM TUCIUTUIMHE HE 3aIUTAaHUPOBAHBI.
6.4. MeTonnueckue peKOMeHIAIMH /IJIsl BHINIOJHEHHUSI KYPCOBbIX padoT

KypcoBbie paboThI 110 JaHHOM TUCIUILTAHE HE 3aITaHUPOBAHBI.

7. IlepeyeHb OCHOBHOM ¥ JJOMOJTHUTEJIbHOM JIUTEPATYPhI, HEOOXOAMMOI 1151
OCBOCHHS TUCIHUIIINHBI

Ne Jluteparypa Kou-
BO
KHHUT

OcHoBHasi iUTEpaTYpa

baswuie, Bsiueciia TumodeeBuy.
I'eomeTpus : yueb. mocobue s crya. 1 kypca ¢us.-mar. ¢ak. nea. uH-ToB /

1 baswuies, Bsueciiap Tumodeeruy, K. 1. Jlynndes, B. I1. UBanumkas. - [logonbck 10
: IIpocBemenue, 2004. - 351 c. : un. - [lpeam. ykas.: c. 343-347. - 240.00.
ArtanacsH, JleBon CepreeBud.
) I'eomeTpus : B 2 4. : [yue0. mocoOue Juist CTy[. Mej. UH-ToB] : momymieHo MO 20
P®. Y. 1 / Aranacsn, Jleon Cepreesudy, B. T. baspuies. - M. : Jlutep, 2008. -
336 c. : ui. - bubnuorp.: c. 328. - [Ipeam. ykas.: c. 329-332. - 320.00.
ArtanacsH, JleBon CepreeBud.
3 I'eomeTpus : B 2 4. : [yue0. mocoOue Juist CTy/. Mej. WH-TOB] : momymieHo MO 20
P®. Y. 2 / ArtanacsH, Jleon Cepreesudy, B. T. baspuies. - M. : Jlutep, 2008. -
352 c. : mn. - bubnwmorp.: c. 348. - [Ipenm. ykas.: ¢. 345-347. - 320.00.
JlonoJIHUTeIbHAS JTUTEpPaTypa
bazsines, B.T.
1 I'eomerpus : yued. nocobue i cTyZeHToB 1 kypca ¢us.-mar. dax. nes. uH- 77
’ toB : [monymeno MIT CCCP] / B. T. bassines, K. U. Jlynuues, B. [1. UBanuikas.
- M. : IlpocBenienue, 1974. - 351 c. - 2000.00.
Brirogckmii, M. 5.
2. CrnipaBo4HUK 1O 3yIeMeHTapHoi MaTtematuke / M. Sl. Beirogckuid. - M. : 10

Actpens: ACT, 2001. - 509 c. - [Ipeam.-umeH. yka3s.: c. 491-509. - ISBN 5-17-
009554-6. - ISBN 5-271-02551-9 : 53.52.

Aranacsn, JI. C.

I'eomerpus : [yuel. mocobue anst ¢pus.-MaT. ak. nex. MH-ToB] : B2 4. :
3. nomyieHo M-som npocsenienuss CCCP / JI. C. Aranacss, B. T. bassuies ; Y. 2. - 75
M. : TIpocBemenue, 1987. - 352 c. : uin. - bubnuorp.: c. 348 (21 Ha3s.). - [Ipeam.
ykas.: ¢. 345-347. - 1.10.

baswines, B. T.

I'eomerpus : [yueO. as cTyaeHTOB (pu3.-maT. dak. HH-TOB] : momymeHno MIT
CCCP. U. 2 : IIpoeKkTUBHOE MPOCTPAHCTBO U METOJIbI M300paxeHuit. OCHOBaHUS
reOMEeTPHUU. DJIEMEHTHI TOMOJIOTUHU. JINHUU U TOBEPXHOCTH B €BKJIMIOBOM
npoctpanctse / B. T. bassuies, K. U. lynuues. - M. : IIpocBenienue, 1975. - 367
c. : wI. - Crimcok juT.: ¢. 360 (32 Ha3g.). - [Ipeam. ykas.: c. 361-163. - 0.83.
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5. COopHUK 33]1a4 110 TeOMETPUH : [yueO. mocobue s CTYASHTOB (hu3.-MaT. dax. 77




nie. uH-ToB| : nonymieHo M-Bom nipocBemieHust CCCP / B. T. basbuies [u ap.] ;
nox pex. B. T. basbuieBa. - M. : IIpocsemenne, 1980. - 238 c. : wi. - bubnwmorp.:
c. 238 (15 nasB.). - 0.75.

COopHuK 3a/1a4 110 TeOMETPHH : [yuel. mocolOue Ass CTYJAeHTOB (hu3.-MaT. Qax.
nie. uH-ToB] : nonymieHo M-Bom nipocBemienuss CCCP : Y. 2 / JI. C. AranacsH [u
np.] ; mox pen. JI. C. Atanacsina. - M. : [Ipocsemenue, 1975. - 176 c. : ui. -
bubmwmorp.: c. 172-173 (59 Ha3B.). - YKa3. NpUMEHAEMBIX CUMBOJIOB H
o63HaveHwmii: c. 169-171. - 0.45.

119

ArtanacsH, Jleson CepreeBuy.

I'eomerpus : yue6. mocobue : B 2 u. Y. 2/ JI. C. Atanacsn, B. T. ba3buies. - 2-e
u3n., crep. - M. : KHOPVYC, 2011. - 422 c. : un. - bubnuorp.: c. 417. - [Ipeam.
ykas.: c. 418-422. - ISBN 978-5-406-01370-0 : 350.00.

[Tonpan, B.E. Dnements! Tononoruu: YuedHoe nocodbue / B.E. IToxpan — CII6.:
WznarensctBo «Jlanb», 2008 — 192 c.

Mumenko A.C., ConoseB HO.I1., ®omenko A.T. COopHUK 33724 11O
TuddepeHIranbHON reOMeTpUH U TOMOJOTHH: Y 4eOHOe TOCco0He I BYy30B. —
M.: U3parenscTBO (husnko-mMareMaTHuecKkol aureparypsl, 2004 —412 c.

10.

[MoctaukoB M.M. Jlekuuu no reomerpun. Cemectp III. ['magkue MmHOrO0Opasus:
Yueb.mocobue mis By3oB. — M.: Hayka, ri. pen. ¢us. mar. iut., 1987 — 479 c.

11.

Munop k., Yomnec A. Juddepennmansaas Tomnonorus. HauanbHbIH Kypc. —
M.: Mup,1972 — 277 c.

12.

Anexcanyipos, A. JI. 'eomeTpus: YueOnoe mocobue aist By3os / Al
Anekcannpos, H.}O. Heuperae - M.: Hayka. I'n.pen.¢us.-mar.mut.,1990. — 671
c.

8. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH

«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOEHM S 1M CIIUTLIUHBI

bubmmorexa KI'V http:/library.ksu.edu.ru/
OBC «Jlanby http://e.lanbook.com/

OBbC YHuepcuterckas Oubnanoreka onnaiu http://biblioclub.ru
OBC «ZNANIUM.COM)» http://znanium.com

9. Onucanue MaTepraIbHO-TEXHNYECKOM 0a3bl, HEOOX0AUMOM A/l OCYLIECTBICHUS

00pa30BaTeJIHLHOIO MPOIecca MO TUCHHUTIIHHE

Jlns mpoBeneHUsT 3aHATHUH O JUCHUIUIMHE HEOOXOJMMBbI ydyeOHas ayJauTOpHs,
JIOCKa, Mel (MapKepsl IS JIOCKH), MPOeKTop, HOyTOYK. HeoOxomumMoe mporpamMmHoe

obecrniedueHre — O(MCHBIN MaKeT.
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