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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (BoueHT) HurmeassiHosa A.M. kadpenpa
BbICLIE/ MaTEMATUKM U MATEMATUYECKOr0 MOOENMPOBAHNS OTOENeHNe negarormyeckoro
obpaszoBaHus , Ajgul.Nigmedzyanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Pasnen reometpun "OCHOBHbIE FEOMETPUYECKME CTPYKTYPbI 1 TONoNnorms" cooepXxut B cebe
cnenyowme pasnensl reomeTpum: MNMpoekTrBHas reoMeTpus; MeToabl n3obpaxeHuii; ObocHoBaHMe
reoMeTpuu 1 BBeOeHne B TOMOMOruio.

Llensamn nayyeHms aTmx pasnenoB reoMeTpun SBASIOTCA: COOENCTBUE CTAHOBMIEHMIO Y CTYAEHTOB
6a30B0W NPOKECCMOHANBHON KOMMNETEHTHOCT HA OCHOBE (DOPMMNPOBAHMNS Y HUX NPELCTABNEHWA 06
aKCUMOMaTN4YeCcKoM MeToLe NMOCTPOEHMS MAaTEMATUYECKMX TEOPWIA, MPEACTaBNEHNI O MaTEMATUKE Kak
Hayke 06 abCTpaKTHbIX MOHATMSAX U CTPYKTYypax, MOLENMPYIOWNX T€ AN MHblE CTOPOHbI PeanbHOro
Mupa.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npocpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.7 NpodgeccroHanbHbIi" 0CHOBHOM
obpasosaTtenbHol Nnporpammbl 050100.62 Mepnarormyeckoe obpaszoBaHne 1 OTHOCKTCS K
BapuaTtusHoi Yyactn. OcsamBaeTtcs Ha 3 Kypce, 5, 6 cemecTpbl.

OMCLMNNNHA BXOOMT B NPOGDECCHMOHAaNbHbI LMKN B BAPMATUBHOM ero Yyactu. [ns ee ycnewHoro
N3y4eHns HeobXxoOMMbl 3HAHNS 1 YMEHWs, MPUOBPETEHHbIE B CPeAHEN WKONe, a TakXe B Kypce
aHanuTnyeckas reometpus. NayyeHme kypca no3BonUT CTyAeHTaM nonyYnTb HaBbIKM NMPUMEHEHUS
abcTpakTHOM MaTemMaTrkun K o6 bekTam okpyxatowero Mmupa. Kpome Toro, reomeTpus passmsaeTt
NPOCTPaHCTBEHHOE MbIWEHNE N Y4UT COOTHOCUTb MaTEMATUYECKME OTHOLWEHUS C OTHOLWEHUSIMY
peanbHblX douryp. 3HaHMe Kypca MOXET CyLeCcTBEHHO NOMOYb B Hay4YHO-MCCNenoBaTenbckol paboTe.

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OK-1 BNafeeT KyNbTypoW MblwneHns, cnocobeH Kk 060bwweHuto,
(06WeKyNbTypHbIE aHanunay, BOCMPUATMIO MHAPOPMaLIMK, MOCTAHOBKE LIENN 1
KOMNeTeHLMK) BblIOOPY MyTein eé LOCTUXEHNS

cnocobeH npenonasaTb MHPOPMaTUKO-MaTeMaTnyeckme
OVCUMUMNNNHBI B CPeOHEeN WKone U cpelHuxX cneumnanbHbIX
obpasoBaTesibHbIX y4PEeXOeHUSX, BNageeT CoaepXaHNeM 1

(CI:'Ian(_;)eCCI/IOHaanbIe MeToOamn aNeMeHTapHON MaTeMaTKu 1 LWKONbHOW
KOMMETEHLINN) NHJOOPMATUKK, yMeeT aHann3npoBaTh 3eMEeHTapHy0
MareMaTuky C TOYKN 3pEeHNS BbiCLE MaTeMaTuku,
aHanna3nposatb KYpC WKONbHOW MHAPOPMATUKK C MNO3NLMK
TeopeTnyeckomn NHGOPMaTUKN
cnocobeH NoOHMMATb YHMBEPCANbHbI XapakTep 3aKOHOB IOTUKM
MaremaTn4yeckmnx paccyXxaeHuin, nx npUMeHNMoCTb B
pasnnyHbIX 06NaCTAX YENOBEYECKON AEATENBHOCTA, PONb U
ChnK-10 MECTO MaTteMaTukn B CUCTEME HayK, 3Ha4YeHne MaTtemaTn4eckom
(npodheccunoHanbHble Hayku Ons peweHns 3anad, BO3HMKAOLWWX B TeopUn 1
KOMNeTeHLmm) npakTuke, obLeKkyNnbTypHOE 3HAYEeHNEe MaTeMaTKK, BnageeTt

OCHOBHbIMW MONOXEHNSAMU NCTOPUM PA3BUTUA MATEMATUKN,
3BONMKOLUMN MaTEMATUYECKUX NOEn N KOHUEeNUnsamm
COBpPEMEHHOWN MaTemMaTUyeCcKomn Haykun
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

Lincpp komnereHuyu npwoGpePE:::ag(ﬁgngTeHum
CrK-8 BNlafeeT OCHOBHLIMY MONOXEHNSIMI KNAacCU4EeCKIX pasfenos
(MDOCDECCHOHANbHbIE MaTemaTu4eckomn Haykm, 6a30BbIMM UOEAMMN N METOLAMM
MaTeMaTuKm, CUCTEMOI OCHOBHbIX MaTEMaTUYECKNX CTPYKTYP W
KOMMeTeHuunn)
aKCUOMaTN4YECKMM METOLOM
BnafeeT KyNbTypoii MaTeMaTU4eCKoro MbllWIEHUS, TOrMYeCKOoi
N anropuTMUYECKON KynbTypol, cnocobeH noHMmaTb obLyto
CTPYKTYypYy MaTeMaTn4yeckoro 3HaHusl, B3aMMOCBSA3b MeXdy
CrK-9 PasnNYyHbIMM MaTeMaTUYECKUMUN ANCLUNIMHAMN,
(NPOCPECCHOHANBHBIE Peanu30BbLIBaTL OCHOBHbIE gIeTO,D,bI MaTeMaTnyecKmx
KOMNETEHLIAN) paccyXaeHunii Ha OCHOBE 0BWWX METOLOB HAY4YHOr0
NCCNenoBaHUs 1 OnbiTa peleHns y4ebHbIX U Hay4YHbIX Npobnem,
NONb30BaTbCS S13bIKOM MaTEMATUKN 1 MaTeMaTU4eCKOW
TEPMUHOOr e, KOPPEKTHO BblpaXaTb U apryMeHTUpPOBaHO
060CHOBbIBaTb UMEIOLLMECS 3HAHUS
BnageeT COBPEMEHHbIMM (POPMANM30BAHHbBIMU
ChnK-11 MaTemMatuyeckmMun, NHOPMaLMOHHO-TOTMYECKMU U
(NpogpeccuoHanbHble NIOMMKO-CEMAHTUYECKMMN MOLENSMA N METOAAMU
KOMMEeTeHLMN) npeancTaeneHuns, cbopa n obpaboTkm MHopMaunm ons
y4yebHbIX Lienei

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

3HaTb U NOHMMATb OCHOBHbIE reoMeTpmdeckmne noHATUA N OTHOWEHUA: akCnoMaTuky
COOTBETCTBYIOLWMX pa3nenoB reoMeTpun, OCHOBHbIE onpeneneHns N TeopeMbl, PopMynnpoBKn
YTBep)I(,D,eHI/IVI, MeTo bl fJoKa3aTtenbCTBa OCHOBHbIX N3 HUX, BO3MOXHbIE cqoepbl UX I'IpI/IJ'IO)KeHVII7I B
WKONbHOW MaremaTuke

2. IONXeH yMeTb:

YMeTb npoBOoONTb CTaHOAPTHbIE NCCnenoBaHNA reoMeTpnyeCckKnx CBOWCTB M Bbl4UCNATb pasnnyHbolie
reoMeTpunyeckme xapaktepucTukn.

YMeTb genatb reoMeTpuyeckme NoCTPOeHMs YepTeXn NCrnonbayst MeToabl M306paxeHui,
6a3vpyoLWNXCS Ha TEOPUM NPOEKTUBHO reoMeTprm

YMETb pasnmyaTtb akCMOMaTMKN OTHOCSLLMECS K FTEOMETPUYECKMM TEOPUSM
3. OONXEeH BnageThb:

BNnafeTb KOOpAMHATHbIM METOOOM N UCMOJIb30BaTb €ro ANs peleHns cTaHaapTHbIX 3aaad
aHannTU4yeckom, NPOEeKTUBHOM reoMeTpun.

Bnagetb MeTogamm reoMmeTpmn4eckumnx I'IOCTpOGHI/II?I.

Ob6BbACHUTb OCHOBHbIE 3/IEMEHTHI Teopun I'IpOGKTI/IBHOVI reoMeTpunm n Tononornn.

6a30Bble noen 1 MetToabl 3TUX pPasnenoB MaTeMaTku, CUCTEMY OCHOBHbIX MaTeMaTU4YeCKmX
CTPYKTYp Kypca 1 BnafeHne akcuomaTnyeckmm MeTonamm

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AMCUUNINHBI 3a4eT B 5 ceMecTpe; 9k3aMeH B 6 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6annos, 13 HUX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

55-70 6annos - "ynoBneTBOpUTENBHO" (YA0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TemaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl u yachol

ayauTopHom pabortbl,
Paspen ¥ P P

Hepens MX TPYA0EMKOCTb Tekywiue coopmbl
N 'D'"Kn"g;lr;;:]v"l"b'/ CemMecTPemectpa (B yacax) KOHTpONsi
Nek ImI1pal(wu-lecxmeJ1a60paTop|-|b|e
u 3aHATUSA paboTtbl

Tema 1. MNoHaTME

NMPOEKTUBHOIO

npocTpaHcTea. Mooenn

NMPOEKTUBHOIO YCTHbIA OnNpocC
1. 1 2

MpoCTpaHcTBa. 5 0 0

MNpoekTnBHbIE

KoopAanHarTbl.

CornacoBaHue basuca

Tema 2. [epcrnekTnBHOE
oTobpaxeHne npsiMo B
Ny40K MPsIMbIX.
PacwunpeHHas npsmas.
[MpoekTnBHbIE
2. KoopAMHaThl Ha 5 2 2 0 2
npsAMon, o4HOPOLHbIE
KoopaMHaThl Ha
NPOEKTUBHOMN MNPSAMON.

OomMallHee
3agaHne

Tema 3. lNepcnekTnBHOE
oTobpaxeHne
MNOCKOCTW B CBA3KY
npsiMbix. PacwmpeHHas
NNOCKOCTb.
[MpoekTMBHbIN penep Ha noMallHee
3. [nnockocTn. Teopema o 5 3 2 0 4 3ajaHve
NPOEKTUBHOM perepe.
OnHopoaHble
KoopAuHaTbl Ha
NPOEKTUBHOM
NNOCKOCTU
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 4. Ycnosue
NPUHALANEXHOCTU TPex
TOYeK npsimMon. [psamas
Ha NPOEKTUBHOM

MAOCKOCTN.
omallHee
M MeTpUYecKu A
apameTtpuyeckmne sanaHne

ypaBHEHNS MPSIMOIA.

4. |O6uee ypashenne 5 4 2 0 2 KOHTPOMbHAS
npsimoii. OcobeHHOCTH TO4Ka
ypaBHEHMS NPsIMOi No
OTHOLWEHWIO K
PacnonoXeHunto
OTHOCUTENbHO
NPOEKTUBHOrO penepa.

Tema 5.
MNpeobpasoBaHus
NPOEKTUBHbIX
KoopAauHar. nomauHee
5. [[pocTenwne ceoncTea 5 5 2 0 2 3agjaHue
NPOEKTUBHOM
NaoCKOCTU U
NPOEKTUBHOIO
npoCTpaHCcTBa.

Tema 6. [NpuHUMN nomatuiHee
6. |[0BOMCTBEHHOCTMW. 5 6 2 0 2 3apaHve
Teopema [e3zapra.

Tema 7. [1BoHOE
OTHOLWEHNE YeTbIpex
TOYeK, ero ceorncTBa
(Teopembl). CnoxHoe noMallHee
7. |0THOLWEHWE YeTbIpex 5 7-8 4 0 4 3apaHve
NPSAMbIX MyyKa.
["apmMoHuyeckne
yeTBepku. [MonHbInA
YeTbIPEXBEPLNHHUK.
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 8. NpoekTuBHbIE
oTOOPaxXEeHNs un
NPOEKTUBHbIE
npeobpasoBaHus.
MNepcnekTuBHblE
oTOBpaxKeHuns.
Teopembl 0
NPOEKTUBHbIX
0TOOPaXEHUSIX.
MNpoekTnBHbIE
npeobpasoBaHUs
NPsAMON 1
WNHBAPWAHTHbIE TOYKMW.
MNpoekTnBHblE
npeobpasoBaHUs
MNOCKOCTN, NX
Knaccugomkauus.
TeopeTunko-rpynnosom
NPVHLMUN NOCTPOEHUS
reomeTpuu

JomalHee
3agjaHune
KOHTPO/IbHas
TO4YKa

Tema 9. LleHTpanbHoe 1
napannenbHoe
NnpoeKkTnpoBaHme, nx
WHBaPWaHTHI.

. [N306paxeHmne

NPOCTENLWMX NIOCKUX
douryp ¢ nNoMoLLbo
napannenbHoro
NPOEKTUPOBAHUS.

11

JomMallHee
3agaHune

10.

Tema 10. lNoHsATME O
meTtoge MoHxa.
N306paxeHne
NPOCTEenWnx
NPOCTPaHCTBEHHbIX
gouryp. AKCOHOMETpPUS.
Teopema
Monbke-LWBapua.

12

JomMallHee
3adaHune

11

Tema 11. lNo3nUmoOHHbIE
3apayn. [MonHble n
HenonHble
n3obpaxeHus.

.MeTpuyeckne 3anaum.

[MocTpoeHne cevyeHuin
NPOCTPaHCTBEHHbIX
douryp ¢ nNoMoLLbo
Teopembl [esapra.

13

JomMallHee
3agaHune
KOHTpPO/IbHas
TO4YKa

PernctpaumoHHbIn Homep
Ctpanunua 7 us 27.
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

12.

Tema 12. [oHsATME O
MaTeMaTnyeckomn
CTPYKTY-pe, npuMepsbl
mMaTemMaTnyecKux
CTPYK-TYP.
NHTepnpetauuns
CUCTEMbl aKCVOM
(MOgenu CTpyKTyp).
3omopchuam cTpykTyp,
npumepsbl. TpeboBaHus,
npenbaBnseMble K
C/C-TEME aKCKOM.
MNonHoTa cuctemol
ak-cuom. MNpumepsi.

YCTHbIA OnpocC

13.

Tema 13.
HenpoTneopeymBoCTb 1
NnonHoOTa CUC-TEMb
akcuom Benns
TPEXMEepPHOro
eBKInaooBa
npoCTpaHCcTBa.
OnpepeneHne npsambix,
NNOCKOCTEMN,
NnonyrnnockocTen,
OTPE3KOB, Ny4Yen, yrnos.
JlokazatenbcTBo
OCHOBHbIX TEOPEM
NAaHUMETPUN U
CTEPEOMET-PUN.

2-3

JomMallHee
3agaHune

14

Tema 14. "Hayana"
Esknnpa n V noctynar.
OkBuBaneHTbl V-ro
noctynara Esknupa.
Teopema Tycu

‘|(NexaHgpa). MNepsas

Teopema Cakkepwm -
NexaHpgpa. Bropas
Teopema Cakkepwm -
NexaHppa.

pedepart

15.

Tema 15. Cuctema
akcuom 'mnbbepra.
Akcuroma Apxumena.
Akcnoma KaHtopa.

Akcuoma JepekunHpa.

JomMallHee
3agaHune

PernctpaumoHHbIn Homep
Crpanuua 8 us 27.
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

16.

Tema 16. Akcnoma
INNobayveBckoro.
OcHOBHble (hakTbl
reomMeTpum
INNobayveBckoro.
MapannenbHbie U
pacxonsiumecs npsimble
NA0OCKOCTU
INNobayeBckoro.

6-7

KOHTPO/NbHas
paboTta

17.

Tema 17. AKCMOMBI
OJIHbI OTpe3Ka.
Teopema
CyWeCTBOBaHWS U
€4NHCTBEHHOCTU OJINHbI
oTpe3ka. AKCMOMbI
nnowaanu
MHOIrOYro/fibHMKa.
Teopema
CyWeCTBOBaHWS U
€ONHCTBEHHOCTN
nnowaanu
MHOrOYronbHMKa.
PaBHOBENNKOCTb 1
PaBHOCOCTaBNEHHOCTb
MHOMOYrofibHUKOB
(Teopema).
Kesagpupyembie
dourypbl. O6beMbI 1
reomeTpuyeckune
BE/INYUHBI.

KOHTpPO/IbHas
TO4YKa

18.

Tema 18.
Tononorunyeckoe
NPOCTPaHCTBO,
Tononornyeckas
CTPyKTYypa.
Onpegnenexmnsa n
npumepsbl. basa
Tornonorunn. Teopema o
6a3e Tononoruu.
Teopema 0 3aMKHYTOCTH
noaMHOXecTBa
TOMONOrNM4ecKoro
NpoCTpaHCTBa.
MoonpocTpaHCTBO
TOMONOrM4ecKoro
npoCTpaHCTBa.

YCTHbI Onpoc
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Buabl 1 yacbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N 'uuﬁr""""Hb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
oayns
MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Nekuunn

Tema 19.
HenpepblBHOCTb
oTOBpaxKeHuns.
Teopema.
["lomeoMopdpuam.
Mpumepbl.
OtoennmocTb.
KoMnakTHOCTb.
19./CBSA3HOCTb. 6 11-12 4 0 2
MHoroobpasue.
Onpegnenexne n
npumepbl. KnetoyHoe
pas3noxeHue
MHOroobpasusi.
Onneposa
XapakTepucTuka
MHOroobpasusi.

Tema 20.
OpueHTunpyemble n
HEOPUEHTNPYEMbIE
MHOroobpasusi.
Knaccugomkauns
KOMMaKTHbIX OBYMEPHbIX

MHOT WiA.
orooGpas KOHTpONbHas

TeopeMbl.
20. eomeTpuyeckoe Teno. 6 13 2 0 2 To4Ka

Bbinyknoe teno.
Bbinyknbie
MHOIOrPaHHUKMW.
[MpaBunbHbIEe
MHOTOrpaHHUKK U nX
Knaccugomnkaums.

YCTHbIA OnpocC

Tema . Torosas 3ayert
doopma KOHTpOns 5 0 0 0

Tema . NTorosas 6 0 0 0 3K3aMeH
doopma KOHTpons

NTtoro 52 0 56

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. NMoHsATME NPOEKTUBHOIO NpocTpaHcTBa. Moaeny NpoekKTMBHOrO NPOCTPaHCTBA.
MpoekTuBHbIe KooOpAUuHaTbl. CornacoBaHue 6a3uca

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

[MoHATME NPOEeKTMBHOro NpocTpaHcTea. Mogenm NPoekTMBHOro npoctpaHcTea. [poekTuBHbIE
KoopauHaTtbl. CornacosaHue 6asuca (24.)

Tema 2. NMepcnekTMBHOE OTOOpPaXeHne NPSIMON B Ny4YOK NpsiMbiX. PaclumpeHHas npsimas.
lNMpoekTuBHbIE KOOPAMHATbLI Ha NPSIMOW, 0AHOPOAHbIE KOOPAMHATbl Ha NPOEKTUBHOMN NPSAMOM.

NeKUuMoHHoe 3aHsiTne (2 yaca(os)):

MNepcnekTnBHOE 0TOBPaXeHNe NPSMOIA B Ny4OK NpsiMbIX. PaclumperHas npsmas. MpoekTuBHble
KoopAMHaTbl Ha NPSIMOR, 0AHOPOAHbIE KOOPANHATHI HA MPOEKTUBHOW NPSMONA. (24.)

KETPOHHBH
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naboparopHas pabora (2 yaca(oB)):

[MocTpoeHme TOYKM Ha NPOEKTUBHOM NPSAMON MO €€ NPOEKTUBHbLIM KoopauHaTam. Cnyyan
OLHOPOOHbIX KoopAuHaT. (24.)

Tema 3. NMepcnekTMBHOE 0TOOpaXeHne NIOCKOCTU B CBA3KY NpsiMbiX. PaclumpeHHas
nnockocTb. MpoeKkTUBHbLIN penep Ha NnockocTu. Teopema o NPOEKTUBHOM penepe.
OnHOpOoAHble KOOPAUHATLI HAa NPOEKTUBHOW NIOCKOCTH

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MepcnekTnBHOE OTOBPaxXeHNe NNOCKOCTM B CBA3KY NPsIMbIX. PaclumpeHHas nnockocTb.
MpoeKkTuBHbIN penep Ha nnockocTn. Teopema o NpoekTMBHOM penepe. OQHOPOLAHbIE KOOPAMHATbI
Ha NPOEKTUBHOWN NMIOCKOCTU (24.)

naboparopHas pabora (4 4aca(oB)):

MocTpoeHne TOYKM NPOEKTMBHOM NNOCKOCTM MO €€ NPOEKTUBHBIM KOOpANHaTaM(pasnuyHbie BUabl
NPOEKTUBHOIO penepa, COBCTBEHHbIE U HECOBCTBEHHbIE TOYKM). (34.) Cnyyait 04HOPOAHBIX
koopauHar.(14.)

Tema 4. Ycnosue npuHaoneXxXHoCTU Tpex Todek npsimon. MNMpsimasi Ha NPOEKTUBHOM NNOCKOCTM.
MapameTpuueckue ypaBHeHus npsimon. O6uee ypaBHeHUe npsimMon. OcCo6eHHOCTU ypaBHEHUs
NPSAMON NO OTHOLLIEHUIO K PacnofioXeHU0 OTHOCUTENIbHO NMPOEKTUBHOrO penepa.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Ycnosure npuHannexHoCT Tpex Todek NpsMoit. MNpsaMas Ha NPOEeKTUBHOM MOCKOCTH.
MapameTpuyeckme ypaBHeHus npsimoii. Obuiee ypaBHeHne npsimoii. OcobeHHOCTU ypaBHEHNS
NPSMO MO OTHOLWEHWNIO K PaCnofIOKEHMIO OTHOCUTENIbHO NPOEKTUBHOIO penepa. (24.)

naboparopHasi pabora (2 4aca(oB)):

WccnenoBaHme B3avMHOMO pacnonoXeHus NpsiMblX Ha MPOEKTUBHOM MAOCKOCTM MO MX 06WUM
YPaBHEHUSAM U NOCTPOEHMIO NPSAMbIX. (24.)

Tema 5. Npeobpa3oBaHus NPoeKTUBHbIX KOopAauHar. NpocTenume cBONCTBa NPOEKTUBHOMN
NMOCKOCTU U NPOEKTUBHOIO NPOCTPaHCTBA.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

MpeobpasoBaHns NPOEKTUBHbIX KoopAnHaT. MNpocTeliwmne CBONCTBA NPOEKTMBHON MNOCKOCTN U
NPOEKTUBHOIO NPOCTPaHCTBA. (24.)

naboparopHasi pabora (2 4aca(oB)):

MpeobpasoBaHns NPOEKTUBHbIX KOOPAUHAT. (24.)

Tema 6. NMpuHunn asoncTteeHHocTU. Teopema L e3apra.

JNleKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

MpuvHuun neoncteeHHOCTU. Teopema Lesapra. (24.)

naboparopHas pabora (2 4aca(oB)):

JlokazatenbCTBO yTBEPXAEHNIA C MOMOLLbIO MPUHLMNA OBOMCTBEHHOCTW. 3a4a4m Ha NOCTPOEHME Ha
OoCHoBe Teopembl [lesapra. (24.)

Tema 7. [1BOMHOE OTHOLLEHME YeTbIpex ToYeK, ero CBomcraa (Teopembl). CnoxHoe OTHOLLEeHue
yeTbipex NpsiMbix ny4yka. FlapMoHuyeckune yetBepku. MNMonHbIN YeTbipexBepLUNHHUK.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

J1BOMHOE OTHOLWEHNE YeTblipex TOYeK, ero cBoncTea (Teopembl). CNOXHOE OTHOWEHME YETbIPEX
NPSMbIX Nyyka.(24.) MapMoHu4Yeckne Yyetsepku. MONHbIA YeTbipexBEPLWNHHUK. (24.)

naboparopHasi pabora (4 yaca(oB)):

PeweHne 3anay Ha BbIHUCNEHNE CNOXHOMO OTHOLWEHNS YeTbIPeX TOYEK NPOEKTUBHOM MPSMOIA 1
CNOXHOE OTHOLWEHMNE YeTblipex NPAMbIX Ny4dka. (24.) 3a4a4m Ha NOCTPOEHME TOYKN (MPSMONR),
rapMOHNYECKOW MO OTHOWEHMUIO K TPEM 3aaHHbIM TOYKaM (NpsMbIM). (24.)

Tema 8. MpoekTMBHblE 0OTOOPaXEHUs1 N NPOEKTUBHbIE Npeobpa3oBaHus. MepcnekTUBHbIe
oTob6paxeHusi. TeopeMbl 0 NPOEKTUBHbIX OTOOpaxeHusx. MpoeKTUBHbIE Npeobpa3oBaHUSA
NPSIMOW U MHBapUaHTHble TOUYKU. MpoeKTUBHbIE Npeobpa3oBaHUs NIOCKOCTH, UX
Knaccudpukaums. TeopeTUKo-rpynnoBom NPUHLUMN NOCTPOEHNUSA reomeTpumn

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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MpoekTVBHbIE 0TOBPAXEHMS U NPOEKTUBHbIE Npeobpas3oBaHust. MepcnekTnBHbIE 0TOBPaXeEHMSI.
TeopeMbl 0 NPOEKTUBHbIX 0TOBpaxeHusX.(24.) MNpoekTMBHbIE Npeobpa3oBaHUs NPSIMOIA 1
NHBapPWaHTHble TOYKW. [MpoekTnBHbIE Npeobpa3oBaHNs MNOCKOCTU, UX Knaccuapukauus.
TeopeTrKo-rpynnoBoi NPUHLMM MOCTPOEHUS reoMeTpun (24.)

naboparopHas pabora (2 4aca(oB)):

PeweHune 3anay Ha NpoekTUBHbIE Npeobpa3oBaHnst NPsIMOiA 1 NnockocTu. HBontoums. MoMonorus
(runepbonnyeckas n napabonuyeckas). (24.)

Tema 9. LleHTpanbHoe 1 napannenbHoe NPoeKTUpoBaHMe, UX MHBapuaHTbl. U3o6paxeHue
NPOCTENLLNX NNOCKUX (PUryp C NOMOLLLbIO NapanniefibHOro NpPoeKTUpPoBaHUS.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

LleHTpanbHoOe 1 napannenbHoe NpPoeKTPOBaHNE, X MHBAPMAaHTbLI. VI3o6paxeHune npocTenumx
MNOCKUX CoUryp C NOMOLLbIO NapannenbHOro NPOekTUpPoBaHus. (24.)

naboparopHas pabora (2 4aca(oB)):

N306paxeHne couryp B akCOHOMETPUYECKNX NPOEKLMsX. PelleHne MeTpmyecknx 3aaad Ha
MNOCKOCTU. (24.)

Tema 10. MNoHsiTne 0 meToae MoHXxa. U3o6paxeHune NpPoCcTenLLIMX NPOCTPaHCTBEHHbIX churyp.
AxcoHomMmeTpus. Teopema lNonbke-LlBapua.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

MoHsiTne o metone MoHxa. N3obpaxeHne NpoCcTeRWmnX NPOCTPAHCTBEHHbIX onryp. AKCOHOMETPUSI.
Teopema lNonbke-LBapua. (24.)

naboparopHasi pabora (2 4aca(oB)):
MocTpoeHne CevyeHnii MHOrorpaHHUKOB. PelleHne MeTpuyeckmnx 3aaad B NPoCTpaHcTBe. (24.)

Tema 11. NMNo3nunoHHbIe 3apayn. NonHble U HenosHble M306pa)|(e|-w|9|. MeTqueCKue 3anavyn.
I'Ioc7poe|-w|e ceyeHumn NPOCTPaHCTBEHHbIX cpuryp C NOMOLLbKO TEOpPEMbI ,El,esapra.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Mo3numoHHble 3ana4n. NonHble 1 HenonHble n3obpaxeHus. MeTpuyeckne 3apayu. NocTpoeHne
CEeYeHMin NPOCTPaHCTBEHHbIX CoUryp € nomoLlblo Teopembl lesapra. (24.)

naboparopHas paborta (6 4aca(oB)):

PelweHne no3numoHHbIX 3ana4. [locTpoeHe ceveHnin MHOrorpaHHMKOB METOLO0M COOTBETCTBYIOWMX
TO4YeK 1 MeTodoM crnepa. (44.) PeweHne meTprnyecknx 3apaud. (24.)

Tema 12. NoHATUE O MaTeMaTUYECKOWN CTPYKTY-pe, MpUMepbl MareMaTtuyeckux CTpyk-Typ.
MHTepnpeTtaumsa cucteMbl akcMom (Moaenu CTpyktyp). U3oMmopcouam cTpykTyp, npumepsbil.
TpeboBaHus, npenbsBRsieMble K CUC-TeMe aKCUOM. lonHoTa cuctembl ak-cuoM. Mpumepsl.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

MoHsATUE O MaTeMaTUYeCcKol CTPYKTYpe, MpMMEpPbl MaTeMaTnyeckux cTpykTyp. NHTepnpetaums
CMCTEMbI aKCVOM (MoAenn CTPYKTyp). I3oMopdpmam cTpykTyp, npumepsl. TpeboBaHus,
npenbsBnsieMble K cUcTeMe akcroMm. MNonHoTa CUCTEMbI aKCUOM.

Tema 13. HenpoTuBOpEUYMBOCTb M NONIHOTa CUC-TEMbl aKkCMOM Benns TpexMepHoOro eBknnaoBa
npocTtpaHcTBa. OnpeneneHne npsiMbix, MIOCKOCTEN, MNONYMNIOCKOCTEN, OTPE3KOB, Jyyen,
yrnos. [loka3aTesibCTBO OCHOBHbIX TEOpEeM MIaHUMETPUN U CTepeoMeT-pUn.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HenpoTnBope4rBOCTb 1 NONHOTA CUC-TEMbI aKCMOM Beiins TpexMepHOro eeknmaooBa NpoCTpaHCTBa.
JlokasaTenbCTBO OCHOBHbIX TEOPEM MNAHUMETPUN N CTEPEOMET-PUN.

naboparopHas pabora (8 4aca(oB)):
OnpepeneHne NpsMbIX, NIOCKOCTEN, NONYNNOCKOCTEN, OTPE3KOB, Nly4ei, YrioB.

Tema 14. "Hayana" Esknupa n V noctynar. 9kBmBaneHTbl V-ro noctrynara Eeknupna. Teopema
Tycwm (JlexaHnppa). NepBasa Teopema Cakkepwm - JlexaHgpa. Bropas teopema Cakkepm -
INexanppa.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

"Havana" Esknunpga n V noctynat. 9ksmeaneHTbl V-ro noctynara Esknuaa. Teopema Tycu
(Nexangpa).
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naboparopHas pabora (2 yaca(oB)):
MepBas Teopema Cakkepu - JlexaHgpa. Bropas teopema Cakkepwm - Jlexxangpa.

Tema 15. Cuctema akcuom MNanb6epta. Akcuoma Apxumena. Akcuoma KaHtopa. Akcuoma
denekuHaoa.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

Cuctema akcuom 'mnbbepta. Akcuoma Apxumena. Akcnoma KaHTtopa. Akcuoma [lenekmHaa.
naboparopHas pabora (6 4aca(oB)):

PeweHne 3apnay B cnucteme akcmom Munbbepra.

Tema 16. Akcnoma Jlo6aueBckoro. OcHoBHble doakTbl reomeTpumn JlobaueBcKoro.
MapannenbHble u pacxopswmnecs NnpsiMbie NIOCKOCTU Jlo6aueBCKOro.

JNIeKLMOHHoe 3aHsitue (4 4aca(oB)):

Akcunoma JlobaveBckoro. OCHOBHbIE hakTbl reomeTpum JlobayeBckoro.
naboparopHas pabora (2 yaca(oB)):

MapannenbHble 1 pacxooswmecs npsimble NnockocTy JlobayeBckoro.

Tema 17. AKCMOMBI OJIMHbI OTpe3Ka. TeopeMa CyLL,eCTBOBaHUS U e 0UHCTBEHHOCTU O/INHbI
oTpe3ka. AKCMOMbI NoLLaaAn MHOroyrosibHuKa. Teopema CyLLecTBOBaHUS U e AUHCTBEHHOCTU
nioLw,aan MHOroyrosibHuKa. PaBHOBENIMKOCTb U paBHOCOCTaB/IEHHOCTb MHOTOYrofibHUKOB
(Teopema). KBagpupyemble cpurypbl. O6beMbl U reoMeTpuyeckue BefIMUYUHbI.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):

AKCVOMbI OnVHbI oTpe3kKa. TeopeMa cywecTBOoBaHMNA N e ANHCTBEHHOCTU OJ/IHbI OTpe3Ka. AKcnombl
nnowagn MHOroyronbHukKa. TeopeMa cyuwectsoBaHUA N €AMHCTBEHHOCTU rnnowaann MHOIroyroJibHuKa.
PaBHOBENNKOCTb 1 paBHOCOCTAB/IEHHOCTb MHOIOYyro/ibHMKOB (TeopeMa).

naboparopHasi pabora (4 4aca(oB)):
Ksappupyembie dourypbl. O6beMbI 1 FEOMETPUYECKNE BENNYMHBI.

Tema 18. Tononoruyeckoe NpoCcTpaHCTBO, TONONOrnyeckas CTpykrypa. OnpeneneHms u
npumepbl. Baza Tononoruun. Teopema o 6ase rononorun. Teopema 0 3aMKHYTOCTH
NoAMHOXeCTBa TOMOMOrMyeckoro npocrpaHcTea. NoanpocTpaHCTBO TONOIOrM4ECKOro
NpOCTpaHCTBa.

JNleKLMOHHOe 3aHsiTne (4 4yaca(os)):

Tononornyeckoe NPOCTPAHCTBO, Tornonormyeckas cTpyktypa. OnpeaeneHns n npumepsbl. basa
Tononorun. Teopema o 6ase Tornonornv. TeopemMa 0 3aMKHYTOCTU MOAMHOXECTBA TOMOIOrM4YECKOro
npocTpaHcTBa.

naboparopHas pabora (2 4aca(oB)):
MoanpocTpaHCTBO TOMOMOrMYECKOro MPOCTPaHCTBA.

Tema 19. HenpepbiBHOCTb OoTOOpaxeHusi. Teopema. Fomeomopcpusm. NMpumepsi.
OtpenumocTtb. KoMmnakTtHOCTb. CBA3HOCTb. MHOroo6pasue. OnpeneneHue v npuMepbl.
KnetouyHoe pa3noxeHune MHOroobpasus. duneposa xapakTepucTuka MHOroobpasus.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Fomeomopdomam. Mpumepbl. OToENUMOCTD.
KomnakTtHocTb. CBA3HOCTL. MHOroobpasmve. OnpeneneHne n npuMepb..

naboparopHas pabora (2 4aca(oB)):
Kneto4Hoe pasnoxeHne MHoroobpasus. dineposa xapakTepucTka MHoroobpasusi.

Tema 20. OpueHTUpPyeMble U HeOpUeHTUpyeMbie MHOroobpasus. Knaccudpumkauus
KOMMaKTHbIX ABYMEpPHbIX MHOroo6pasuin. Teopembl. FeomeTpuueckoe Teno. Boinyknoe teno.
Bbinyknbie MHOrorpaHHUKU. lNpaBunbHbie MHOrorpaHHUKM U UX Knaccudukaums.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OpueHTMpyeMble U HEOPUEHTUPYEMbIE MHOro0bpasns. Knaccmgukaums KOMNakTHbIX ABYMEPHbIX
MHoOroobpaswuii. TeopeMbi.

naboparopHas pabora (2 4aca(oB)):

["'eomeTpuyeckoe Teno. Boinyknoe Teno. Boinyknbie MHOrorpaHHuku. MNpasnnbHble MHOrOrpaHHUKN 1
nx Kknaccugmkauus.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKoCTb g%%’:::;;g:;gzg;
AucumnnmHel cemecTpa paborthbl (B yacax) 6
CTYyAOEeHTOB paboTbl
Tema 1. lNoHsATME
NMPOEKTUBHOIO
npoctpaHcTea. Monenwu
NMPOEKTUBHOIO noarotoBka K o
1 npocTpaHcTBa. S 1 YyCTHOMY Onpocy 2 ycTHbI onpoc
[MpoekTnBHbIE
KOOpAMHaThI.
CornacosaHue 6asnca
Tema 2. [lepcrnekTrBHOE
oTobpaxeHne NpsiMoii B [MpenycmaTpusarqrcs
Ny4OK MPSMBbIX. 3ajaHns ons
PacwupeHHas npsamas. CaMoCTOATENbHOW
5 MNpoekTuBHbIE 5 5 paboTbl 5 nomawHee
" |KoopAnHaThl Ha CTyOeHTOoB (25 3apaHve
npsMOM, 0AHOPOOHbIE BapVaHTOB) U
KoopamMHaThl Ha KOHCYynbTaumn rno
NPOEKTMBHOW MPSAMOMN. pewe
Tema 3. lNepcnekTBHOE
oTobpaxeHne
MIOCKOCTU B CBA3KY
npsambix. PacwmpeHHas lNpenycmarpuBaiqres
MNOCKOCTb. sananins ansa -
[NpoekTBHbIN penep Ha CagOCTOHTe"bHOM
3. [nnockocTn. Teopema o 5 3 [PavoTHl 4 fomalliHee
CTYyOeHTOB (25 3apaHve
NPOEKTUBHOM penepe. BAPMAHTOB) 1
Onnopoable KOHCynbTauun no
KoOopAwnHaThl Ha pele
NMPOEKTUBHOM
MIOCKOCTU
Tema 4. Ycnosue NOAroToBKa K
NPUHAANEXHOCTY Tpex KOHTPONbHOIA 1 KOHTPONbHAas
TOYEK NPAMONA. I:Ipﬂmasl TOUKE To4Ka
Ha NPOEKTUBHOW
MIOCKOCTMW.
MNapameTpuyeckune MNpenycmatpusargTcs
4. |YPaBHEHUSA NPSAMOMN. 5 4 3ajaHna ons
" |Obwee ypaBHeHME CaMOoCTOATENbHOW
npsimoii. OcobeHHoCTU paboTbl 1 nomalHee
ypaBHEHNS NPSMON No CTyLEeHTOB (25 3ajaHve
OTHOLWEHWNIO K BapVaHTOB) U
pPacronoXeHuto KOHCynbTaLumm rno
OTHOCUTESIbHO pewe
NPOEKTUBHOrO pernepa.
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(noueHT) HurmepnssHosa A.M.

Buabl
N Paspen Cemecrp| Heaens | camoctosTensHoit [TpyAoemMkocTs g‘:ﬂ%’:‘;;‘;‘::;gﬁgz
AucumninHbl cemecTpa paborthbl (B yacax) 6
CTYy[EHTOB paocoTbl
E%gggbasosamg MpenycmaTpuBargTcs
NPOEKTUBHbBIX safiaHnsa ana -
CaMOCTOSITENbHOW
5 Knooo%%;ﬁhe cBoOiiCTBa 5 5 [paorsl 2 AoMallHee
. ngoeKTl/lBHOVI CTYAEHTOB (25 3afaHve
BapVaHTOB) U
nnockocTy 1 KOHCYnbTaumm no
NPOEKTUBHOIO oele
NpPOCTPaHCTBa.
MpenycmaTpuBargTcs
3afaHusa ons
Tema 6. MpuHLMA CaMoCTOATENbHO
6. |nBOVICTBEHHOCTM. 5 e [padorsl 4 AomalHee
Teopewma [e3apra. CTyAEHTOB (25 3ajaHve
BapVaHTOB) U
KOHCYNbTaumm no
pelwe
I?:(?m?e.Hﬁ:zVéﬁgﬁaex lNpepycmarpusaigres
. 3agaHns ons
TOYeEK, ero CBONCTBa N
(TeopeMbD.CﬂOXHOG CaMOCTOATENbHOU
7. |oTHOWeEHME HeTbl 5 7.8 |padorsl 4 AomalHee
' pex 25 3anaHvie
NPSMbIX My4Ka. CTYAEHTOB (
apMoHWYeckme Egﬁg’aﬁg’:) I/II/IVI o
yeTBEpKU. MonHbIN pemey H
4eTbIPEXBEPLNHHIK.
Tema 8. lNpoekTnBHbIE
oTobpaxeHus un NOLFOTOBKA K
NPOEKTUBHbIE KgHﬂTSOJC')IbH?)IZ 5 KOHTPONbHAaS
npeobpasoBaHus. Touke ToYKa
[MepcnekTnBHbIE
oTobpaxkeHns.
Teopembl 0
NPOEKTUBHbIX
0TOOpPaXEeHUSIX.
8 [MpoekTnBHbIE 5 9-10 lMpenycmaTpuBarQTcs
" [Inpeobpa3zoBaHus 3ajaHus ons |
NPSMON U CaMOCTOATENbHONY
WNHBAPWaHTHbIE TOYKMW. paboTbl 5 nomalHee
[MpoekTnBHbIE CTyOeHTOoB (25 3anaHve
npeobpasoBaHns BApPVaHTOB) U
MNOCKOCTHN, NX KOHCYNbTaumm no
Knaccudomnkaums. pewe
TeopeTnko-rpynnosoi
NPVHUMUN NOCTPOEHUS
reomeTpumn

KETPOHHBH
B_EPCHTET
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Buabl
N Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
JucumnnuHbl cemecTpa pa6ortbl (B yacax) pa6oTb
CTYAEHTOB
Tema 9. LleHTpanbHoe 1 n
napannenbHoe penycmarpusargTcs
NpOoeKTUpOBaHune, nx sananins ana -
CaMOoCTOATENbHON
vHBaphanTol. paboTbl nomatuiHee
9. |N306paxeHne 5 11 CTYEHTOB (25 2 i
NPOCTENLLNX MNOCKMX Ba}[l).‘ll/laHTOB) y sanahne
couryp ¢ NOMOLbIO KOHCynbTauun rno
napannenbHoro pewe
NPOEKTUPOBAHNSI.
Tema 10. lNoHATME O MpenycmaTpuBargTcs
metoae MoHxa. 3afnaHua ong
N30bpaxeHne CaMOCTOATENbHON
10 NPOCTENLLNX 5 12 paboThbl 5 nomaiuHee
‘INpOCTPaHCTBEHHbIX CTYyOeHTOoB (25 3apaHve
gouryp. AKCoOHOMETpUS. BapVaHTOB) U
Teopema KOHCYynbTauun no
Monbke-lWBapua. pewe
noarotoska K
Tema 11. Mo3nUNOHHBbIE KOHTPObHOW 2 igrgapoanaﬂ
3anayu. MNonHbie n TO4Ke
HenoJsHble lMpenycmaTpusarQTcs
n3obpaxeHus. 3agaHns ons
11.|MeTpuyeckne 3anaym. 5 13  |camocToaTenbHO
MNocTpoeHne ceveHni paboThl 6 nomauHee
MNPOCTPAHCTBEHHbIX CTyneHTOoB (25 3anaHve
couryp ¢ nomouibio BapUaHTOB) U
Teopembl [lesapra. KOHCYnbTaumm no
pele
Tema 12. MNoHaATME O
maremMaTn4yeckomn
CTPYKTYy-pe, Nnpumepbl
mMaTeMaTmnyecKux
CTPYK-TYP.
NHTepnpetauuns
CUCTEMbI aKCUOM noarotoska K -
12. (Mopenu cTpykTyp). 6 1 YCTHOMY Onpocy 2 yCTHBI onpoc
N30Moppuam CTpyKTyp,
npumepsbl. TpeboBaHus,
npenbsBnsemble K
CUC-TEME aKCUOM.
MonHoTa cuctemsl
ak-cuom. NMpumepsl.
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

13.

Tema 13.
HenpoTneopeyYnBocTb U
NnonHoTa CUC-TEMbI
akcuom Benins
TPEXMEPHOro
€BKINO0Ba
npocTpaHcTBa.
OnpepeneHne npsambix,
MnocKocTen,
NonynnocKoCTen,
OTPEe3KOB, Ny4Yeit, yrnos.
JlokazatenbcTBO
OCHOBHbIX TEOPEM
nnaHUMeTpun n
CTEPEOMET-PUMN.

2-3

noaroToBka
JomallHero
3agaHuns

JomMallHee
3adaHune

14.

Tema 14. "Havana"
Esknunpa v V nocrtynar.
OkBuBaneHTol V-ro
noctynarta Eesknunaa.
Teopema Tycu
(NexaHppa). MNepeas
Teopema Cakkepu -
Ilexanppa. Bropas
Teopema Cakkepu -
IlexaHppa.

NOAroTOBKA K
pedoepaty

pedoepart

15.

Tema 15. Cucrtema
akcuom 'mnbbepra.
Akcunoma Apxumena.
Akcunoma KaHTopa.
Akcuoma JeneknHpa.

noaroToBka
JomallHero
3agaHuns

JomMallHee
3agaHune

16.

Tema 16. Akcnoma
NNobauesckoro.
OCHOBHble (haKTbl
reomeTpumn
NNobauesckoro.
MapannenbHble n
pacxogsawmecs npsiMblie
MNOCKOCTU

JlobayeBsckoro.

6-7

noaroToska K
KOHTPO/bHOW
pabote

KOHTpONbHas
paboTa
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Paspen
AdncumnnuHbl

CemecTp

Henens

ceMecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

17.

Tema 17. AKCUOMBI
ONNHbI OTpes3Ka.
Teopema
CyLLeCTBOBaHUSA U
€OWHCTBEHHOCTW OJINHbI
oTpe3ka. AKCMOMb
nnowaau
MHOrOYronbHMKa.
Teopema
CyLLeCTBOBaHUSA U
€ONHCTBEHHOCTH
nnowaau
MHOrOYrofbHMKa.
PaBHOBENUKOCTb U
paBHOCOCTAaB/IEHHOCTb
MHOMOYrOfIbHNKOB
(Teopema).
Keanopupyemble
dourypbl. O6bembl 1
reomeTpuyeckue
BE/NYMHDI.

noaroToBka K
KOHTPONbHOW
TOo4YKe

KOHTpPOJ/IbHas
TO4YKa

18.

Tema 18.
Tononornyeckoe
NPOCTPaHCTBO,
Tornonorunyeckas
CTPyKTypa.
Onpepenexuns un
npumepsbl. basa
Tononorun. Teopema o
6ase Tononoruu.
Teopema 0 3aMKHYTOCTU
noOMHOXecCTBa
TOMONOrM4ecKoro
NpoCTpaHCTBa.
[MoonpocTpaHCcTBO
TOMONOrM4ecKoro
NpoCTpaHCTBa.

9-10

MoAroToBka K
YCTHOMY Onpocy

YCTHbI ONpocC
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Buabi
Hepens | camocTtositenbHon [TpyAoeMKoCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

N Paspen

JOucumnnuHbl CemecTp

Tema 19.
HenpepbiBHOCTb
oToOpaxeHums.
Teopema.
["loMeoMophun3Mm.
MNpumepbl.
OtoenumocTb.
KoMnakTHOCTb.
19./CBA3HOCTb. 6 11-12 |NOAroToBka K 2 YCTHbI OnpocC
MHoroobpaswe. yCTHOMy onpocy
OnpepeneHuve un
npumepsbl. KnetoyHoe
pasnoxeHune
MHOroobpasus.
dineposa
xapakTepucTunka
MHOroobpasusi.

Tema 20.
OpueHTnpyemblie n
HEOpPWEHTNPYEMbIE
MHOroobpasusi.
Knaccundpmkauus
KOMNAaKTHbIX ABYMEPHbIX
MHOroobpaswi.

20 Teopemsbil.

"IT eomeTpuyeckoe Teno.
Bbinyknoe teno.
Bbinyknbie
MHOIOrPaHHUKMN.
[MpaBunbHblEe
MHOIOrPaHHUKUN N NX
Knaccudpumkaums.

noaroToska K
6 13  |KOHTpONbHOM
TOYKe

o KOHTpPO/NbHas
TOo4YKa

NTtoro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

TpanuunOHHbIE NEKLIMOHHBIE N CEMUHAPCKME 3aHATUS, UHTEPAKTMBHbIE (DOPMbl 00yYeHUs C
MOMOLLbIO KOMMbIOTEPHOW cucTeMbl Maple, MmoaynbHas TexHonorus obyveHus. MNpenycmatprnBaroTCs
3a4aHus Ans caMocToATeNbHOM PpaboTbl CTYAEHTOB M KOHCYNbTALUMW NO PELLEHNIO NPObnem
BO3HMKAIOLWKMX NP BbINOAHEHNM 3TO paboThl.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. MoHsAAITME NPOEKTUBHOrO NpocTpaHcTBa. Moaenu NpoeKTMBHOro NPOCTPaHCTBa.
MpoekTnBHble KoopauHatbl. CornacosaHue 6a3uca

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:
MoHsTUE NPOEKTUBHOrO NpocTpaHcTea. Moneny NpoekTUBHOrO NPOCTPaHCTBA.

Tema 2. NMepcnekTMBHOE OTOOpaxeHue NPSAIMON B Ny4YOK NpsiMbix. PaclumpeHHas npsimas.
lNMpoekTUBHbIE KOOpPAUHATbI Ha NPSIMOX, OOHOPOAHbIe KOOPAUHaTbl HA NPOEKTUBHOW NPSAMOMN.
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

[MocTpoeHme TOYKM Ha NPOEKTUBHON NPAMOM MO €€ NPOEKTUBHBLIM KOopAMHaTam (cneumanbHo
pacCMOTPETb ClyyYa 04HOPOOHbIX KoopAuHaT) Hanpumep, Ha paclwmMpeHHOM NPSIMOA NOCTPOUTE
eOVHNYHYI0 TOYKY E, ecnu naHbl Todkm A1, A2 n Touka M(1;-2).

Tema 3. NMepcnekTMBHOE 0TOOpaXeHne NI0CKOCTU B CBA3KY NpsiMbiX. PaclumpeHHas
nnockocTb. MpoeKkTUBHbLIN penep Ha NnockocTu. Teopema o NPOEKTUBHOM penepe.
OnHOpOoAHblE KOOPAUHATLI HAa NPOEKTUBHOW NIOCKOCTH

LoMallHee 3afaHue , NpUMepPHbIe BOMPOCHI:

[MocTpoeHmne To4KM Ha NPOEKTUBHOWM NIOCKOCTM MO ee NPOEKTUBHBLIM KOOpAUHATaM (crneumanbHO
paccMOTpPETb Cnyyai 04HOPOLHbIX KOOPAMHAT) HanpmnMep, Ha pacwMpPEeHHOR NNOCKOCTM B 3a4aHHOM
penepe R{A1,A2,A3,E} noctpoutb Toukn M(1;-2;3) n N(2;0;-1).

Tewma 4. Ycnosue npuMHaoneXxXHoCTU Tpex Todek npsimon. MNMpsimasi Ha NPOEKTUBHOM NNOCKOCTM.
MapameTpuueckue ypaBHeHus npsimon. O6uee ypaBHeHUe npsimMon. OCo6eHHOCTU ypaBHEHUS
NPSAMON NO OTHOLLIEHUIO K PacrnofioXeHU0 OTHOCUTENTIbHO NPOEKTUBHOroO penepa.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

WccnenoBaHme B3avMHOMO pacnonoXeHus NpsiMblX Ha MPOEKTUBHOM MAOCKOCTM MO MX 06WUM
ypaBHEHUSAM 1 NOCTpoeHMe nNpsMbIX. Hanpumep, gaHbl npsmble 11(-1;2;3), 12(3;1;1), m1(0;1;2),
m2(1;2;3). Hanoute ypaBsHeHune npsmon PQ, roe P=nepecedeHune npambix 11,12, Q=nepeceyeHne
npambix m1, m2.

KOHTPO/NbHAs ToYKa , MPUMEPHbIE BOMPOCHI:

KoHTponbHas pabota BkioyaeT B cebs 3aaym, pacCMOTpPeEHHble Ha Temax 1-4 [NprMep KOHTPObHO
pabotbl 1. Ha pacwmpeHHoin npsimoli B penepe R{A1,A2,E} noctpoute Touky M(3;2). 2. Ha
pacwupeHHon nnockoctn B 3agaHHoM pernepe R{A1,A2,A3,E} noctpontb npsamyio d(1;-2;3). 3.
KakoBa ocobeHHOCTb pacnonoxeHus npsimoii (AB) otHocutenbHo penepa R{A1,A2,A3,E} Ha
NPOEKTUBHOWM NNOCKOCTW, ECNU B 3TOM perepe nepsble napbl koopanHat Todek A(al;a2;a3) n
B(b1;b2;b3) nponopumnoHanbHbI?

Tema 5. Npeobpa3oBaHus NPoOeKTUBHbIX KOopAauHar. NpocTenume cBoNCTBa NPOEKTUBHOMN
NI0CKOCTU U NPOEKTUBHOro NpoCTpaHCcTBa.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

MpeobpasoBaHns NPOEKTMBHbIX KoopAUHAT. Hanprmep, HaTn KoopamHaTtbl 06pasa To4ky npu
LLaHHOM MPOEKTMBHOM Npeobpa3oBaHnu.

Tema 6. NMpuHunn psoncTteeHHocTU. Teopema L e3apra.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

3afayn Ha NOCTPOEHNE Ha OCHoBE TeopeMbl [lesapra. Hanpumep, ¢ NOMOLWbIO O4HON NNHENKN
Yyepes OaHHY0 TOYKY NPOBECTU NPSAMYIO, NapannenbHyo ABYM 3a0aHHbLIM NPSMbIM.

Tema 7. [1BOMHOE OTHOLLEHME YeTbIpex ToYeK, ero cCBomcrea (Teopembl). CnoxHoe OTHOLLEeHUue
yeTbipex nNpsiMbix ny4yka. FlapMoHuyeckune yetBepku. MNMonHbIN YeTbipexBepLUNHHUK.

JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

3afayn Ha BblHUCNEHNE CNOXHOMO OTHOLWEHNS YeTblpeX TOYEK NPOEKTUBHOM MPSMOR U CNOXHOE
OTHOLWEHWe YeTbipex NpsaMblx nyyka. Hanpumep, Hangmte cnoXHoe OTHOWEHME YeTbIpex TOHEK
(AB,CD), npenBaputenbHo ybeamslmch B ux konnuHeapHoctn. A(1;2;4), B(5;0;4), C(3;1;4), D(2;-1;0).
3afayn Ha NOCTPOEHNE TOYKU (MPSMOIA), FAPMOHNYECKOM MO OTHOWEHMIO K TPEM 3aaHHbIM TOYKaM
(MpsIMbIM).

Tema 8. NMpoekTMBHblE OTOOPaXeHUsi N NPOEKTUBHbIE Npeobpa3oBaHus. MepcnekTUBHbIe
oTob6paxeHusi. TeopeMbl 0 NPOEKTUBHbIX OTOOpaxeHusx. MpoeKkTuBHbIE Npeobpa3oBaHUSA
NPSIMOW U MHBapUaHTHble TOYKU. MpPoeKTUBHbIE Npeobpa3oBaHUSA NIOCKOCTH, UX
Knaccudpukaums. TeopeTUKo-rpynnoBon NPUHLUMN MOCTPOEHNUSA reoMeTpun

JoMalHee 3ajaHune , NpUMepHble BOMpPOCHI:

Hanoute cpopMynbl KonnnHeaumn, 3afaHHble aByms Yyetsepkamum todek: A(0;0;1), A'(0;0;1), B(2;0;1),
B'(2;0;1), C(1:1;1), C'(1;1;0), D(1;-1;1), D'(1;-1;0).

KOHTPONbHAs ToYKa , NPUMepPHbIE BONPOCHI:
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KoHTponbHas paboTa Bko4aeT B cebs 3a4ayn, pacCMOTPEHHble Ha TeMax 5-8 MNpuMep KOHTPONbHOW
paboTbl 1. Hainante cnoxHoe oTHOWeHMe YeTblipex NpsiMbix (ab,cd), npeaBaputensHo yoeamBlnCh B
NPUHALNEXHOCTU O4HOMY Ny4Ky npsmbix. a(1;2;4), b(5;0;4), c(3;1;4), d(2;-1;0). 2. icnonb3ys Teopemy
Lesapra, gokaxuTe, 4TO0 MeanaHbl TPeyronbHKKa nepecekatTcs B 0gHo Todke. 3. Hangute obpa3s
NPON3BOSIbHON MPAMON NPY roMoNorMn, 3afaHHOM LEHTPOM, OCbIO U Napor TOYek.

Tema 9. LleHTpanbHoOe 1 napannenbHoe NPoeKTUpoBaHMe, UX MHBapuaHTbl. U3o06paxeHue
NPOCTENLLINX NNOCKMUX (oUryp ¢ NOMOLLLbIO NapansiefibHOro NpPoeKTUpPoBaHUA.

noMallHee 3afaHue , TpUMepHbIe BOMPOCHI:

MocTpoeHune n3obpaxeHnii nnockux gouryp. Hanpumep, Moctpoutb n3obpaxeHne NpaBuibHOIO
NATUYroNbHUKA.

Tema 10. MoHaTMe 0 meTone MoHxa. N306paxeHne NPoCTeNLLMX NPOCTPaHCTBEHHbIX churyp.
AkcoHoMeTpusi. Teopema lNonbke-LUBapua.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
MocTpoeHne n3obpaxeHnii MHOrorpaHHUKOB.

Tema 11. Mo3uumoHHbIe 3apaun. MonHbie n HenonHble nsobpaxeHus. Metpuueckue 3apaum.
MNMocTpoeHue ceyeHM NPOCTPaAHCTBEHHbIX (oUryp ¢ nomoLbio Teopembl Lle3apra.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

MocTpoeHne TOYKM BCTPEYM NPSIMOIA C MNOCKOCTbIO. MOCTPOUTb Ce4YeHne MHOrorpaHHkKa MeToaoM
cnegna.

KOHTPO/bHAs ToYKa , NPUMEPHbIE BOMPOCHI:

KoHTponbHas pabota BkitoyaeT B cebs 3anayn, paccMoTpeHHble Ha Temax 9-11 Mpumep
KOHTPOJbHOM paboThl 1. MocTponTb n306paxeHne npaBunbHOroO WecTuyronbHuka. 2. MoctponTb
CeyeHune MHOrorpaHH1uKa METOIOM COOTBETCTBYIOLMX To4ekK. 3. PeleHre No3nUMOoHHbIX 3aay
(n30bpaxeHre nepneHankynspa)

Tema 12. MoHATUE O MaTeMaTUYECKOMN CTPYKTY-pe, MpUMepbl MaTeMaTuyeckux CTpyk-Typ.
MHTepnpeTauusi cuctembl akCMoMm (Mogenu cTpykTyp). Usomopconam cTpykTyp, npumepbi.
TpeboBaHus, NpenbsaBnsieMble K cuc-Teme akcuom. MonHoTta cuctembl ak-cuom. Mpumepsi.

YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:
MoHATME 0 MaTemMaTM4ecKol CTPYKType, MpUMEpPbl MaTeMaTUYeCKnx CTPYKTyp.

Tema 13. HenpoTuBOpEUYMBOCTb M NONIHOTa CUC-TEMbl akCMOM Benns TpexMepHoOro eeBknnaoBa
npocTtpaHcTBa. OnpeneneHne npsiMbix, MIOCKOCTEN, NONYMNIOCKOCTEN, OTPE3KOB, Jly4en, Yrios.
JoKka3aTenlbCTBO OCHOBHbIX TEOPEM MIaHUMETPUMN U CTEPEOMET-PUMN.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
OnpepneneHne NpsiMbIX, NIOCKOCTE, NONyNnIoCKOCTEN, OTPE3KOB, Ny4eld, YroB.

Tema 14. "Hauana" Esknupa un V noctynar. 9kBuBaneHTtbl V-ro noctynara Esknupa. Teopema
Tycu (JlexaHnppa). NepBasa Teopema Cakkepwm - JlexaHgpa. Bropas teopema Cakkepm -
Nexanppa.

pedoepart , NpMMepPHbIE TEMbI:

VcTtopus passutusa reometpumn

Tema 15. Cuctema akcuom MNanb6epta. Akcuoma Apxumena. Akcuoma KaHtopa. Akcuoma
JdeneknHaa.

JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

CucTtema akcuoM MunbbepTta

Tema 16. Akcnoma Jlo6aueBckoro. OcHoBHble doakTbl reomeTpumn JlobaueBCcKoOro.
MapannenbHble n pacxopswmnecs NpsiMbie NNOCKOCTU Jlo6aueBCKOro.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

Akcnomatuke Beiina n MN'vnbbepta

Tema 17. AKCUOMbI OfIUHBI OTpe3Ka. TeopeMa CcyLL,eCTBOBaHUS U e AUHCTBEHHOCTU OJINHbI
oTpe3ka. AKCMOMbI NNowLaam MHOroyronbHuka. TeopeMa CyLLeCTBOBaHUS U € AUHCTBEHHOCTU
nnowLaan MHOroyrosibHMKa. PaBHOBeNUMKOCTb U paBHOCOCTaB/IeHHOCTb MHOIOYro/ibHUKOB
(Teopema). KBappupyembie courypbl. O6bembl U reomeTpnyeckme BeIMYMHbI.
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KOHTPO/NbHAs ToYKa , NPUMEPHbIE BOMPOCHI:
Mo ocHOBaHUSIM reoMeTpun

Tema 18. Tononoruyeckoe NpocTpaHCTBO, TONoNornuyeckas CTpykrypa. OnpeneneHms u
npumepbl. Baza Tononoruun. Teopema o 6ase Tononorun. Teopema 0 3aMKHYTOCTH
NOAMHOXeCTBa TOMOMOrMYecKoro npocrpaHcTea. NMoanpocTpaHCTBO TOMNOIOrM4ECKOro
NpoCTpaHCTBa.

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

Tononornyeckoe NPOCTPAHCTBO, Tononormyeckas cTpyktypa. OnpeaeneHns n npumepsbl. basa
Tononoruun. Teopema o 6a3e Tononorum.

Tema 19. HenpepbiBHOCTb OTOOpaxeHusi. Teopema. Fomeomopcpusam. NMpumepbl. OTAENUMOCTD.
KomnakTtHoCcTb. CBA3HOCTb. MHOroo6pasue. OnpeneneHue u npumepsbl. KnetouHoe
pa3noxeHue MHoroobpasus. dnnepoBa xapakTepmcTmka MHOroobpasus.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Fomeomopdomam. Mpumepbl. OTaenmmocTb. KOMNakTHOCTb.
CBsagHocTb. MHOroobpasve. OnpeneneHne n NnpuMepb..

Tema 20. OpueHTUpyeMmMble U HeOpUEeHTUpyeMble MHOroobpa3sus. Knaccudpumkaums KOMNakTHbIX
ABYMepPHbIX MHOroobpasun. Teopembl. FeomeTpuyeckoe Teno. Boinyknoe teno. Boinyknbie
MHoOrorpaHHuku. NMpaBunbHble MHOrOrpaHHUKKU U UX Knaccudoukaums.

KOHTPONbHAS TOYKa , MPUMEPHbIE BONPOCHI:
ONEeMEeHTbl TONOOrK

Tema . UToroBas coopma KOHTpoOns

Tema . UToroeas doopma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy N 9K3aMEHY:

VHovBemnoyanbHoe 3afnaHve , 5 cemecTp (NpvMmep BapuaHTa)

1. Ha pacwupeHHon NpsaMon NocTpouTe eanHUYHyto To4ky E, ecnu naHbl Todkn A1, A2 n Touka
M(1;-2).

2. Ha pacwwupeHHoin nnockocty B 3anaHHoM penepe R{A1,A2,A3,E} noctpoutb To4ukn M(1;-2;3) n
N(2;0;-1).

3. OaHbl npamble 11(-1;2;3), 12(3;1;1), m1(0;1;2), m2(1;2;3). Hanonte ypasHeHne npsmon PQ, roe
P=nepeceyeHune npsmbix 11,12, Q=nepecevyeHune npsmbix m1, m2.

4. C NOMOLLbIO OOHOW NMHEKN Yeped AaHHYK TOYKY NPOBECTM NPSMYIO, NapannesnbHyo OBYM
3a[aHHbIM NPSMbIM.

5. HaiiomTe cnoxHoe oTHoweHue YyeTbipex Todek (AB,CD), npenBaputensHo yoeamBlInCh B NX
konnuHeapHocTtu. A(1;2;4), B(5;0;4), C(3;1;4), D(2;-1;0).

6. 3a4a4m Ha NOCTPOEHME TOYKN (MPSMOIA), FrAPMOHMYECKON MO OTHOWEHWUIO K TPEM 3a4aHHbIM
TOYKaM (MPSMbIM).

7. Hangute dopmynbl KonnnHeauuun, 3afaHHble AByMs yetsepkamum todek: A(0;0;1), A'(0;0;1),

B(2;0;1), B'(2;0;1), C(1;1;1), C'(1;1;0), D(1;-1;1), D'(1;-1;0).

8. Haingute cnoxHoe oTHoweHne YeTbipex Tovek (AB,CD), npensaputenbHo yoeamBLmch B UX
konnnHeapHocTu. A(1;2;4), B(5;0;4), C(3;1;4), D(2;-1;0).

9. MocTponTb N306paxeHne NPaBUIbHOrO NATUYTONbHKKA.

10.llocTpoeHne TOYKM BCTPEUM NPSMON C MNOCKOCTbIO.

11. [oCcTpoOUTb CeYeHne MHOrorpaHHka MeTogom cneaa.

12. [locTpouTb cevYeHme MHOrorpaHHMkKa MeTogoM COOTBETCTBYHOLWMX TOYEK.

13. PelleHne No3numMoHHbIX 3aaad (M30bpaxeHne nepneHankynapa).

Bonpochbl kK 3a4eTy 3a 5 cemecTp

1. MOHsITME NPOEKTUBHOIO NPocTpaHcTBa. Moaenu NPoeKTMBHOIO NPOCTpaHcTBa. [NpoekTnBHbIE
kKoopauHaTtbl. CornacoaHue 6asnca
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2. MNepcnekTmBHoe oTobpaxeHre NpsMori B Ny4ok nNpsiMbix. PacwmpeHHas npsmast. MpoekTuBHbIe
KoopAuHaTbl Ha NPAMO, OAHOPOAHbIE KOOPAMHATLI HA MPOEKTUBHOM NPAMOWA

3. nepCI'leKTVIBHOG 0To6pa>KeH|/|e MIOCKOCTU B CBA3KY MPAMbIX. PaCI.IJI/IpeHHaSI NNOCKOCTb.
npoeKTl/IBHbII7I penep Ha NNOCKOCTK. Teopema O NPOEKTUBHOM penepe. O,El,HOpO,EI,HbIe KoopaunHarhbl
Ha ﬂpOGKTVIBHOVI NNOCKOCTU

4.Ycnosue NnpuHaOneXxHoCcTn Tpex Todek npsamon. [Npsmas Ha NpoeKTUBHOWN NIOCKOCTMU.
MapameTpuryeckune ypaBHeHus npsmoii. Obwee ypaBHeHne npsimoii. OcobeHHOCTY ypaBHEHNS
NPAMOI NO OTHOLEHWIO K PACMONOXEHNIO OTHOCUTENbHO MPOEKTUBHOIO pernepa.

5. NpeobpazoBaHns NPOEKTMBHbIX koopanHaT. MNpocTeiiwme CBONCTBA NPOEKTMBHON NNOCKOCTY 1
NPOEKTUBHOI0 NPOCTPAHCTBA.

6. MNpwuHumn neoricTeeHHocTW. Teopema [Lesapra.

7. [1BONHOE OTHOLWEHME YeTbIpeX TOYEK, ero CBONCTBA (TeopeMbl). CNOXHOE OTHOLWEHNE YeTbipex
NPSAMbIX Ny4Ka.

8. MapMoHu4yeckune 4yeTBepku. MonHbIA YeTbIPEXBEPLINHHIK.

9. MNpoekTMBHbIE OTOOPAXEHUS U NPOEKTUBHBIE NPeobpa3oBaHns. MNepcnekTBHbIE 0TOBPaXKEHMS.
TeopeMbl 0 NPOEKTUBHBIX OTOBPaKEHUSX.

10. MNMpoekTuBHbLIE NPE0bpa3oBaHMs NPSIMOA N NMHBAPUAHTHbIE TOYKW. [1POEKTUBHbIE
npeobpasoBaHUst MNOCKOCTU, UX Knaccugomkaums. TeopeTrko-rpynmnoBoi NPMHLMN NOCTPOEHMS
reomeTpuu

11. LleHTpanbHoe 1 napannenbHoe NPOeKTUPOBaHNE, NX MHBApUaHTbl. 3o06paxeHne npocTenwmnx
NAOCKMX CPUryp C NOMOLLbIO NapanienbHOro NPOeKTNPOBaHMS

12. NoHsTne o metone MoHxa. N3obpaxeHne NpocTelumnx NPOCTPAHCTBEHHBIX OUryp.
AkcoHomeTpus. Teopema lNonbke-LlBapua.

13. Mo3MunoHHbIe 3aaadn. MonHble 1 HENOMHbIE N3006PaXeHUS.
14. MeTpuyeckne 3anaym.
15. [locTpoeHue cevyeHnin NPOCTPaAHCTBEHHbIX OMryp C NOMOLWbIO Teopembl [esapra.

VHovsmnpoyanbHoe 3anaHve , 6 ceMecTp (NpuMep BapuaHTa)
1. NpuBeaunTe npMmMep MHOXECTBA, B KOTOPOM TpMBMANbHAasA N ANCKPETHAs TONONOry cosnanaroT.
2. lMepeymcnuTe BCE TONONOrNN, KOTOPbIE MOXHO BBECTM HA MHOXECTBE, COCTOSILLEM U3 TPEX TOYEK.

3. [lokasatb, 4TO MHOXECTBO NapasnienorpaMMoB CO B3aMMHO NnapanienbHbIM CTOPOHAMI
06pasytoT TOMONOrnto Ha .

4. [lokasaTb, 4TO MHOXECTBO KOHLIEHTPUYECKMX KPYroB 06pasytoT TOMONOruio Ha .

5. MNepeuncnuTte Bce H6a3ncbl AMCKPETHOrO TONONOMMYECKOro NPOCTPAHCTBa, COCTOSAIWEro U3 Tpex
TOYeK.

6. MokasaTb, 4TO Nto6oe HopManbHOE TOMONOrM4YECKOe NPOCTPAHCTBO PEryNsiPHO.
7. lokasaTb, 4TO Nt06OE perynspHoe Tonoiormieckoe NpoCTPaHCTBO XayCoopPPOBO.

8. Ecnun MHOXECTBO BCEX TOYEK -NpocTpaHcTBa X KOHEYHO, TO X - ANCKPETHOE NPOCTPAaHCTBO.
JokasaTb.

9. Ilokazatb, 4TO MHOXECTBO WwapoB 0bpa3yeT 6a3nc B eCTECTBEHHOW TOMONOMN B .

10. [okasaTtb, 4To runepbona Ha eBKINOOBON NIOCKOCTU HE SBNSIETCA CBSA3HLIM MHOXECTBOM.
11. ObpasyeT N MeTpuky Ha X oTobpaxeHune , ecnu un , ecnn ans nodbix X.

12. [lokasaTb, 4TO oTOBpaxeHue f: - romeoMoppu3aMm.

13. Ilokasatb, 4TO NONYOKPY>XXHOCTb 6€3 KOHLUEBLIX TOYEK FOMEOMOPdOHA NPSIMOA.

14. JlokazaTb, 4TO IMHENHO CBA3HOE NPOCTPAHCTBO CBA3HO.

15. Ilokasatb, 4T0 NMncT Mebunyca - HeopneHTUPyeEMOe MHOroobpasmne ¢ Kpaem.

16. - KONnekumns CBA3HbIX MOAMHOXECTB, MEIOWMX 00y TOYKY B TOMONOrMYECKOM NPOCTPaHCTBE
(X,®). OokasaTb, 4T0 M= - TOXe CBA3HOE MHOXECTBO.

17. Tononormyeckoe NpocTpaHCcTBO X yAOBNETBOPSIET akCMOMe OTAENMMOCTM Toraa v Tonbko Toraa,
Korga ons nioboi To4kM X 1 Ntobo OKPECTHOCTU CyLWecTBYET OKPECTHOCTb Takasl, 4To . [lokasartb.

18. Jio6oe xaycnopdpoBO TOMOMOrMYeckoe NPOCTPaHCTBO YA0BNETBOPSIeT akcrome . [lokasarb.
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19. Ecnu , - 3aMKHYTOE MHOXECTBO, TO .

20. MpuBeauTe NpMMep TOMOMNOrMYECKOro NPOCTPAHCTBA, B KOTOPOM BCE OJIHOTOYEYHbIE MHOXECTBA
3aMKHYTbI (BbIMNOMHSAETCS akcmMoma ), U 0AHOBPEMEHHO NoOble [Ba HENYCThle OTKPbITbIE MHOXECTBA
nepecekarTcs (aHTVMXayCcooPdOBOCTb).

21. lycTb - HenpepbiBHAs clopbekuus (). Toraoa, ecnu - CBA3HO, TO - TOXE CBA3HO.

Bonpocbl kK 9k3aMeHy 3a 6 cemMecTp
1. OnpeneneHve MateMaTnyeckon CTpykTypbl. [prMepbl MareMaTnyeckmx CTpykTyp

2. iHTepnpeTaumsa cuctemMbl akCcmom (Moaenu CcTpyktyp). MI3oMmopdnam MmatemMaTnyeckux CTpyKTyp.
[Mpumepsbl.

3. Tpe6OBaHVI9|, npenbsaBndemble K CUCTEME aKCUOM: HEMPOTMUBOPEYNBOCTb, HE3ABUCNMOCTb,
NnoJIHOTAa.

4. Bennesckas akcuomaTtmka eBkKnInagosa NnpocTpaHCTBa.

5. CncTtema akcumom NpoekTMBHOIro NpocTpaHcTea. Moaenv npoekTMBHOM NPSMON U NMPOEKTUBHOW
NJIOCKOCTW.

6. "Hayana"Esknuaa n V noctynat. OksmBaneHTbl V-ro noctynata Esknmnaa. Teopema Tyein
(NexaHppa). Nepeas Teopema Cakkepu-JiexaHopa. Bropas reopema Cakkepu-IlexaHgpa.

7. O630p cuctembl akcrom 'mnbbepTa. ABContoTHas reomMeTpus.

8. M'eomeTpuns Jlobayesckoro. OCHOBHblE GakTbl reomeTpum JlobayeBckoro.

9. HenpoTueopeumBocTb reomeTpum Jlobayesckoro. Monenb Kanu-KneiHa.

10. OCHOBHble GakTbl CPEPUHECKON reoOMeTpuUN.

11. ViHBapuaHTHO-rpynnosoi noaxon ®. KneiiHa k cuctematuke 1 060CHOBaHMIO reOMeTPUN.

12. Akcnomartumka Teopun reoMeTpn4eCckux VI3MepeHI/II7IZ ONnHa oTpe3Ka, nnowaib MHOIroyroJibHMKa.
TeOpeMbI cyuwecTtsoBaHA N €e0NHCTBEHHOCTN.

13. MeTpuyeckune npocTpaHcTea. Mpumepbl. OTKPbITbIE Wapbl U OTKPbITHIE MHOXECTBA.
BHyTpeHHOCTb, BHEWHOCTb M rpaHuLa MHOXeCTBa. TeopeMa 0 METPUYECKOM MPOCTPAHCTBE.

14. Tononormyeckoe NPOCTPaHCTBO, Tononornyeckas cTpyktypa. OnpeneneHus 1 npuMeps.

15. basa Tononorun. Teopema o 6a3e Tononormn. TeopemMa 0 3aMKHYTOCTW NOAMHOXECTBA
TOMNONOrMYeckoro NpocTpaHcTea. MoanpocTpaHCTBO TONONOrMYECKOro NPOCTPaHCTBA.

16. HenpepbiBHOCTb 0TOBpaxeHus. Teopema. Fomeomopdunam. Mpumepsb..
17. OtpenumocTb. KoMnakTHOCTb. CBA3HOCTb.

18. MHoroobpasve. Onpeanenerve 1 npumepbl. KnetouHoe pasnoxeHve MHoroobpasus. diineposa
xapaktepucTrka MHoroobpasus.

19. OpueHTUpyeMble 1 HeopreHTMpyeMbie MHoroobpasus. Knaccngukaums KOMNakTHbIX [1BYMEpPHbIX
MHoOroobpaswuii. TeopeMbl.

20. N'eomeTpuyeckoe Teno. Boinyknoe teno. Boinyknbie MHOrorpaHHuku. [NpasunbHble
MHOIOrpPaHHWKKN 1 X Knaccudpoukaums.

7.1. OcHoBHas nuTeparypa:

NuHeliHas anrebpa 1 aHanuTuyeckasi reomeTpusi, AHTOHOB, Banepuii iBaHoBwy; laryHoBa, MapuHa
BuTtanbesHa;/lobkosa, Hatanbs BaHoBHa, 2013r.

AHanuTnyeckas reometpus u nuHeinHas anrebpa, Nycak, Anekcein Anamosuy, 2011r.

NuHeiHas anrebpa n aHanutnydeckas reometpusi, Kapuesckuin, EBreHmin Muxaiinosuy;Kapyesckui,
Mwuxaun MupoHosuy, 2011r.

1. Anekcangpos [1.C. Jlekuuun no aHanutuyeckom reometpumn./ Uag-so JlaHb, 2008. - 912c¢. - ISBN:
978-5-8114-0812-2. - http://e.lanbook.com/view/book/561/

2.MuweHko A.C., domeHko A.T. Kpatkuii Kypc amddbepeHumnanbHOM reoMetTpum u Tononoruun. - M.:
dusmatnur. - 2004, 304 c.
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3.Manaxanbues M.A., ®omnH B.E. 3agaum n ynpaxHeHus no Kypcy amgodoepeHumnanbHom
reomeTpumn n Tononornn. Yactb 1.-. Kazanb: N3g-8o KI'Y. - 2006, 64 c.

4. . Wadgpapesuy UN.P., Pemnzos A.O. JlnHeliHas anrebpa n reometpus../ U3an-so duamatnnt, 2009. -
512c. - ISBN: 978-5-9221-1139-3. http://e.lanbook.com/view/book/2306/

5. bynapuH O.C. HaueptatenbHas reometpus./ 13a-so JlaHb, 2009. - 352c. - ISBN
978-5-8114-0818-4 http://e.lanbook.com/view/book/27/

7.2. JlononHuTenbHasa nuteparypa:

MNpoekTBHAs reoMeTpns 1 NPOEKTUBHbIE MeTpukK, BysemaH, Mepbept;Kennu, Mon Ox., 2010r.
HauepTtartenbHasa reometpus, [[anngmosa, 3nata OnerosHa, 2010r.

"eomeTpus JlobaveBckoro n matematuyeckas dowvauka, Monoe, AHgpen NeHHanbesny, 2012r.
Ob6uwas Tononorus, ®enopyyk, Butanuii Butanbesny;dununnos, Bnagummp Bacunbesnd, 2006r.

1. AnekcaHgpos A.B., OcHoBaHus reometpumn.: M., Hayka, 1987.

2. MNMoropenos A.B., OcHoBaHus reometpumn. M.: Hayka, 1979.

3. KnenH ®., OnemeHTapHas matemMaTunka ¢ To4ku 3peHus ebiclient. |l. Meometpus.: M., Hayka, 1987.

4. basbines B.T., OyHuues K.., MBaHnukas B.I1., KyaHeuosa I'.b., Manopos B.M., Ckoneu 3.A.,
Cb6opHuK 3a1a4y no reometpun.: M., MNpoceeweHne, 1990.

5. Hopoen A.T1., OupdpepeHunanbHasa reometpus.: M., Yunearns, 1948.

6. HopaoeH A.T1., Kpatknin kypc omnddpepeHumnanbHon reometpun.: M., lNpoceeleHne, 1953.

7. Hopaoen A.T., Ilekummn no andodoepeHumnansHom reometpun.: M., Yunearus, 1965.

8. B.A.Lly6bposuH, C.M.Hoeunkos, A.T.®omeHko, CoBpeMeHHas reomeTpus.: M., Hayka, 1979, IMasbl
1,2

9. MNoxn penakumei B.T.BooHesa, CO0pHUK 3a8ay 1 ynpaxXHEHNA No AndogoepeHLnanbHOR
reomeTpuun.: MuHck, Boicwas wkona, 1970.

10. MN.K.Pawescknin, PumaHoBa reomeTpus 1 TeH30pHbIN aHanna.: M., Hayka, 1964.

11. J1.MN.9n3enxapt, PumaHosa reometpust, M, F’M>OdMJ1, 1948.

12.Manaxansues M.A., ®omuH B.E. 3anaun n ynpaxHeHns no Kypcy amdodepeHumnanbHom
reomeTpun 1 Tononorun. Yactb 2. Metoanyeckoe nocobue .-. Kazanb: N3ao-so KI'Y. - 2008, 56 c.

7.3. UHTepHeT-pecypcChbl:

Library Genesis Project -
http://lib.freescienceengineering.org/search1.php?browse_subject=I"eomeTpuna%20n%20Tononorna&subm

AnekcaHgpos A. 1., Heusetaes H. 0. N'eomeTpus: YyebHoe nocobue -
http://edu-lib.net/matematika-2/dlya-studentov/aleksandrov-a-d-netsvetaev-n-yu-geometr

Kypc angpdgoepeHumnansHom reometpun 1 tononorum - http://padaread.com/?book=35580
Kypc anemeHTapHo Tononorum - http://www.math.sunysb.edu/~oleg/topoman/rus-book.pdf
Ilutepatypa no Bbiclwen reomeTpum - www.diary.ru/~eek/p165970944.htm

HavanbHbIli Kypc Tononoruu. 'eomeTpmnyeckne rnasbi -
http://mirknig.com/2010/10/30/nachalnyy-kurs-topologii-geometricheskie-glavy.html

lMpoekTnBHAsa reomeTpus - hitp://alexandr4784.narod.ru/geoproekt.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "OCHOBHbIE reOMeTpryeckmne CTPYKTypbl 1 Tononornsa” npegnonaraet
MCNONb30BaHNE CNenyowWero MatepmanbHO-TEXHNYECKOro obecnevyeHns:
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLUMMNINHBI UIMEETCS B HAMYUN B
3NEKTPOHHO-6MbNMoTEYHON cucTeMe MapatenbcTtea "MlaHb" , AOCTYMN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHom nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepruoanyecknx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmsam no MakCManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Ha kadbenpe reometpumn n matemMaTn4eckoro MoOLenMpoBaHns umeetcst bubnmnoteka, Bkovatowas
Kak dooHAabl BubnmnoTekn negarormyeckoro yHMBepcuTeTa no reoMeTpun U CMEXHbLIM OUCUUMINHAM
(cBblwe 1200 KHWr), Tak 1 cOBCTBEHHbIN KadheapanbHbii GoHA (CBbiwe 700 KHWr).

2. Ha kadpepe nmeetcs 2 KOMNbIOTEPHBIX knacca no 13 KoMnbioTepos, 06 beANHEHHbIX B 2
NoKasibHble CETU 1 NOAKIIOYEHHbIE K MHTEPHETY, 2 HOoyTOyKa 1 aBa CD-npoekTopa, MynbTUMEaNAHDBIIA
akpaH, 12 koMnbloTEPOB ANs npenonasarenen, COTPyaAHNKOB N acnnpaHToB, 4 npuHTepa, U3 Hmux 1 -
LIBETHOW, 1 2 KCepokca, No3sonstowmne obecneymsatb y4ebHbili npouecc. Komnbotepsbl
NCMonb3ytTCs, NOMUMO NPOYEro, AN CneLKypcoB U CNeLCceMnHapoB No reoMeTpun n ee
NPUNOXEHNSM, a TakXe 01 BbINOMHEHUS KBanndrKaLMoHHbIX paboT no matematuke. Kpome Toro,
KOMMbIOTEPHbIE KNacchbl MpeaHa3HayeHbl 4ns nabopaTtopHbix paboT No reoMeTpun.

3. Ha kadbeipe umeetcs obopynoBaHune, No3BoNsioLEee pa3MHOXaTb BpoLopoBaTh METOANYECKME
nocobus 1 y4ebHuKN.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHunto 050100.62 "MNeparoruyeckoe obpasosBaHme” 1 Npono NoaArotoskn Maremaruka,
MHgPOPMATNKA U MHCPOPMALIMOHHbBIE TEXHONOTMUN B BUNIMHIBaNbHOM TaTapcko-pyCcCKOn cpene .
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Mporpamma amcumnnimHel "OCHOBHbIE reoMeTpudeckmne cTpykTypbl 1 Tononorus”; 050100.62 Meparorndeckoe obpasoBaHne; OOLEHT, K.H.
(noueHT) HurmepnssHosa A.M.

ABTOpP(bI):

HurmenssHosa A.M.

" 201 .
PeueH3eHT(bl):

Nonos A.A.

" 201 r.

PeructpaumnoHHbii Homep 5AE
CrpaHuua 27 13 27. il VHHU
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