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Mporpamma omcumnnimHel "MpoekTMBHas reoMeTpusi u MeToabl nsobpaxerunin'; 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMSI
npogouIsaMn NOAroToBKM)".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumnnimHel "MpoekTMBHas reoMeTpusi u MeToabl nsobpaxerunin'; 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMSI
npogouIsaMn NOAroToBKM)".

Mporpammy oucumnnuHel paspaboTan(a)(m): LOUEHT, K.H. (ooueHT) HurmeassHosa A.M. (kadbeapa Bbicwei MaTeMaTuky 1
MaTeMaTnyeckoro MoAenupoBaHus, OTaeneHne negarorndyeckoro obpasoranus), Ajgul.Nigmedzyanova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
Orik-3 CnocobeH opraHn30BbIBATE COBMECTHYIO 1 MHAMBUAYANIbHYIO YHEOHYIO 1

BOCMMTATENbHYIO AeSTENbHOCTb 00Y4aloLWMXCS, B TOM YMCNE C 0COBbIMU
0bpaszoBatefbHbIMM NOTPEBHOCTSIMU, B COOTBETCTBUM C TPEBOBaHNAMU
cbenepanbHbIX FOCyLapCTBEHHbIX 06pa3oBaTeNbHbIX CTaH4APTOB

OriK-8 CrnocobeH ocyLecTBNATb Neaarormyeckyio 0esaTeNlbHOCTb Ha OCHOBE crneLumanbHblX
Hay4HbIX 3HAHWIA

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

3HaTb 1 MOHMMAaTb OCHOBHbIE reomMeTpun4yeckme nNoHATNA N OTHOWEHNA: akCMoMaTuKy COOTBETCTBYOWNX pa3nenos
reoMeTpun, OCHOBHbIE OnpeneneHns n Teopembl, POPMyINPOBKM yTBep)K}J,eHVII;I, MeToObl noKa3aTe/ibCTBa OCHOBHbIX
M3 HUX, BO3MOXHbIe cdpepbl 1X I'IpI/lJ'IO)KeHI/IIZ B WKOJNbHOW MateMaTtumke

JonxeH ymeTb:

YmeTb NPOBOAMTb CTaHOAPTHbIE NCCIIEN0BAHNSA TrEOMETPUYECKMX CBONCTB U BbIYNCNATL PasfinyHblie reoMeTpu4eckme
XapakTepucTukn.

YMmeTb genatb reomMeTpunyeckme noCTpoeHna HepTexnm Ncnonb3ysa MeTobl |/|306pa>|<eH|/||71, 6a3|/|py+oumxc;| Ha Teopun
I'IpOGKTI/IBHOI;I reomMeTpun

YyMeTb pasnunyaTtb akCUOMaTNKM OTHOCSILUMECS K FEOMETPUYECKUM TEOPUSM
JlonxeH BnageTb:

BnafeTb KOOPAMHATHbIM METOLOM U NCMOMb30BaTh €ro 415 PeleHNs CTaHaapTHbIX 3a8a4 aHanMTUYeCKon,
NPOEKTUBHOW reoMeTpum.

BNafleTb METOQAMN FEOMETPUYECKUX NOCTPOEHNIA.
LonxeH 0eMoHCTpUpoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

Ob6bACHWUTD OCHOBHbIE 3IEMEHTbI Teopun I'IpOGKTVIBHOVI reomMeTpumn n Tononorun.

6a3oBble naen 1 MeTodbl 3TUX pasnenos MareMatuk, CUCTeMy OCHOBHbIX MateMaTtn4eCknx CTPyKTyp Kypca un
BageHmne akcmomatn4eckmm MeTtonamm

2. Mecto aucumnnuHbl (Mopyns) B cTpyktype OIMOIM BO

LaHHasa oucumnnmHa (Mogynb) BktodeHa B padaen "61.0.06.10 OucumnaunHbl (Mogynu)" OCHOBHOM NPOECCUOHANBHOW
obpaszoBatenbHoi nporpammel 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS NPOCOUASAMU NOArOTOBKMN)
(MaTematuka, nHhopMaTuKa U MHOPMALIMOHHBLIE TEXHONOTMM)" 1 OTHOCUTCS K 0653aTENbHBIM ANCLUMIMHAM.

OcBavBaeTcs Ha 2 Kypce B 4 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4€THbIX e AUHMLAX C YKa3aHUEeM KONMYECTBa YacoB, BblOe/leHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpyL0eMKOCTb AUCLMMAUHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) Ha 144 yaca(os).

KoHTakTHasi paboTa - 73 yaca(oB), B TOM 4ncne nekuum - 36 4yaca(oB), npaktuyeckume 3aHstus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 1 Yyaca(os).

CamocTositenbHas paboTta - 35 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOIO KOHTPONS ANCLUMNHBI: 3K3aMeH B 4 cemecTpe.

4. CopepXxaHue oUCLUUNNUHbI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUyecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

am PAEKTPOHHBH
Crpanuua 3 n3 13. Bl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma omcumnnimHel "MpoekTMBHas reoMeTpusi u MeToabl nsobpaxerunin'; 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMSI
npogouIsaMn NOAroToBKM)".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. [NoHATNE NPOEKTUBHOMO
npocTpaHcTea. Mogenn NnpoekTUBHOro
npocTpaHcTea. [poeKkTNBHbIE KOOPAMHATDI.
CornacoBaHve 6a3uca [NepcrnekTnBHOe
oTobpaxeHune NpsiMoli B My4OK NMPsiMbIX.

1. [PacwmpeHHasg npsmas. NpoekTusHble 4 4 0 0 0 2 0 4
KoopAMHaThl Ha NPSAMONA, OOHOPOLHbIE
KoopAMHaTbl Ha MPOEKTUBHON NPSMON.

Tema 2. NepcnekTnBHOE O0TOOpPaxeHme
MIOCKOCTM B CBSA3KY NpsMbIX. PacwupeHHas
NnockocCTb. [pOeKTMBHBIV penep Ha

2. [nnockocTn. Teopema 0 NPOEKTNBHOM penepe. | 4 4 0 0 0 4 0 4
OLHOPOOHbIE KOOPAUHATLI HA MPOEKTUBHOM
MNOCKOCTM

Tema 3. Ycnosue npvHaanexHoCcTu Tpex
ToYek npsmoit. Npsmas Ha NPoeKTUBHON
nnockocTtu. NapameTpuyeckme ypasHeHNS
npsimoin. Obwee ypaBHEHNE NPSMOIA.

3. |OcobeHHOCTM ypaBHEHWS NPSIMOiA Mo 4 4 0 0 0 2 0 2
OTHOLIEHMNIO K PACronoXeHN0 OTHOCUTENbHO
NPOEKTUBHOro penepa.

Tema 4. NpeobpasoBaHnst NPOEKTUBHbIX
koopauHar. [pocTeiwne ceoincTea

4. |NPOEKTUBHOW MNOCKOCTU U NPOEKTUBHOMO 4 4 0 0 0 2 0 2
npocTpaHcTBa.
Tema 5. MNpuHuMn OBOMCTBEHHOCTU. Teopema

5. Oesapra. 4 4 0 0 0 4 0 4

Tema 6. [1BONHOE OTHOLWEHWE YeTbIPeX TOYEK,

ero ceoictaa (Teopembl). CnoxHoe
OTHOLLEHNE YEeTbIPEX MPSAMbIX Ny4yKa.

6. "apMoHnyeckne Yetsepkn. MNonHbIN 4 4 0 0 0 6 0 4

YeTbIPEXBEPLIMHHUK.

Tema 7. MNpoekTrBHbIE 0TOBPAXEHUS 1
MPOEKTUBHbIE NPeobpa3oBaHms.
MepcrnekTnBHble 0TOBpaxeHns. TeopeMbl 0
MPOEKTUBHbIX 0ToBpaxeHusix. NpoekTMBHbIE
npeobpa3oBaHuns NPSMON U NHBAPUAHTHbIE
7. |Touku. MpoekTnBHbIE NPeobpasoBaHUs 4 4 0 0 0 2 0 4
MNOCKOCTK, NX Knaccudmkaums.
TeopeTnko-rpynnoBoi NPUHLUMM NOCTPOEHUS
reomeTpum
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Mporpamma omcumnnimHel "MpoekTMBHas reoMeTpusi u MeToabl nsobpaxerunin'; 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMSI
npogouIsaMn NOAroToBKM)".

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 8. LleHTpanbHoOe 1 napannensHoe
NPOEKTUPOBaHNE, NX NHBAPUAHTDI.
N30b6paxeHune NpocTenumx Nnocknx gouryp ¢
NOMOLLbIO NapannenbHoro NPOeKTUPOBaHUS.
8 MoHaTne o meTone MoHxa. M3obpaxeHue 4 4
" |npocTenwmx NPOCTPaHCTBEHHBIX OUryp.
AkcoHomeTpus. Teopema MNonbke-LBapua.

Tema 9. MNo3nunoHHble 3aaayun. MNonHbie n
HenonHble n3obpaxeHns. MeTpuyeckue
9. |3apauun. NocTpoeHune ceveHuni 4 4 0 0 0 8 0 7
NPOCTPaHCTBEHHbIX OUryp C NOMOLLbIO
Teopembl le3apra.

NToro 36 0 0 0 36 0 35

4.2 CopepxaHue AUCUUMINHbI (MOBYNSA)

Tema 1. MoHsiTMe NPOEKTUBHOrO NpocTpaHcTBa. Moaeny NpoekTUBHOro NpocTpaHcTBa. MpoekTUBHbIE
koopauHatbl. CornacoBaHue 6a3uca MepcnekTMBHOe 0TOOpaxeHUe NpsiMoi B Ny4OK NpsiMbIX. PaclumpeHHas
npsimasi. [IpoeKTUBHbIe KOOPAMHATLI Ha NPSIMOMN, OAHOPOAHbIE KOOPAUHATBI HAa MPOEKTUBHOM NPSIMOM.

MepcrnekTnBHOE 0TOBPaXeHMe NPSMOIA B My4oK NpsiMbix. PacwmpeHHas npsmas. MpoekTrBHble KOOPAMHATBLI HA MPSMON,
OLHOPOAHbIE KOOPAMHATbLI HA NPOEKTUBHOW NPAMON. (24.)

PacwupeHHas yncnosas npsimas - MHOXecCTBO BelecTBeHHbIX Ynucen R {\displaystyle \mathbb {R} } \mathbb {R} ,
LLONONHEHHOE ABYMS HECKOHEYHO YAaNEHHbBIMU TOUKaMU

Tema 2. MNepcnekTnBHOE OTO6PaXeHUe MNIOCKOCTU B CBA3KY NpAMbIX. PaclumpeHHas nnockocTb. [poekTUBHbIN
penep Ha nnockocTu. Teopema o NPOEKTMBHOM penepe. OpHOpPOOHbIE KOOPAUHATLI HA MPOEKTUBHOM MNIOCKOCTU

MepcnekTuBHOe 0TOBPaxeHme NNOCKOCTY B CBSA3KY NPsiMbIX. PaclumpeHHas nnockocTb. [poekTuBHbIf penep Ha
nnockocTu. Teopema o NpoekTnBHoM penepe. OfHOPOAHbIE KOOPAMHATEI HA MPOEKTUBHOW MNOCKOCTM (24.)

rlpoeKTI/IBHaﬂ NNOCcKOCTb - OByMepHOEe NPOEKTUBHOE NPOCTPAHCTBO. BaXHbIM YacTHbIM Ccny4yaeM saBnsdaeTcs
BelleCTBEeHHasd NpPoeKTnBHasA NnnoCKOoCThb.

MpoekTUBHas NNOCKOCTb OTNIMYAETCS BAXHOW POJbIo, KOTOPYIO UrpaeT Tak HasbiBaeMasi akcuoma Lesapra, B
NPOEKTUBHbIX NPOCTPaHCTBaxX OOMbIUMX Pa3MEPHOCTEN SBNSIOIWAACS TEOPEMON.

Tewma 3. YcnoBue npuHaaiieXHOCTU TpeX Touek npsMoin. NMpsiMas Ha npoekTUBHOM nNnockocTtu. MNapamerprnyeckue
ypaBHeHusi npsimon. ObLuee ypaBHeHue NpsiMO. OCOO6EHHOCTU ypaBHEHUS! MPSIMOMA MO OTHOLLEHUIO K
pacnonoXeHuo OTHOCUTENIbLHO NPOEKTUBHOIO penepa.

Ycnosue npuHannexHocTn Tpex Todek npsamoid. Npsamas Ha npoekTMBHON nnockocTu. MNapameTpuyeckue ypaBHEHNS
npsimoii. Oblee ypaBHeHWe NpsMoin. OCOBEHHOCTN YPaBHEHUS MPSMON MO OTHOWEHWIO K PACTIONOXEHNIO OTHOCUTENBHO
NPOEKTMBHOro penepa. (24.)

Ecnu Ha NpoekTMBHOI NNOCKOCTM 3a4aH penep, TO BCAKas npsimMas Ha sTom

MNOCKOCTW ONpeLensieTcs MMHERHbIM 0HOPOAHBIM YPaBHEHNEM, U, 0BpaTHO, BCAKOE NMHENHoe

ypaBHEHWEe OTHOCUTENbHO MPOEKTUBHBIX KOOPAMHAT onpedenser NpsiMyto

Tema 4. Npeobpa3zoBaHns NPOEKTUBHBIX KOopauHar. MpocTenine CBOMCTBa NPOEKTUBHOW NIOCKOCTU U
MPOEKTUBHOro NPOCTPaHCTBa.

Mpeobpa3oBaHus NPOEKTUBHBIX KOOPAUHAT. MNpocTeliwne CBOKCTBA NPOEKTUBHOW NMNOCKOCTU U NMPOEKTUBHOMO
npocTpaHCcTBa. (24.)

MpoekTuBHOE NpeobpasoBaHue - 3TO B3aMMHO-04HO3Ha4YHoe oTobpaxeHme ¢ {\displaystyle \phi } \phi npoekTnBHOro
NpoCTpaHCcTBa Ha cebsi, COXpaHsiolee OTHOLWEHWE NopsaKa YHaCTUYHO YNOPSA0YEHHOrO MHOXECTBA BCEX
noanpoOCTPaHCTB.

MpoekTuBHOE NpeobpasoBaHmne NpsMoit - BMekTBHOe Npeobpas3oBaHe NPSIMOi, Nepesoasilee rapMoOHNYECKYIo
4yeTBepKy TOYEK B FapMOHMYECKYHO YETBEPKY TOYEK.
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Mporpamma omcumnnimHel "MpoekTMBHas reoMeTpusi u MeToabl nsobpaxerunin'; 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMSI
npogouIsaMn NOAroToBKM)".

MpoekTnBHOE NpeobpasoBaHme NIOCKOCTU - 3TO B3aUMHO-00HO3Ha4YHoe oTobpaxeHue ¢ : 1 — 1t {\displaystyle \phi
\colon \pi \to \pi } \phi \colon \pi \to \pi npoekTnBHOI NnockocTu 1 {\displaystyle \pi } \pi Ha cebs, npn koTopoM ans noboi
npsivoit | C 1t {\displaystyle Nsubset \pi } \subset \pi 06pa3z ¢ ( |) {\displaystyle \phi (I)} {\displaystyle \phi (1)} Takxe
ABNSAETCS NPSMON.

Tewma 5. MpuHumn gBorcTBeHHOCTU. Teopema [e3apra.
MpuHuUmn gsoricTBeHHocTW. Teopema Hesapra. (24.)

Teopema [e3apra SBnseTcs 0JIHOW U3 OCHOBHbIX TEOPEM MPOEKTMBHON reoMeTpumn. OHa PopMyNMpPyeTcs cneayolmnm
o0bpasom:

Ecnun nBa TpeyronbHyKa pacnonoXeHbl Ha NAOCKOCTY TakMM 06pa3oM, YTO NPsSIMblE, COEAVHSIOWME COOTBETCTBEHHbIE
BEPLVHbI TPEYrONbHUKOB, MPOXOAST YEPES OJIHY TOYKY, TO TPU TOUKM, B KOTOPbIX NMEPECEKATCS MPOAOIXEHNS TPEX Nap
COOTBETCTBEHHbIX CTOPOH TPEYrofIbHUKOB, NEXaT Ha OLHON NPSIMONA.

O6paTHoe ToXe BepHO:

Ecnv nBa TpeyronbHyKa pacnonoXeHbl Ha NAOCKOCTY TakMM 0BpasoM, YTO TPW TOYKM, B KOTOPbIX MEPECEKaTCs
NMPOLONXEHUs TPEX Nap COOTBETCTBEHHbIX CTOPOH TPEYroNbHVKOB, 1eXaT Ha O4HOW NPSIMOiA, TO NPsiMble, COEAMHSAWNE
COOTBETCTBEHHbIE BEPLLIMHBI TPEYTONIbHUKOB, MPOXOAAT YEPE3 OLHY TOUKY.

9T OBe TEOPEMBI SBNSIOTCS ABOWCTBEHHLIMM MO OTHOWEHWIO APYT K APYrY, Y MHOrAa 06 beUHSAIOTCS B €MHYIO
TeopeMy, koTopas oopMynupyetcs Tak: "[iga TpeyronbHUKa UMEIOT LEHTP NEPCMEKTVBbI TOFAA U TONbKO TOraa, Korna
OHU UMEIOT OCb NMEPCMEKTUBDI

Tema 6. [1BOWHOE OTHOLLIEHUE YETbIPeX TOYEK, ero CBOMCTBa (TeopeMbl). CNOXHOE OTHOLLEHME YeTbipex NPSAMbIX
nyuyka. FapmoHuueckune yeTBepku. MonHbiN YeTbipexBepPLUMHHUK.

LlBOliHOE OTHOLWEHNE YeTbipex TOYEK, ero cBocTea (Teopembl). CNOXHOE OTHOWEHKE YeThipex NPSAMbIX Nyyka.(24.)
"apMoHunyeckre YetBepky. MoNHbIN YeTbiPexBepPLWNHHUK. (24.)

MonHbIf YeTbIPEXYroNbHUK (MHOTOA YyNOTPEBNAeTCs TEPMUH NOMHbIA YETHIPEXBEPLWNHHKK) - 3TO CMCTEMA
reoMeTpuyeckmnx 06 beKTOB, COCTOSIWAS U3 NOBbIX YETHIPEX TOYEK HA NNOCKOCTU, HAKAKUE TPW U3 KOTOPbIX HE Nexar Ha
OLHOI NPSIMOWA, 1 WECTW NPSMbIX, COEANHSIOWMX WEeCTb nap Todek. KoHgurypaums, nBONCTBEHHAS K NOAHOMY
YETBIPEXYTONBHYKY - NOMHbIV YETLIPEXCTOPOHHNIK - SBNSIETCA CUCTEMOMN N3 YETLIPEX NPSIMBIX, HUKAKME TPW N3 KOTOPbIX HE
MPOXOAAT YEPES OAHY TOUKY, U WECTU TOUEK NEPECEUEHUS ITUX MPSIMbIX.

Tema 7. MpoekTuBHbIe OTOGPaXEHUS U NPOEKTUBHbIE Npeobpa3oBaHus. MepcnekTuBHbIE 0TOGPaXeHuUs.
TeopeMbl 0 NPOEKTUBHbIX OTOGpaxeHusx. MpoekTMBHbIE NPeobpa3oBaHNs NPSIMON U UHBAPUAHTHBIE TOYKM.
MpoekTMBHbIE NPeo6pa3oBaHUA MNOCKOCTU, UX Knaccudpukauus. TeopeTUko-rpynnoBor NPUHLMN NOCTPOEHUS
reomeTpumn

MpoekTuBHbIE 0TOBPaKeHMs! U MPOEKTMBHbIE NpeobpasoBaHus. [epcnekTMBHbIe 0ToBpaxeHus. Teopemsl 0
NMPOEKTUNBHbBIX 0TOBPAKEHUSIX.

Konnunneaums.
"omonorus (rmnepsonuyeckas 1 napabonunyeckas).

MpoekTnBHbIE NPpecbpazoBaHns NPSIMOI 1 MHBAPUaHTHbIE TOYKM. [TpoeKTUBHBIE NPeobpasoBaHmns NIOCKOCTH, UX
knaccugukaums. TeopeTuko-rpyrnnoBoi NPUHLUMN NOCTPOEHUS reoMeTpun (24.)

Tema 8. LieHTpanbHOe 1 napannenbHoe NPoeKTMpPOBaHUe, UX UHBapuaHThbl. U306paxeHne NpocTerLIMX NIOCKuX
churyp ¢ nomoLLbI0 NapannenbHOro NpoekTupoBaHus. MoHsaTue o metoge MoHxa. M3o6paxeHue NpocTenLmx
npocTpaHcTBEHHbIX ¢ouryp. AkcoHomeTpus. Teopema lNMonbke-LLBapua.

LleHTpanbHoe v napannenbHoe NpoekTUpPoBaHne, X MHBapuaHTbl. 13obpaxeHune npocTeiiumx nnocknx quryp ¢
NOMOLLbIO NapannenbHOro NPOeKTUPOBaHUS. (24.)

N3o06paxeHne npeoMeToB Ha NAOCKOCTU NOMYyYaloT pPas3nnyHbIMKM cnocobamu: pucoBaHeM, OOTOrPaddUPOBaHNEM 1
yepueHueM. Nioboe n3obpaxeHne CTPOAT METOLOM NPoekumid. Mpoekums - aT0 N306paxeHne NpeamMeTa Ha NNocKoCTH,
Mony4eHHOE NOCPEACTBOM Nyyelt - NPOeKTUpyoWmMxX NpsiMbix. OHa nofobHa TEHU OT NPeAMEeTa, OCBELLEHHOIO COMHLEM,
namnoi nunn ApyruM UCTOYHUKOM cBeTa. MeTon Npoekuunii 3aknoyaeTcs B TOM, HTO NPOEKTUPYEMbI/ NpenmeT
(Ha3blBaeMbI OPUIrMHANOM, HATYpPOI NN 06 HEKTOM) MPOEKTUPYIOT NMOCPEACTBOM MyyKa nydei (MPoeKTUpYoWmx
NPsIMbIX), UCXOASAWMX N3 OAHOM TOYKMS- LEHTPA NPOEKTUPOBAHMS, HA HEKOTOPYIO NNIOCKOCTb Npoekumii. Pasnunyaiot osa
BUIA NPOEKTUPOBAHUS LEHTPANbHOE nnapannenbHoe

Tema 9. NMo3uunoHHble 3apaun. MonHblie U HenonHblie n306paxeHusi. MeTpuueckue 3apaun. NMNocrtpoeHue
CeYeHU NPOCTPaHCTBEHHbIX ¢huUryp ¢ NOMOLLLbIO Teopembl [le3apra.

Mo3uumoHHble 3a8ayu. MNonHble 1 HenomHble n306paxerHuns. MeTpuyeckue 3apayun. MocTpoeHue ceveHui
NPOCTPAHCTBEHHbBIX PUryp C NoMoLbO Teopembl [esapra. (24.)

Mo3numoHHbIe 3aaa4n. K HMM OTHOCATCA 3a4a4u, PeWweHnst KOTopbiX NO3BOJISOT ONPenenMTb B3aUMHOE PacnonoXeHne
reoMeTpu4eckux 06 -eKToB.

Bce MHoroobpasve nosuLmMoHHbIX 33834 MOXET BblTb OTHECEHO K TPEM rpynnam:
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- 3a4a4yn Ha NoCTpoeHmne NnnMHnmM nepeceyveHn I'IOBGpXHOCTGI7I;
- 3a4a4vn Ha onpeneneHne To4ek nepecedeHns nnHnM C NoBepxXHOCTbHO;
- 3a4a4yn Ha npnHagnexXHoCTb TOYKN NUHUN U MOBEPXHOCTU.

PeweHne aTux 3agay cBoamTCs K YyCTaHOB/IEHNIO NPpUHAONEXHOCTN npoekunmn HeKOTOpOIZ TOYKM Npoekunn nnHnn

5. MepeyeHb yueO6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosiTeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTosiTenbHas pabota 0by4arolyxcs BeINOMHAETCS N0 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOSTENbHYI0 paboTy. CamocToaTenbHas paboTta obyyarowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMMAUHBI, TakK 1 NPopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPEMS ayanTopHOl paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByyaoWwmnecs YnuTarT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYHO 11 CMIPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUs, HANPaBNEHHbIE HAa 3aKpenneHne
3HaHW 1 0TPaBOTKYy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHusauusi caMocTosTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NMTepaTypoii N aNeKTPOHHbLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumm 1 oCyleCcTBAEHMS 06pa30BaTeNbHON AeSTeNbHOCTM Mo 06pa3oBaTeNbHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaepuara, nporpaMmmam crieumaniTera, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepauumn ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICWIMX y4eOHbIX 3aBeaeHUIA"

YcTaB theaepanbHOro rocynapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxXxcknii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpPeHHero pacnopsnka enepansHoro rocynapCTBEHHOO aBTOHOMHOMO 06pa3oBaTeNbHOro yupexXaeHns
BbiCLeEro npodpeccmoHansHoro obpasosarus "KasaHckuii (MpuBonxckuii) doeaepanbHblli yHuBepcnTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXckoro) doeaepansHoro yHmBepcuteTa

6. DOHA OLEHOYHbIX CPeacTB Mo AUCUUNIuHe (MOLYNI0)

DOoHLO OLLEHOYHbIX cpencTs no gucumnnnHe (Mo,u,ymo) BKNOYaeT oLueHOYHble MaTepualbl, HanpaBneHHble Ha NPOBEepPKY
OCBOEHMS KOMMETEHUW, B TOM YMCIe 3HaHWI, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTB BKNO4YaeT OLUEeHO4YHble
cpencTBa Tekyllero KOHTpons n oueHo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I aTtTrectauunn.

B ¢hoHLe OLEeHOYHbIX CPEACTB COAEPXUTCS Cneayiolas uHgpopmMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pe3dynibTatamM 0By4eHus Mo AMCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMSI OLIEHKYM MO ANCUMMNIVHE (MOZYIO);

- onucaHve nopsiaka NpUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNSA LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM pe3dynibTaTaMm, 3adaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHuWe oucumMnnnHbl (MOoyNs) npeanonaraeT U3y4eHne OCHOBHON 1 OOMONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaOWUMCS B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Jlobadesckoro. Obyyatowmecs nony4aroT yuebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum buneTam B COOTBETCTBMU C NMPaBuiamy nonb3oBaHust HayyHor 6ubnmoTekoi.

ONeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHLUMOHHO 13 Nio60i TOUKM Npu BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Napons
OT NNYHOro KabuHeTa B cucTeMe "ONeKTPOHHbIA yHMBepcHUTeT". Mpu MCNONb30BaHMK NeYaTHbIX N3aaHnin GbNNoTEYHbIN
hOHA [OMXKeEH BblTb YKOMMNEKTOBAH MK U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaVBAIOWWMX OAHHYIO ONCLMNANHY.

MepeyeHb OCHOBHOW U OOMONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucLUMnanHbl. OH NOANEXUT OBHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6unbnuotekun KdY.

am PAEKTPOHHBH
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

Library Genesis Project -
http:/lib.freescienceengineering.org/search1.php?browse_subject=I"eomeTpus%201%20Tononorna&submit=0630p&pos=350

Anekcangpos A. ., Heugetaes H. 0. FeomeTpusi: YuebHoe nocobve -
http://edu-lib.net/matematika-2/dlya-studentov/aleksandrov-a-d-netsvetaev-n-yu-geometr

Kypc anddepeHumanbHoi reometpumn 1 Tononoruu - http://padaread.com/?book=35580
Kypc anemeHTapHon tononorum - http://www.math.sunysb.edu/~oleg/topoman/rus-book.pdf
Nutepartypa no ebicweri reometpun - www.diary.ru/~eek/p165970944.htm

HauyanbHbIii Kypc Tononoruu. 'eomeTpuyeckme rnasbl -
http://mirknig.com/2010/10/30/nachalnyy-kurs-topologii-geometricheskie-glavy.html

MpoekTnBHas reometpus - http://alexandr4784.narod.ru/geoproekt.html

9. Metognueckue ykasaHusi onsi o6yyaroLLMXCS NO OCBOEHUIO AUCLMIMIIMHBI (MOayNs)
Bug pa6ot MeToaouuyeckue peKkoMeHaaUum

nekumu MeToaunyeckne pekoMeHaauUmm No CoOCTaBNEHMIO KOHCMEKTa:

1.

BHuMaTenbHO npounTante TeKCT. YTOUHUTE B CNPaBOYHON nuTepartype
HenoHsITHble cnosa. [Mpu 3anucy He 3abyabTe BLIHECTW CNPABOYHbIE AAHHbIE HA
Monst KOHCMEKTa;

2.

BbloennTe rnaBHoOe, COCTaBbTe MNaH;

3.

KpaTko cghopMynmpyiiTe OCHOBHbIE MONOXEHNS TEKCTA, OTMETbTE
aprymMeHTaumio aBtopa;

4

3akoHCneKTpyiiTe MaTepwran, 4eTko cnegys nyHkTam nnaxa. MNpw
KOHCMEKTMPOBAHUM CTapaiTeCh BbPa3nTb MbIC/b CBOVMM COBaMK. 3anucu
cnepyeT BECTU YETKO, SICHO.

"pamoTHO 3anucbiBaiTe uMTathl. LIutnpys, yantoiBaite NakOHUYHOCTb,
3HA4YMMOCTb MbICNN.

B TekcTe KoHCcnekTa XenartenbHO NPUBOAUTD HE TONbKO TE3UCHbIE

MOMIOXEHUS, HO U UX fokasaTtenbcTsa. [1py opopMneHnn KoHcnekTa HeobxoaMmo
CTPEMUTBLCS K EMKOCTY KaXA0ro npennoxeHus. Mbicnm aBTopa KHUrM cnenyet
nanaratb kKpaTtko, 3a60TsICb O CTUNE W Bblpa3nTEeNbHOCT HanucaHHoro. Yucno
LOMNONHNTENbHBIX 9N1EMEHTOB KOHCMEKTa A0NXHO ObITb NIOrM4ecKu
060CHOBaHHbIM, 3aNWUCK LOMXKHbI pacnpenensTbcs B OnNpeneneHHoi
nocnenoBaTenbHOCTW, OTBEYAIOLWEN NOrMYECKON CTPYKTYpe nponsseneHms. [ns
YTOYHEHUS 1 [OMNONHEeHNs1 HeobXx0AMMO OCTaBNSATh MONS.

OBnafeHne HaBblkaMy KOHCMEKTMPOBaHMS TpebyeT OT cTyaeHTa
LileneycTpeMNEHHOCTH, MOBCEAHEBHON CaMOCTOSITENbHOI PaboThbI.

CrpaHnua 8 n3 13.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| MeToonyeckme pekoMeHgauuy ctygeHTam

paboTbl npu NOAroTOBKE K MPaKTUYECKUM 3aHATUSAM
MpakTnyeckoe 3aHaTNE
- doopmMa cucTemMaTnyeckmx y4ebHbIx 3aHATHIA, C
MOMOLLbIO KOTOPbIX 0ByYarowmecst N3y4atoT TOT AW UHOI pasaen onpeaeneHHom
Hay4HOI OMCLMNNUHBI, BXOASWER B cocTaB y4ebHoro nnaHa.
Llnst Toro 4T06bl NPaKTUYECKME 3aHSATUS MPUHOCUIN MaKCUManbHYO
nonb3y, He06X0AMMO NMOMHUTb, YTO YNPaXHEHWE 1 pelleHne 3aaa4 NPoBoAATCS No
BblYMTAHHOMY Ha NEKLMAX Matepuany 1 CBA3aHbl, Kak Npasuno, ¢ AeTanbHbiM
pa3bopoM OTHEeNbHbIX BOMPOCOB NEKLMOHHOIO Kypca. CnefyeTt noa4epkHyTb, 4T0O
TONMbKO NOCNE YCBOEHUS NEKLMOHHOrO Mateprana ¢ onpeneneHHon TO4KM 3peHmns
(a MMEHHO C TOW, C KOTOPOI OH M3naraeTcs Ha nekumsix) oH ByneT 3akpennsaTbes
Ha NPakTUYeCKMX 3aHATUSX Kak B pesynbTaTte o6cyXaeHns 1 aHanmaa
NEeKLUMOHHOro MaTepuana, Tak U ¢ NomoLLbto pelleHusi NPobneMHbIX cUTyauuni,
3apad. [pun aTnX ycnoBmax CTYAEHT He TONbKO XOPOLIO YCBOUT Marepuan, Ho U
Hay4MTCS NPUMEHSATbL €ro Ha NPakTUKe, a Takxe Mony4YnuT OONOMHUTENbHbIN
CTUMYN (1 3TO O4YEHb BaXXHO) ONs aKTUBHOW NpopaboTKu nekumnu.
Mpun caMocToSATENBHOM pPeLeHNM 3a4a4 Hy>XHO 060CHOBbIBATb Kaxablid aTan
peweHns, NCX0AS U3 TEOPETUYECKMX MONOXEHWI Kypca. Ecnu cTyaeHT snauTt
HEeCKONbKO NyTel pelweHunst npobnembl (3a4a4n), To HYXXHO CPaBHUTb MX 1
BblOpaTh camblii paumoHasnbHbliA. Mone3Ho Ao Havana BblYMCNEHWUA COCTaBUTb
KpaTKuii nnaH peweHunsl npobnembl (3anayn). PeweHne npobneMHbIx 3aaay unm
NpUMepoB crneayeT nanaratb NoapobHo, BbIYUCNIEHNS pacronaratb B CTPOrom
nopsiake, oToenas BCrnoMoraTenbHble BbIYUCIEHNS OT OCHOBHbIX. PelleHns npu
HeobX0OUMOCTM HY>XHO CONPOBOXAATb KOMMEHTAPUSIMU, CXEMAMU, YepTexXaMmn 1
pUCYHKaMMu.
CnepnyeT NOMHUTb, Y4TO peLleHne Kax o y4ebHon 3a0a4m AONXKHO
[OBOAUTLCS! 10 OKOHYaTENbHOrO NIOrMYECcKoro oTBeTa, KoToporo TpebyeT ycnosue,
1 NO BO3MOXHOCTU C BbIBOLAOM. [oNy4eHHbIn OTBET CneayeT NpoBepuTb
cnocobamu, BbITEKAOWMMN U3 CYLLecTBa AaHHO 3aaaqun. [MonesHo Takxe (ecnu
BO3MOXHO) pelaTb HECKONbKMMI cnocobamm U CpaBHUTb NONYYEHHbIE
pe3ynbTaThl. PelleHne 3aaay OaHHOro TMna Hy>XHO NpoaonXxaTb Ao NpuobpeteHns
TBEPObIX HABLIKOB B UX PELIEHUMN.
Mpw NoAroToBKe K NPAKTUYECKUM 3aHATUSM CleyeT UCnonb3oBaTtb
OCHOBHYIO nUTepaTypy 13 NpeacTaBfeHHOro CNMcka, a Takxe pyKoBOACTBOBATLCS
npuBeaeHHbIMK yKasaHUsMn U pekoMeHoauusimn. [ns Hanbonee rnybokoro
OCBOEHMS ONCLUMMMHBI PEKOMEHOYETCS M3y4aTtb nutepaTtypy, 0603Ha4eHHyo kak
'nononHUTENbHas' B NPeACTaBlEHHOM CNUCKE.
Ha npakTnyeckmx 3aHATUSAX NPUBETCTBYETCS akTUBHOE y4acTume B
o0bcyX 0eHNN KOHKPETHbIX CUTyauuid, CnocoBHOCTb HA OCHOBE MONYYEHHbIX
3HaHWIA HaxoAnTb Hanbonee aOPEKTUBHBIE PELIEHNS NMOCTABNEHHbIX Npobnem,
YMETb HaxoA4MTb NONE3HbIA AOMONHUTENbHBIA MaTepmuan no TemaTtuke 3aHATUN.
CTyLeHTy pekoMeHayeTcs cnepytowas cxema NoAroTOBKM K 3aHATUIO:
1. MpopaboTtaTb KOHCNEKT NEKLMIA;
2. [Npo4ymTtaTtb OCHOBHYIO 1 OOMNONHUTENBHYIO NUTEPATYPY, PEKOMEHO0BAHHYIO
no n3y4aemomy pasgaeny;
3. OTBETUTb Ha BOMPOCHI NNaHa CEMUHAPCKOro 3aHATUS;
4. BbiNnonHWUTb OOMallHee 3a4aHue;
5. MNpwu 3aTpynHeHnax cchopmMynmpoBaTh BOMPOCH! K Npenofasartento.

AEKTPOHHBH
Crpanuua 9 n3 13. Bl YHHBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma omcumnnimHel "MpoekTMBHas reoMeTpusi u MeToabl nsobpaxerunin'; 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMSI
npogouIsaMn NOAroToBKM)".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosl- | MeToanyeckme pekoMeHaauum cTyaeHTam

TenbHas Mo opraHv3aLuny caMocTosTeNbHOW paboThl CTyAeHTa

pabota MpaBunbHas opraHM3aumns CaMoCTOSTENbHbIX Y4EOHbIX 3aHSTUI, UX CUCTEMATUYHOCTD,
LenecoobpasHoe nnaHnpoBaHme paboyero BpeMeHn no3eonseT
CTy[eHTaM pa3BuBaTh YMEHUS 1 HaBblK B YCBOEHWM U
cvcTeMaTMaauum
npuobpeTtaembix 3HaHWI, obecrneymBaThb
BbICOKMI YpOBEHb YCNEBaeMoCTU B Nepuos,
06y4eHust, NoNy4NTb HaBbIKW NMOBbIWEHWS NPOPECCUOHANBHOTO YPOBHSI.
310T BMA paboTbl NpeoycMaTpusaeT cneayoume Buabl y4ebHon 0esaTensHOCTu:
NOAroTOBKA K NPaKTUYECKNM 3aHATMSIM, NMOAroTOBKa K KONINOKBUYMY, BbIMOMHEHWE
IIOMallHUX paboT, BbINONHEHME UHAMBUAYaNbHBIX PaboT, BhIMONHEHNE KOHTPOSbHbIX
paboT, KOHCNEKTMPOBaHKE, NOATOTOBKA K 3a4€eTy 1 9K3aMEHY.
Ecnv B npouecce camocTosiTeNbHOM paboTbl Had N3yYeHneM
TEOPETNYECKOro Matepuana unv Npu peleHnn 3aaad y CTyaeHTa BO3HMKaloT
BOMPOChHI, pa3pewnTb KOTOpble CAMOCTOSITENbHO He yaaeTcs, Heobxoaumo
0bpatutbecs K Npenoaasatento 4sisl Noay4YeHusl y Hero pasbsCHEHUIA UK yKas3aHWii.
B cBoux Bonpocax CTyoeHT [OMXEH 4eTKO BbipasnTb, B YEM OH UCMbITbIBAET
3aTpyoHEHWSs], XapakTep 3TOro 3aTpyAHEeHNs. 3a KOHCynbTauuei cnegyet
obpaluartbcs 1 B Cnydae, eC/ii BO3HUKHYT COMHEHUS B NPaBUIbHOCTI OTBETOB Ha
BOMPOCHI CaMOMNpPOBEPKM

9K3aMeH
MeToanyeckue ykasaHusi no noaroToBKe K 3a4eTy U aK3aMeHy

MN3y4eHne kaxaon ancumnimHbl 3akaHYMBaeTcsl onpeaeneHHbIMM METooamMm
KOHTPONSI, K KOTOPbIM OTHOCSTCS: TEeKylas aTTecTaunsl, 3a4eTbl 1 3K3aMeHbI.
TpeboBaHus K opraHn3auny NoAroToBKM K 3a4eTy Te Xe, YTO 1 npu

3aHATUSIX B TEHEHNE CeMecTpa, HO cobnonaTbcst OHU HonXHbI 6onee cTporo. Mpu
MOArOTOBKE K 3a4eTy Yy CTyAeHTa A0MXKeH ObITb XOPOWWiA yH4eBHMK N KOHCNEKT
nnuTepatypbl, MPOYUTAHHO MO yKasaHwio Npenogasatens B Te4eHne cemecTpa.
BHavane cnenyet npocMOTpeTb BECb MaTepuas no caaBaeMoin ANCUMNInHE,
0TMeTUTb Onsi cebst TpyaHble Bonpockl. Obs3aTenbHO B HUX pasobpatbes. B
3aK/0YeHEe elle pa3s LenecoobpasHo NOBTOPUTb OCHOBHLIE MONOXEHUS,
MCMONb3ys NMPW 3TOM OMOPHbIE KOHCMEKTbI NIEKLWIA.

CucTtematumyeckasl NOLroTOBKA K 3aHSATUSM B TEYEHMEe ceMecTpa No3BonimnT
MCMONb30BaTh BPEMS 9K3aMeHaLMOHHOW ceccun ans cucteMaTnaaunm 3HaHuim.
Ecnu B npouecce caMocTosTenbHoi paboTbl HaL U3y4eHneM

TEOPETMYECKOro MaTepuana unv npu pelweHnn 3anay y CTyfeHTa BO3H/KatoT
BOMPOChI, PaspelmnTb KOTOPbIe CAMOCTOATENbHO He yaaeTcsl, HeobXxoaMMo
06patuTbCcs K Npenogasatento 4sisl NoAy4YeHUsl y HEro PasbsCHEHUIA MU YKa3aHWiA.
B cBoux Bonpocax CTyoeHT LOMIXEH 4eTKO BblpasnThb, B YEM OH UCMbITbIBAET
3aTpyaHeHusl, xapakTep 3Toro 3aTpyaHeHusl. 3a KOHCynbTauuein cnenyet
obpalaTbcs 1 B cily4ae, ec/in BO3HUKHYT COMHEHMS B NMPaBUIbHOCTI OTBETOB Ha
BOMPOCHI CaMOMpPOBEPKU

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MoORyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYILECTBEHMN 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnn 3 k paboyen nporpaMMe AUCLMNNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus 06pa303a1'enb|-|oro
npouecca no gucuuvrninHe (MO,IJ,yﬂI'O)
MaTepmaanOJeXHquCKoeo6ecnequmeo6pasoBaTeanon)npoueccaru)umcumnnMHe(Monynm)BKnmqaecheéﬂ
cnepywouwme KOMMNOHEHTDI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAWUXCS, YKOMMNIEKTOBAHHBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbsl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYIO MHGPOPMaLIMOHHO-06pa3oBaTenbHyto cpeny KDY.

YyebHble ayamTopun oNns KOHTakTHOW paboThl C MpenonaBateneM, yKOMNIeKkToBaHHble cneumanianpoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.
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12, Cpeﬂ,CTBa apgantauumv npenogasaHusl ogUCUNMNIUHDbI K I'IOTpeﬁHOCTﬂM 06y'-|arou.|.uxca UHBaNUQooB U nuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

npl/l Heobx0OMMOCTV B O6p33083TeﬂbHOM npouecce NpuMeHsaTCa cnegyowme MetTodbl U TEXHONOrnn, obneryatouwue
BOCMpUATME UHpopMaLnUm 06y‘-Ia}OLIJ,I/1MI/ICFI nHBanngamn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMIU 300P0BbA:

- cO3aaHve TEKCTOBO BEPCHM NOBOro HETEKCTOBOrO KOHTEHTA ANS €0 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbIE (POPMbI, yO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO3[aHne KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX UK CTPYKTYpb,
npenycMoTPeTb BO3MOXHOCTb MacwTabypoBaHus Tekcta u n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNpaBieHNs KOHTEHTOM C KnaBuatypbl;

- CO3[aHve BO3MOXHOCTEW AJis 06y4atoLmMxcsl BOCIPUHUMATb OLHY M Ty XX€ MHOOPMaUMIO U3 PasHbIX MCTOYHIKOB -
Hanpumep, Tak, 4Tobbl NMMLA C HAPYWEHWUAMI Clyxa NOoNMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACcTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepHATUBHbBIX CNOCOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSILIMOHHBIX
TEXHONOIMIA;

- MPUMEHEHNE OMCTaHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOIMIA 4f1s Nepeaayn MHGOPMaLun, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolwerocs ¢ npernonasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTyT
ObITb NCNONb30BaHbI A1t MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUS| BCEX YHAaCTHUKOB
OUCTaHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALaMU U 3aLMTbI BEIMOSHEHHBIX pabor,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMIA 4N OpraHnu3aLmmn OopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npononxXmnTenbHoOCTh coayn 06y'-|a+ou4v|M09| MHBANMOOM UNN NNLIOM C OrpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbSA hopM I'IpOMe)KYTO‘-IHOI7I arTectaunm nNno OTHOLWEHUIO K yCTaHOBﬂeHHOI7I NPOAOIXXUTENIbHOCTUN NX caa4vun:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm ak3ameHa, NPoBOAMMOrO B MUCbMEHHOI popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNUTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0byyatowerocs npu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsaMm @IFOC BO n yyebHbiM nnaHom no Hanpasnenuto 44.03.05

"Meparormyeckoe obpasoBaHue (C AByMS NPocounsMM NOAroTOBKM)" U Mpochunnto NoaroToBkn "Matematuka,
WHJpopMaTtmka n MHpopMaLMOHHblE TexHonornm".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06.10 lNpoekTvBHas reoMeTpusl U MeToLbl N300paxeHui

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPOdoMNsaMmM NOArOTOBKM)
Mpogounb NoaroToBkM: MatemaTrka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOIK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTenbHoi nporpamme: 2021

OcHoBHas nuteparypa:

1. Kysosnes, B. IN. Kypc reomeTpun: anemeHTbl TONONOrUn, amddepeHumanbHas reoMeTpunsi, OCHOBaHNS reoMeTpuu :
yuebHuk / B. . Ky3oenes, H. I. MNogaesa. - Mockea : PUSMATIIUT, 2012. - 208 c. - ISBN 978-5-9221-1360-1. - TekcT :
9NEKTPOHHBIV // JlaHb : anekTpoHHO-6ubnmoTtevHas cuctema. - URL: https://e.lanbook.com/book/59618 (naTta obpalieHus:
16.03.2020). - Pexwum goctyna: ons aBTopms. nonb3osartenei.

2.MNpaconos, B. B. 3agaun no tononoruu / B. B. MNpaconos. - Mocksa : MLUHMO, 2014. - 38 c. - ISBN
978-5-4439-3009-1. - TeKCT : 3NeKTPOHHbIN // JlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/80151 (nata obpaweHusi: 16.03.2020). - Pexxmm goctyna: ons aBTopus. nofb3oBatenei.

3.0eHncosa H.C., ononHWTeNbHbIE rNaBbl MPOEKTUBHOM reoMeTpun : y4ebHoe nocobue / deHuncosa H.C. - Mocksa:
MpomeTeir, 2016. - 82 c. - ISBN 978-5-9907986-3-2 - TekcT : anekTpoHHbil // OBC 'KoHcynbTaHT ctygeHTa' : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785990798632.html (nata obpaiweHns: 16.03.2020). - Pexum goctyna:
no nognucke.

JononHutenbHasa nuteparypa:

1.Mpaconos, B. B. HarnsigHas Tononorus : y4ebHoe nocobue / B. B. Mpaconos. - 3-e nsa. - Mockea : MUUHMO, 2014. -
112 c. - ISBN 978-5-4439-2055-9. - TekCT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6ubnuoTeyHas cuctema. - URL:
https://e.lanbook.com/book/56410 (nata obpaweHuns: 16.03.2020). - Pexwum goctyna: ons aBTopya. nonb3oBaTenem.
2.AnekcaHapos, . C. BeaeHue B Teoputo MHOXECTB 1 06Lyto Tononoruto : yuebHoe nocobue / M. C. AnekcaHapos. -
2-e nag., ctep. - CaxkT-Metepbypr : JlaHb, 2010. - 368 c. - ISBN 978-5-8114-0981-5. - TekCT : aNeKTPOHHbIRA // JlaHb :
9NeKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/530 (nata obpaieHus: 16.03.2020). - Pexxum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

3. MoHapwH, 5. M. AddunHHas 1 NpoeKTMBHas reomeTpus : yuebHoe nocobue / A. M. MNMoHapwuH. - Mockea : MLUHMO,
2009. - 288 c. - ISBN 978-5-94057-401-9. - TekCT : 9NeKTPOHHBIiA // JTaHb : anekTpoHHO-6ubnnoTteyHas cuctema. - URL:
https://e.lanbook.com/book/9388 (nata obpalieHms: 16.03.2020). - Pexxum nocTyna: onsg aBTopvs. Nonb3oBaTeneil.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.06.10 lNpoekTvBHas reoMeTpusl U MeToLbl N300paxeHui

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)
Mpogounb NoaroToBkM: MatemaTvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBatenbHoi nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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