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Mporpammy oucumnnuHbl paspabotan(a)(v1) ooueHT, K.H. JlaBpeHTbeBa E.E. kadenpa nHgopmatnkm
N BbIYUCNUTESbHBIX TEXHONIOMNIA OTAENEeHNe UHAPOPMALMOHHbBIX TEXHONIOMMIA B r'yMaHUTAPHON cdepe ,
Elena.Lavrenteva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

- OCBOEHME HOBbIX MO CPaBHEHWIO C NIEMEHTAPHON reoMeTprei MPOCTPaHCTB: MHOFOMEPHbIX,
€BK/INA0BbIX, MPOEKTUBHbIX, apCPVHHBIX U N3y4YeHMe TUMNYHBIX OUryp B 3TUX NPOCTPAHCTBAX;

- OBNlTAEHNE OCHOBHbIM METOIOM UCCNENOBAHMSA B aHAIMTUYECKON rEOMETPUMN - METOAOM
KoopAauHarT;

- NprnobpeTeHne CTyaeHTaMm AOCTATOYHOro 06 bema 3HaHUiA, HaBbIKOB 1 YMEHWI B 06na-cTu
aHaNUTUYECKO reoMeTpun 4N UX UCMONb30BaHNS NP M3YYeHUW OPYrmx MaTemMaTnye-cKmnx
OVCLMMNINH.

C uenbio COXpaHeHNs NPeeMCTBEHHOCTU CO WKONbHOM reoMeTpureli, pacCCMOTPEHME OrpaHn4mMBaeTcs
TPEeXMepPHbIM EBKNNA0BbLIM NMPOCTPAHCTBOM, NPV 3TOM, BEK-TOPbI B TPEXMEPHOM €BK/IMA0BOM
NPOCTPaHCTBE, NPSMbIE HA EBKIMAOBOM MNOCKOCTU, NPS-Mble U NMNOCKOCTY B TPEXMEPHOM
€BK/I0BOM NMPOCTPaHCTBE N3y4aloTCs BCECTOPOHHE C TOYKM 3pEHUs Bbicluein MmatemaTmku. Janee
paccMmaTpuBaloTCs oUrypbl BTOPOro nopsifka Ha eBKIUA0BO NNOCKOCTY U B €BK/TMA0BOM
NPOCTPaHCTBeE.

Janee oCHOBHOE BHMMaHWe yaenseTcs reoMeTpu MHOrOMEPHbIX NPO-CTPaHCTB: adpPUHHbIX,
€BKNNOO0BbIX U NPOEKTUBHbIX. ONpenensinTca n ndy4atnTcs urypbl NepBoro U BTOPOro NopsiLkos B
BELLECTBEHHbIX addPUHHbBIX 1 EBKNNA0BbLIX NPOCTPAHCTBAX; adpprHHbIE Npeobpa3oBaHns u
OBUXEHNA; aoPUHHAA 1 eBKNNO0BA reOMeTpUs; aN1eMEHTbl NPOEKTUBHOM FreOMeTpUNn.

B TeueHue Bcero npouecca oby4eHns NPOMCXOONT CUCTEMATMYECKOE M3YyHeHe reoMeT-pPudeckmnx
npeobpasoBaHunii, NPoBeAeHNe TEOPETUKO-TPYNNOBOro B3rNsAa Ha reoMeTpuio.

2. MecTo OUCLMNMNHBI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 53.B.1 NpodeccroHanbHbIi" 0CHOBHOM
obpasoBaTtenbHol Nnporpammbl 050100.62 Meparormyeckoe obpaszoBaHUe 1 OTHOCKTCS K
BapuaTtusHol Yyactun. OcsamBaeTtcsa Ha 1 kypce, 1 cemecTp.

OucumnnnHa "AHanutnyeckas reometpus” na uukna "lMpodeccroHanbHble AUCUMnInHbBL" BXOAUTb B
moynb "MaTtematuka un comsuka" - 6.3B.1.3., aBngeTcsa 0AHOCEMECTPOBbLIM KYPCOM 1 YUTAETCS Ha
nepBoM Kypce, nepsom cemecTtpe. CTyaeHTbl COalT 9K3aMeH No ANCLUNANHE.

3. KomneteHuuu obyyatrowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (QOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN

OK-1 - BNaZeeT KynbTypoi MblwneHns, cnocobeH k 06006weHuto,
(0BLwekynbTypHbIE aHanuay, BOCMPUATUIO NH-GoopMaLIn, NOCTaHOBKE Lenu un
KOMNeTeHLmm) BbIGOPY NyTein eé NOCTUXEHNS;

- cnocobeH Mcnonb3oBaTh 3HAHWS O COBPEMEHHOIA
OK-4 €CTeCTBEHHOHAay4YHOl KapTuHe Mupa B 0bpa3oBaTtenbHOn 1
(0bLekynbTypHbIE NpodeCcCMoHanbHOM OeATENbHOCTU, NPUMEHATL METOAbI
KOMNeTeHLmm) MatemaTtun-4ecko 06paboTkm MHpopMaLmm, TEOPETUYECKOTO U

9KCNepUMEHTanbHOro UccnenoBaHus.
Or1K-3
(npodheccunoHanbHble - BfafeeT OCHOBaMUN peyeBoi NpoheccroHanbHOM KynbTypbl;
KOMMeTeHuunn)
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU

Ol1K-6 6
(IPOOECCHOHANbHBIE - cnocobeH K NoAroToBke U pefakTMpoBaHUIO TEKCTOB
KOMMETEHLN) NPOCECCMOHANbHOI0 U COUM-anbHO 3HA4YMMOro CoaepXaHus.
MK-1 - cnocobeH peann3oBblBaTb y4ebHble NporpamMmbl 6a30BbIX U
(npodheccunoHanbHbIe 3NEKTUBHbIX KYPCOB B pa3NnyHbix 06pasoBaTebHbIX
KOMNeTeHLmm) YYPEXOEHMSAX;

- FOTOB MPUMEHATb COBPEMEHHbIE METOONKN N TEXHONOMUK, B
MnK-2 TOM YMCNEe U NHAPOPMA-LMOHHbIE, Ans obecneyeHns kayecTsa
(npodheccunoHanbHble y4ebHO-BOCNMTATENBHOrO NPOLEeCca Ha KOHKPETHOM
KOMNeTeHLmm) obpa3oBaTenbHON CTYNEHN KOHKPETHOro 06pasoBaTenbHOro

yypexneHus;

- cnocobeH paspabatbiBaTb 1 peanv3oBbiBaTbh
K-8 KyNnbTYPHO-NPOCBETUTENbCKME NPOorpamM-mbl 45151 pasnmnyHbIX
(NMpodheccmoHanbHble KaTeropui HaceneHus, B TOM Ynucne ¢ UCNonb30BaHNEM
KOMNeTeHLmMm) COBPEMEHHbBIX NH(POPMALNOHHO-KOMMYHMKALMOHHbIX

TEXHOMNOrUM.

- CnocobeH nony4yatb, Npeobpal3oBbiBaTb, CMCTEMATM3NPOBATD
CK-1 N XpaHUTb, a TakXe paumoHasnbHO UCMONb30BaTb

NHJPOpMaLINIO.

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

- BEKTOpPbI B TOPEXMEPHOM E€BKJINOOBOM MPOCTPaHCTBE, onepaunn Han BEKTOpaMu;

- annunc, runepbony, napabony, anaunconabl. Mmnepbononapl. Mapabononabl, X KAHO-HUYECKME
ypaBHEHWS N CBOWCTBA;

- MOHATUSA adPPNHHOr0, €BKNMAO0Ba WU NPOEKTUBHOINO NPOCTPAaHCTB; penepbl N KOOPANHATbLI TOYEK;
MHOroMepHble NIOCKOCTU U ¢pUrypbl BTOPOro nopsaka; rpynnbl reoMeTpu4eckmnx npeo6pa303aHV||7|.

2. DONIXEH yMeTb:
- BbINOMHATb ONepauny Hah BEKTOpaMu; 3anuceiBatb obwwme 1 napameTpuyeckue ypaBHe-HUS
MNOCKOCTEN B pasnunyHbIX npocTpaHcTeax. OnpenensTb X B3aMMHOE pacronoXeHue;

- No 0bwemy ypaBHEHMIO hurypbl BTOPOro Nopsiaka Ha eBKINA0BOWM OBYyMEPHOM NIOCKO-CTV U B
€BKN1MOO0BOM TPEXMEPHOM MPOCTPaHCTBE ONpenensaTb ee T1n, pa3mepbl, pacrnonoxe-Hune
OTHOCUTENBHO CUCTEMbBI KOOPAUHAT; NPUBOAMTL ObLee ypaBHEHME (OMrypbl BTOPOro nopsiaka B
adpp1HHOM NPOCTPaHCTBE K HOpMasibHOMY BUAY.

3. DONXEH BnaneThb:
- OCHOBHbIMW TeopeTN4HeCKNMN NOHATNAMN B obnacTtu aHanUTNYeCKo reomMeTpun.

- OCYLECTBNSATb JaNibHelwee N3y4eHune BbiCLen MaTeMaTnkin, BolpabaTbiBaTb HaBbIKM
NPOdIECCMOHANBHOW OeATeNbHOCTW, ONMpaloWmMecs Ha NPUMEHeHNe MaTeMaTM4yeckx MeToloB B
POPMMPOBAHMS PELIEHUS NPUKNAAHbIX 3a4a4.

4. CTpyKTypa u cogepxaHve AUCLUMNINUHbI/ Moayns
Obwas TpyooeMKoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOro KOHTPONSA ANCLMMINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMNycKa K 3a4eTy
28 6annos.
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86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
N .D.VI(I: a:#e:Hbl/ CemecT Hepens el et Tekywme chopme
ML:.) ny’:1 . Plcemectpa (B yacax) KOHTpOnNsi
Nek ImI1pa|(T|/|--|ec|(|/|eJ1a6opaTop|-|b|e
u 3aHATUA pa607b|
nomauiHee
1. [Tema 1. BeeneHue. 1 1 1 1 0 3ajaHve
Tema 2. BekTopbl 1
KoopauHatbl. BekTopsl nomatuiHee
2. M nuHelHble onepaunu 1 2 1 1 0 3agaHuve
Hag HUMKU. AQPCOUHHbIE
CUCTEeMbl KoopanHar.
Tema 3. lNpounsseneHuns
BekTOpoB. [encTteums nomalHee
3. [1ah BekTopamii, 1 3 1 1 0 3ajaHve
" |3apaHHbIMU
NPSMOYroNbHbIMU
KOOp-OuHaTamu.
Tema 4. YpaBHeHus
gouryp. HeadpprHHbIE nomatuiHee
4. [cuctembl KoopamHar. 1 4 1 1 0 3apaHve
MNpeobpazoBaHus
KoopauHar.
Tema 5. MNpamas un
nnockocTb. MNpamas Ha
5 [ockocTy. lMnockocTb 1 5 1 1 0 ggz::JMHee ©
" |B npocTpaHcTBe.
[MpsiMmas n NnockocTb B
NpOCTPaHCTBe.
Tema 6. ®urypbl nomaLHee
6. [BTOPOro nopsaka Ha 1 6 1 1 0 3amaHmne
" [nnockocTu. Anamnc.
Mnep6bona.
Tewma 7. MNapabona. foMawHee
7, {/lHm BTOpOTrO 1 7 1 1 0  |samanue
" [nopsaaka B NONSPHbIX
KoopanHarax.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl
ayauTopHOM paboThbl,

UX TPYAO0EeMKOCTb

(B yacax)

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie

paborbl

Tekywime coopmbl
KOHTpOns

Tema 8. YnpoueHve
obLiero ypaBHeHNS
NIVHMM BTOPOro nopsiaka
npeobpasoBaHNEM
KoopamHaT. YnpouieHue
obLiero ypaBHeHNS
NIVHM BTOPOro nopsiaka
C NMOMOLLbIO
VHBAPWAHTOB.

JomalHee
3adaHune

Tema 9. Purypsol
BTOPOro nopsiaka B
NpPOCTpPaHCTBE.
[MoBepxHOCTH,
obpasyemble ¢
MOMOLLbIO BpaLlEHUS.
JlnHenyaTtble
NMOBEPXHOCTMW.

JomMallHee
3agaHune

10.

Tema 10. AdodpmHHOEe
n-mepHoe
npocTpaHcTBo. [NoHsATME
apdpuHHOro
npocTpaHcTBa.
MnockocTtu B
agPPNHHOM
NpoCTpaHCTBe.

10

JomallHee
3adaHune

11

Tema 11. AdopuHHbIE

‘loTobpaxeHusl.

11

JomMallHee
3agaHune

12.

Tema 12. ToyeyHoe
n-MepHoe
nNpocTpaHCTBO. NoHATME
€BK/INO0Ba TOYEYHOro
NpoCTpaHCTBa.
[MnockocTtn B
€BK/INO0BOM TOYEYHOM
NpPOCTPaHCTBE.

12

JomMallHee
3adaHune

13.

Tema 13.
MNpeobpasoBaHus
€BKNNO0Ba TOYEYHOrO
NpPOCTPaHCTBaA.

13

JomMallHee
3agaHune

14.

Tema 14. Ksagnpviku B
agPPNHHOM
npocTpaHcTee. [NoHsATHe
KBaOPUKWN.
MNepecedyeHune kBagpuku
C NPSAMONA.

14

JomauHee
3adaHune

15.

Tema 15. AdodpuHHas
Knaccugomkauns
KBaOpuK.

15

JomMallHee
3agaHune
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ,D,ulc\:nuunnunbll CemecTp cemecTpa (B yacax) ‘{( ompﬁl ﬂp
oAyna Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 16. KBanpvku B
€BK/N40BOM
omauwHee
16 |TPOCTPAHCTBE. Obuwee 1 16 1 1 0 3ﬂauaHme
‘lypaBHeHune KBaopuku B
NpPOCTpPaHCTBE.
NHBapuaHThbl.
Tema 17. [NpoekTnBHas KOHTPONbHAS
17 |NOCKOCTD W 1 17 1 1 0 paota
NPOEKTUBHOE
NPOCTPaHCTBO.
18 Tema 18. lNpoekTnBHbLIE 1 18 1 1 0 KZ'%LE;”"H”
‘InpecbpazoBaHms. P
Tema . Itorosas 1 0 0 0 9K3ameH
doopma KOHTpons
Ntoro 18 18 0

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. BBeneHue.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

1. Ponb reometpun B MatemaTuke n ee npunoxeHusx. 2. lNpegmert n MeTon aHanMTMYeCcKom
reomeTpun. 3. 3a4a4m aHaNUTUYECKON reoMeTpun.

npaktnyeckoe 3aHsitne (1 yaca(os)):

1. BekTopbl 1 NMHEHbIE onepaunn Hag HUMN.

Tema 2. BekTOopbl 1 KOOpAUHaThl. BeKTOpbl M NMHeNHbIe onepauun Hag, HUMKU. AdpprHHbIe
CUCTeMbl KOOpAMHaT.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

BekTopbl 1 nuHelnHbIe onepaunn Hag HuUMK. 1. HanpaeneHHble oTpesku. 2. OnpeneneHne BekTopa
Kak Knacca aKBMBaNIEHTHbIX HanpasneH-HblX 0TPe3KoB. 3. JInHelHble onepaummn Hag BeKTopamu.
AdbprHHbIE cucTembl koopamHaT 1. [poekunst BekTopa Ha ocb. 2. PasnoxeHns BeKTopos. 3.
KoopavHaTbl BeKTOpa 1 TO4KM Ha nnockocTu. 4. KoopanHaTbl BEKTOpa Y TOYKM B MPOCTPaHCTBE.
npaktnyeckoe 3aHsitne (1 4aca(os)):

BekTopbl 1 NnHeHbIe onepauny Hag HUMN.

Tewma 3. NpounsseneHus BeKTopoB. [LeNCTBMA HaQ BEKTOpaMU, 3afaHHbIMU MPSMOYTro/ibHbIMU
KOOp-AuHaTamu.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

MpounsseneHns BekTopos. 1. CkansipHoe nponsseneHne BEKTOPOB. 2. BekTopHoe npovsseneHune
BekTopoB. 3. CMellaHHoe npon3seneHne BeKTOpoB. [eicTBnS Had BEKTOpaMu, 3a0aHHbIMM
NPSMOYronbHbIMK KOop-anHatamu 1. JInHeHble onepaunn Han BekTtopamu, 3a0aHHbIMU
NPSMO-YronbHbIMK KoopanHaTamu. 2. CkanspHoe Npov3BefeHne BEKTOPOB, 3a4aHHbIX
NPSMOYronb-HbIMU KoopanHatamu. 3. BekTopHoe nponsseneHne BEKTOPoB, 3a0aHHbIX
NPSAMOYrofib-HbiMK KoopanHaTamu. 4. CMelaHHoe Npon3BedeHne BEKTOPOB, 3a4aHHbIX

NPSMOYrofb-HbIMK KoopauHaTamu. 5. PaccTtosHue Mexnay To4ykamu, neneHme oTpe3ka B 4aHHOM
COOT-HOWeHnNn.

npaktnyeckoe 3aHsitne (1 4aca(os)):
2. NpounsseneHns BEKTOPOB.
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Tema 4. YpaBHeHus couryp. HeadpcpmHHbie cuctemsl koopauHar. Npeobpa3oBaHus
KoopAauHar.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

YpaBHeHus couryp. 1. YpaBHeHne nuHum Ha nnockocTu. 2. YpaBHeHe NOBEPXHOCTU B
npocTpaHcTee. 3. YpaBHeHne NuHUKM B NpocTpaHcTee. HeadopunHHbIE cncTeMbl koopanHar 1.
MonsapHasa cuctema koopamHat. 2. Cepuyeckas cuctema koopamHar. 3. LmnuHgpudeckas
cuctema koopavHart. NpeobpasoBaHust koopauHart 1. MNapannenbHblii nepeHoc, NOBOPOT U obuiee
npeobpa3oBaHne CUCTEMbI KOOPAMHAT Ha NNOCKOCTU. 2. MapannenbHblii NnepeHoc, NOBOPOT 1 oblwee
npeobpa3oBaHe CUCTEMbI KOOPAMHAT B MpocTpaHcTBe. 3. CxaTne cUcTeMbl KOopaMHaT Ha
MNOCKOCTU M B MPOCTPAHCTBE.

npaktnyeckoe 3aHsitne (1 yaca(os)):
LelicTBus Hao BeKkTopamuy, 3a4aHHbIMU NPSIMOYrofibHbIMK KOOpAMHaTaMMU.

Tewma 5. Npsamasa v nnockocTb. Npsmasa Ha nnockocTu. MNnockocTtb B npocTpaHcTee. MNpsamasa n
N0CKOCTb B MPOCTPaHCTBE.

NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

Mpsimas Ha nnockocTh. 1. Oblwee ypaBHEHME NPSAMOIA Ha NIOCKOCTU. 2. [eOMeTPUYECKInin CMbICH
3Haka BblpaxeHus Ax+By+C. 3. PasnuyHblie Buabl ypaBHEHNS NPSAMON Ha NNOCKOCTU. 4. Yron mexay
NPSMbIMK, YCNIOBUS NapannenbHOCTU U NepreH-aukynsapHoOCTU Ha nnockocTtu. 5. PacctosiHue ot
TOYKM [0 NPSMON, MY4OK NPSMbIX HA NNOCKO-CTK. NnockocTb B npocTpaHcTee 1. Obuwee ypaBHEHME
MNOCKOCTK B MPOCTPaHCTBE. 2. [eoMeTpmnyeckmnin CMbICN 3Haka BbipaxeHus Ax+By+Cz+D. 3.
PasnuyHble BUObl ypaBHEHNS NAOCKOCTN B NPOCTPAHCTBE. 4. Yron mexay nnocKOCTSMU, YCNoBuUS
napannenbHOCTU N Nep-nNeHanKYyNapHOCTU MNOCKOCTEN B NpoCTpaHCcTBe. 5. PaccTosiHMe OT TOYKM 00
MNOCKOCTW, Ny4OK NAOCKOCTEN B NpO-CcTpaHcTee. [psmMas u nnockocTb B NpocTpaHcTee 1.
PasnunyHble BUObl ypaBHEHNS NPSAMON B NPOCTPAHCTBE. 2. Yron Mexay npsiMbiIMn B NPOCTPaHCTBE,
yCnoBus napannenb-HOCTU U NepneHanKynsapHOCTA NPSMbIX B NPOCTpaHCcTee. 3. Yron Mexay npsiMoi
1 NNOCKOCTbIO B NPOCTPAHCTBE, YCNOBUS NapannenbHOCTM U NepneHankKynsapHOCTA NPSMON U
MNOCKOCTM B MPOCTPaHCTBE. 4. PaccTosiHMe OT TOYKM A0 NPSIMOV B MPOCTPaHCTBE, PacCTosiHMe
MEXAY CKPELWMNBAWNMUCS NPAMbIMU. .

npaktnyeckoe 3aHsitne (1 4aca(os)):

3. [enctens Han BekTopamu, 3afaHHbIMU MPSMOYrofibHbIMK KOOpANHATaAMM.
Tema 6. durypbi BTOporo nopsigaka Ha nnockoctu. dnnunc. Nmnep6ona.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

Anavnc. 1. Snannc n ero KaHOHNYECKoe ypaBHeHMe. 2. ViccnenoBaHne oopMbl anaMnca no ero
KaHOHMYECKOMY ypaB-HeHUto. 3. DKcueHTpucuTeT annunca. Mvnepbona 1. Mvnepbona u ee
KaHoHM4Yeckoe ypaBHeHue. 2. ViccnenoBaHne oopMbl rnepbosbl No ee KaHOHNYECKOMY YPaBHEHMIO.
3. AcumnToThbl runepbonbl. 4. SKCLUEHTPUCUTET runepbonsbl.

npaktudeckoe 3aHsitne (1 yaca(os)):

4. MHOXecTBO To4ek. 5. Cuctembl KoopaunHar.

Tema 7. Mapa6ona. JInHun BTOPOro nopsigka B NONASIPHbIX KOOpAMHATaX.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Mapabona. 1. MNapabona n ee kaHoHM4Yeckoe ypaBHeHue. 2. NiccnenoeaHme popMbl napabosbl No ee
KaHOHMYECKOMY ypaB-HEeHMIO. JIMHUKM BTOPOro nopsaka B NonspHbIX koopavHatax 1. dupektpuchl
annunca u runepbonsl. 2. [MpekTopranbHoe CBONCTBO NMHUIA BTOPOro nopsiaka. 3. YpaBHeHue
NIMHAX BTOPOro nopsiaka B NOASPHbIX KOOPAUHA-Tax.

npaktnyeckoe 3aHsitne (1 4aca(os)):

6. MNpeobpazoBaHnsa KoopaMHarT.

Tema 8. YnpolueHue obLiero ypaBHeHUsi IMHUM BTOPOro nopsiaka npeobpasoBaHuem
KoopAauHar. YnpoLuleHue obLLero ypaBHeH!s IMHAN BTOPOro nopsiaka ¢ NOMOLLbIO
MHBapPWaHTOB.

nekumnoHHoe 3aHsitne (1 yaca(os)):
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YnpouweHune obliero ypaBHeHUs! NMMHUN BTOPOro nopsiaka npeobpasoBaHnem koopamHart. 1. Obuwee
ypaBHEHVEe NNHMM BTOPOro nopsaka. 2. YnpolweHue oblwero ypaBHeHUs NIMHUM BTOPOro Nopsiaka
npe-obpasoBaHnem nosopoTa. 3. YnpouieHne obuero ypaBHEHUS TMHAM BTOPOro Nopsiaka
npe-obpasoBaHMeM napannenbHoro nepeHoca. 4. Obuee npeobpasoBaHne KoopanHaT Npu
ynpoLieHnn obero ypaBHeEHUS TMHUM BTOPOro nopsaka. 5. N3obpaxeHne nuHMM BTOPOro nopsiaka
B CMCTEMEe KOOPAUHAT Npu MOMOLLM MONYYEHHOro KAHOHWYECKOro ypaBHeHMs. YnpolweHue oblwero
YypaBHEHUS NMHMM BTOPOro nopsiaka ¢ noMo-wbio nHBapmaHtos 1. LieHTp nuHumn BTOpOro nopsaka.
2. NccnenoBaHve 06wWero ypaBHEHUS NMMHUN BTOPOro Nopsiaka, UMetoWein e AMHCTBEHHDIN LEHTP. 3.
WccnepoBaHme obLwero ypaBHEHUS MIMHUM BTOPOro Nopsiaka, He MMetoLen LueHTpa. 4.
WNcenenoBaHme obuwero ypaBHEHNS IMHMM BTOPOrO Nopsiaka, uMmetoleri 6eCKoOHeYHOe MHOXECTBO
LeHTpoB. 5. KnaccudumkaunoHHas Teopema nmHuiA BTOPOro nopsaka.

npaktnyeckoe 3aHsitne (1 4aca(os)):
MpeobpasoBaHns koopanHart. 7. MNpsMasi Ha NNOCKOCTW.

Tema 9. durypbl BTOporo nopsipka B npoctpaHcTee. oBepxHOCTU, 06pa3yeMblie C MOMOLLbIO
BpalLeHus. JlIuHenyartble NOBEPXHOCTW.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

MoBepxHOCTU, 0O6padyeMble C NOMOLLbIO BpalleHns 1. BpalueHne nnockor ourypbl BOKPYr ocu B
npocTpaHcTBe. 2. [loBepxHOCTb BpaweHus. 3. PasnnyHble TUMbl MOBEPXHOCTEN BpaweHus. 4.
MoBepxHOCTU, 0Opa3yeMble N3 MOBEPXHOCTEN BPALLEHNS C NO-MOLLbIO NPeobpa3oBaHns CXaTns.
Nunenyatble noBepxHocTn 1. KoHn4eckrne nosepxHOCTU. 2. KoHnYeckue ceveHuns. 3.
LmnmHapuyeckme nosepxHocTu. 4. Mmnepbonuyecknii napabonond. 5. NpsMonuHeliHble
obpasytowmre runepbonnyeckoro napabono-naa u 0gHONONOCTHOro runepbononaa.

npaktnyeckoe 3aHsitne (1 4aca(os)):
8. NnockocTb B NpoCcTpaHCTBe.

Tema 10. AdodpuHHOE n-MepHOoe npocTpaHCcTBO. lNoHATHMe achcpuHHOro NpocTpaHcTBa.
NMnockoctn B adpcpmHHOM NpocTpaHcTBe.

JNeKunoHHoe 3aHsitne (1 4aca(os)):

MoHaTMe adpdonHHOro npoctpaHcTea. 1. OnpeneneHme adppuHHOro npoctpaHcTea. 2. KoopanHarsl
TO4YKM B adpdomHHOM npocTtpaHcTee. 3. KoopanHaTbl BEKTOpa B apdoMHHOM NpocTpaHCTB. [nockocTtu
B adopHHOM npocTpaHcTee. 1. [oHATME NNockoCcTM B adpdOMHHOM NpocTpaHcTee. 2. AQPIUHHO
He3aBMCUMble TOYKW. 3. YpaBHEeHne niocKocTy B apdpMHHOM npocTpaHcTee. 4. [nockocTu B
agoPNHHOM NPOCTPAHCTBE M CUCTEMbI IMHENHBIX ypaBHeHWI. 5. B3anMHoe pacnonoxeHue aByx
nnockocTten B agpPUHHOM NPOCTPaHCTBE.

npaktnyeckoe 3aHsitne (1 yaca(os)):
[MnockocTb B NpOCTPaHCTBe.

Tema 11. AdodouHHBbIE OTOOPaXEHMSI.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

AdbprHHbIE oTobpaxeHus. 1. MoHsTne adpdomHHOro oTobpaxeHus. 2. AQUHHbIE
npeobpa3zoBaHus. 3. FeomeTpust adpcprHHON rpynnbl. 4. KonnvHeapHble TO4KU B adCOUHHOM
NnpoCTpaHCTBe.

npaktnyeckoe 3aHsitne (1 yaca(os)):
9. MNMpsiMmasi 1 NNOCKOCTb B MPOCTPAHCTBE.

Tema 12. ToueuHoe n-MepHOe NpocTpaHCcTBO. [IOHATUE eBKNMOOBa TO4EYHOro NPoCTpaHCcTBa.
lNMnockocT B eBKNNA0BOM TO4EYHOM NMPOCTPaHCTBE.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

[MoHATME eBkNMOoOBa TOHEYHOrO NPOCTpaHCTBA. 1. OnpeueneHVle eBK/inaooBa T04Ee4YHOro
NPOCTpaHCTBA. 2. PacctosiHne MeXxXnay To4KamMum B eBKJINOOBOM TOHEYHOM MPO-CTPaHCTBE. lMnockoctn
B €BK/INO0BOM TOYE4YHOM NMPOCTPaHCTBE. 1. [MnockocTn B €BKNNLOBOM TOHEYHOM NPOCTpaHCTBE. 2.
PaccTtosiHme ot Toukn oo rmnepryiocCKoCTn B €BKNINOOBOM TOHEHYHOM NPOCTPaHCTBE. 3. O6bem
napannenenunena B eBKNnaoBOM TOHEYHOM MPOCTPaHCTBE.

npakrTudeckoe 3aHsitne (1 yaca(os)):
10. 9nnunc.
Tema 13. Npeobpa3oBaHus eBKINA0BA TOYEUHOrO NPOCTPAHCTBA.
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MNpeobpasoBaHmsl €BKNMOOBA TOYEYHOro npocTpaHcTea. 1. IBUXEeHNs B eBKINL0BOM TOHYEYHOM
npocTpaHcTee. 2. [BUXEeHMS eBKNMO0BOV TOYEYHOM NNOCKOCTU. 3. [IBUXEHNS TPEXMEPHOIrO
€BK/INO0Ba TOYEYHOro NpocTpaHcTea. 4. AdpdprHHOe npeobpasoBaHe eBKINL0Ba TOHEYHOMO
NpOCTpPaHCTBa.

npakTudeckoe 3aHsitne (1 yaca(os)):
11. N'mnepbona.

Tema 14. Keappuku B adodouHHOM npocTpaHcTse. NoHaTne kBappuku. NepeceueHune
KBaApuKu Cc NpsiMOM.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

MoHsTue kBagpukun. 1. NpoctpaHcTeo. 2. OnpeneneHne keaapukn. 3. YpaBHEHNE KBAAPUKM.
[MepeceyeHune kBagpuky ¢ Npamon. 1. To4kn nepeceyveHns KBagpuku 1 NpsiMon. 2.
AcuMmnTtoTu4eckmne HanpasneHns. 3. LleHTp kBagpuku. 4. lnametpanbHble nnockocTu. 5. [lnametpol
NNHWIA BTOPOro nopsaka.

npaktnyeckoe 3aHsitne (1 yaca(os)):

12. Napabona.

Tema 15. AdbdpuHHasa knaccudpukauma Ksagpuk.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

AdbdbrHHasa knaccugoukaumsa ksagpuk. 1. NpuseneHne ypaBHeHUS KBaLPVKK K HOPManbHOMY BUAy C
nomoLbto NpeobpasoBaHns koopanHat. 2. AdguHHas knaccudgukaums keaapuk. 3. AdpdomHHas
Knaccugomkaums nMHUIR BTOPOro nopsaka Ha nnockocTu. 4. AdbdomHHas knaccudpukaumns
NOBEPXHOCTEN BTOPOro nopsaaka B NpoCTpaHCTBe.

npaktnyeckoe 3aHsitne (1 yaca(os)):
13. JlnHnn BTOpPOro nopsaka B nonsipHbIX KoopauHaTax.

Tema 16. KBagpuku B eBKINA,0BOM NpocTpaHcTBe. O6Luee ypaBHEHWE KBaApUKU B
npoctpaHcTee. UHBapuaHThbI.

nekumoHHoe 3aHsitTne (1 yaca(os)):

O6bLee ypaBHeHMe KBaLpuky B npocTpaHcTee. 1. MoHaTMe npocTpaHcTsa. 2. MNprBeneHne
yPaBHEHUS KBALPUKM B MPOCTPAHCTBE K KAHOHUYEeCKOMy Buay. 3. ViccnenoBaHve NOBEPXHOCTU
BTOPOro nopsifika B MPOCTPaHCTBE Mo 0blweMy ypaBHeHuo. MiHBapuaHTbl. 1. MeTpuryeckne
MHBApPWaHTbl MHOro4YNIeHa BTOPOWA cTeneHu. 2. ViccnenoBaHme NMHWIA BTOPOro Nopsiaka ¢ NOMOLLbIO
MHBAPWaHTOB.

npakTudeckoe 3aHsitne (1 yaca(os)):

13. JlnHum BTOpOro nopsiaka B NnonsipHblX koopauHatax. 14. YnpoueHue oblwero ypaBHEHUS NTMHNM
BTOPOro nopsifika ¢ NoMollbio NpeobpasoBaHust koopamHart. 15. YnpouweHue obuero ypaBHeHus
NIMHMN BTOPOrO NOpsifika C MOMOLLbIO MHBAPWUAHTOB.

Tema 17. NMpoeKkTUBHas NNOCKOCTb U NPOEKTUBHOE NMPOCTPaHCTBO.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

lMpoekTnBHasa nnockocTb. 1. [1Be Moaenn NPOeKTUBHOM BEWECTBEHHOM NNOCKOCTU. 2. OQHOPOLAHbIE
N HEOOHOPOLHbIE KoopAMHaThl. 3. [1pMHUMN OBOMCTBEHHOCTU AN NPOEKTUBHOM MIOCKOCTN. 4.
MpoekTnBHbIE NPeobpasoBaHms NNockocTu. 5. Kpueble BTOPOro nopsiaka Ha NpoekTUBHON
nnockoctu. [poekTnsHoe NPoCcTpaHCcTBO. 1. [IOHATME N-MEePHOro NPOEKTUBHOrO NPOCTPaHCTBA. 2.
AdpdpurHHasa kapTa NpPoekTUBHOro npocTpaHcTea. 3. KoopamHathl 1 MNOCKOCTU B MPOCTPAHCTBE.

npaktnyeckoe 3aHsitne (1 yaca(os)):
KoHTponbHas paboTa.

Tema 18. MpoekTUBHbIE Npeobpa3oBaHUs.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

MpoekTnBHbIE NPeobpasoBaHms. 1. CNOXHOE OTHOLWEHNE YETbIPEX TOYek. 2. [eomeTpus
npoekTusHoM rpynnbl. 3. KBagpuku B BeWECTBEHHO-KOMMIEKCHOM NPOEKTMBHOM NPOCTPaHCTBE . 4.
AkcuomaTnka NpOeKTUBHON reoMeTpun.

npaktnyeckoe 3aHsitne (1 4aca(os)):
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BekTopbl, NMHWMX 1 NOBEPXHOCTU MNEPBOro U BTOPOro NOPsAKOB HA MIOCKOCTM U B MPOCTPaHCTBE.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHon [TpyA0eMKOCTb| g;?ﬂ%'g:g;g:;g:g;
AucumnnuHbl pcemecrpa pabortbl (B yacax) 260TbI
CTYyOEeHTOB P
noarotoska
. [Tema 1. BeeneHwue. 1 1 JomallHero 2 ggg;:”;:e
3anaHus
Tema 2. BekTopbl 1
KoopAaunHatbl. BekTopsl noaroToska
. |n NNHEenHbIe onepaumn 1 2  |oomallHero 2 ggx::JMH:e
Hand HAMU. APUHHbIE 3a0aHus
CuUcTeMbl KoopanHar.
Tema 3. NpounsseneHus
BEKTOPOB. [lencTems
noaroToBK
Hapg BeKkTopamu, 1 3 ﬂgﬂ a?uﬁerc? 5 nomMauHee
" |3anaHHbIMK sananms 3agaHue
APSMOYrONbHbIMU
KOOp-OuHaTamum.
Tema 4. YpaBHeHus
uryp. H WHHbI noaroToBK
cpuryp. Heape © ONroToBka JomalHee
. [cuctembl kKoopamHar. 1 4  |oomawHero 2 3anaHme
MNpeobpaszoBaHus 3agaHus
KoopAauHar.
Tema 5. lNpamas n
nnockocTb. Npsamas Ha
noaroToBK
nnockocTu. [1nockocTb 1 5 ugﬂa?uﬁerg 5 JomMaulHee
" |B npocTpaHcTBe. sananms 3agaHue
[MpsiMmas n NnockocTb B
NPOCTPaHCTBE.
Tema 6. Purypsl NOAroTOBKA
BTOPOro nopsaka Ha 1 6 |nomawnero 5 JomalHee
" [nnockocTn. dnaunc. 3anaHms 3anaHue
mnepbona.
Tema 7. MNMapabona.
noaroToBK
JlvHun BTOpPOrO y v ugﬂa?uﬁerg 5 JomallHee
" |nopsaka B NONSPHbIX sanaHms 3ajaHue
KoopauHarax.
Tema 8. YnpoueHne
obLero ypaBHeHUS
NINHUN BTOPOro nopsaka
npeobpasoBaHnem
noaroToBK
KoopauHart. YnpoueHue 1 8 ugﬂa?uSerc? 5 JomalHee
" |obLwero ypaBHeHUS 3anaHms 3anaHwue
NINHAN BTOPOro nopsaka
C MoMolLLblo
NHBaAPWaHTOB.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 9. ®urypbl
BTOPOro nopsgka B
NpOCTPaHCTBe.
noaroToBK
9 [MoBepxHOCTH, 1 9 ﬂgﬂ a?ug erc? 5 JomallHee
" lobpasyemble C 3anaHms 3anaHue
MOMOLLbIO BpaLLEHUS.
IlvHenyatble
MOBEPXHOCTH.
Tema 10. AdbpuHHOE
n-MepHoe
npocTpaHcTBo. [NoHaTne
noaroToBK
10.[APPuHHOrO 1 10 |nomauroero 2 AomawHee
‘InpocTpaHcTea. sanaHms 3ajaHue
lMnockocTtn B
adodpnHHOM
NpPOCTPaHCTBe.

11 Tema 11. Adb(pUHHbIE 1 11 zgﬂ;oujﬁgrl(g 5 JomalHee
oTobpaxeHus. 3anaHns 3apaHve
Tema 12. ToyeuHoe
n-mepHoe
nNpocTpaHcTBO. [1oHATHE
€BKnaoBa T04EYHOro noaroToska

12.|npocTpaHcTaa. 1 12 |nomawwero 2 gg;:ﬂ’m”:e
lMnockoctu B 3apaHus
€BK/IM0BOM TOYEYHOM
MPOCTPaHCTBeE.

Tema 13.
noaroToBK
13 MpeobpasoBaHus 1 13 ngﬁacajgerg 5 LomalHee
‘leBknnaoBa TO4Ee4HOro 3anaHms 3anaHue
npocTpaHcTBa.
Tema 14. Ksagpukn B
adpPVHHOM
noaroToBK
14 |TPOCTPAHCTBE. [MoHaTHe 1 14 ugﬂa?ugerg 5 JomMauiHee
‘[kBaopukm. SanaHms 3ajaHve
[NepeceyeHune kBaopuku
C NPSAMONA.
Tema 15. AdbcprHHas noaroToska noMawHee
15.|knaccudmkauuns 1 15 |nomawHero 2 sanaHme
KBaLpWK. 3agaHus
Tema 16. KBagpukn B
€BK/MO0BOM
noaroToBK
16 |TPOCTPaHCTBe. Obuwee 1 16 ugﬂaijgerg 5 IomallHee
‘ypaBHEHNE KBAOPWKK B 3a0aHms 3ajaHune
MNPOCTPaHCTBeE.
VHBapuaHTblI.
Tema 17. [NpoekTnBHas NOAroTOBKA
17 [nnockocTb 1 1 17 |aomawnero 5 JomalHee
‘InpoekTnBHOE sananms 3agaHue
NPOCTPAaHCTBO.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
NnoaroToBka K
18 Tema 18. [poekTnBHbIE 1 18 KgﬂTSOﬂbHecl)Vl 5 KOHTPONbHas
‘InpecbpazoBaHus. T
peoop paboTte padora
NTtoro 36

5. O6bpazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

ObyyeHne NponcxoamnT B oopMe NEKLIMOHHbIX 3aHSATUA, nabopaToPHbIX 3aHATUIA, @ TakXe
camocToATeNbHOW paboTbl CTYAEHTOB.

TeopeTnyeckuin Matepman nanaraetcs Ha nekumsx. MNpocnylwas nekumo, NoNe3HO 03HAKOMUTLCS C
6onee NoapobHbIM N3N0XEHMEM MaTeprana B y4ebHmkax. Cnucok nutepatypbl pa3neneH Ha ase
Kateropun: HeoH6xoAUMbIN ANg caaym 3adveTta U OMNONHUTENBHAS NuTepaTypa.

Ha nabopaTopHbIX 3aHATUAX CTYOEHTbl PaCIIMPSAIOT CBOW 3HAHWS, MONYyYEHHbIe Ha NeKUUsX,
3aKPENNAOT N3YYeHHbIA MaTepuan Npu BbIMONHEHUN KOHKPETHbIX 3a4a4, oTpabaTtbiBatoT HABbLIKY
pelleHns OCHOBHbIX 3a4a4 U3 Kypca NMHeliHo anrebpbl.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBeneHue.
JoMalwHee 3agaHune , NpUMepHble BOMpPOCHI:

3agaun, pEeKOMeHO0BaHHbIE CTyAeHTaM ONg CaMOCTOATENbHOWN pa6OTbI oxBaTblBalOT HEOOXOAUMbIVA
06BbEM 3HAHWIA NO yKa3aHHOW TeMe, pacKkpbIiBalOT TEOPETUYECKOE coaepXaHne v CI'IOCO6CTBY!OT
OTpa6OTKe HaBbIKOB pelleHns; 3a0a41 U3 KOHTPONbHOMN p8.60TbI NO3BONAKOT OLEHUTb YPOBEHDb
YCBOEHUA CTyOeHTaMn OaHHOIro obbema 3HaHWiA.

Tema 2. BekTOpbl U KOOpAUHaTbl. BeKTOpbl 1 NIUHEWHbIe onepauuu Hap HUMU. AcbdpUHHbIe
CUCTeMbl KOOpAUHaT.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

3anauyun, peKoMeHOoBaHHble CTyAEHTaM AN CaMOCTOATENbHOW paboTbl OXBaTbIBAOT HEOOXOANMBIA
06 beM 3HaAHWIA MO yKa3aHHO TeMe, packpblBatOT TEOPETUYECKOE COAEPXaHMe 1 CnocobCTBYOT
0TpaboTke HaBbIKOB PELIEHNS; 33041 N3 KOHTPObHOM paboTbl MO3BONAIOT OLEHNTH YPOBEHD
YCBOEHMS CTyAEHTaMN JaHHOro 06 bema 3HaHWIA.

Tewma 3. NpounsseneHus BeKTopos. [leNCTBMA Haa BEKTOpaMu, 3aAaHHbIMU MPSIMOYTro/ibHbIMU
KOOp-AuHaTamm.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3anauu, PEKOMEeHO0BaHHbIE CTyAeHTaM ONA CaMOCTOATENbHOWN pa6OTbI oxBaTblBalOT HEOOXOAUMbIA
06BbEM 3HAHWIA NO yKa3aHHOW TeMe, pacKkpbIiBalOT TEOPETUYECKOE CoaepXaHne U CFIOCO6CTBYIOT
OTpa6OTKe HaBbIKOB pelleHns; 3a0a41 U3 KOHTPONbHOM pa60TbI NO3BONAKOT OLEHUTb YPOBEHDb
yCBOEHUA CTydeHTaMn 0aHHOro obbema 3HaHWiA.

Tema 4. YpaBHeHus couryp. HeadpcpnHHbie cuctemsl koopauHar. NMpeobpasoBaHus
KoopAauHar.

JOoMallHee 3a4aHune , npuMepHblie BONPOChHI:

3anauyun, pekoMeHOoBaHHble CTyAEHTaM Onsi CaMOCTOATENbHOW paboThl OXBaTbiBAOT HEOOXOAMNMBIA
06 beM 3HaAHWIA MO yKa3aHHO TeMe, packpblBatOT TEOPETUYECKOE CoaepXaHme 1 cnocobCcTByoT
0TpaboTke HaBbIKOB PELIEHNS; 330241 N3 KOHTPObHOM paboTbl MO3BONSAIOT OLEHNTL YPOBEHb
YCBOEHMS CTyAeHTaMy JaHHOro obbema 3HaHWIA.

Tewma 5. Npsamasa v nnockocTb. Npsamasa Ha nnockocTu. MNnockocTtb B npocTpaHcTee. MNpsamasa u
N0CKOCTb B MPOCTPaHCTBE.

PervnctpaunoHHbIi Homep 9
CrtpaHunua 13 n3 18.



Mporpamma omcumnnmHel "AHanutudeckas reometpus”; 050100.62 Meparorndeckoe obpasoBaHue; OOLEHT, K.H. JlaBpeHTbesa E.E.

noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

3anaum, PEeKOMEeHO0BaHHbIE CTyAEeHTaM ANS CaMOCTOATENbHOWN p3.60TbI oxBaTblBalOT HEOOXOAUMbIA
06bEeM 3HaHWIA NO yKa3aHHOW TeMe, packpbIiBalOT TEOPETUYECKOE coadepXaHne v CﬂOCOéCTBYIOT
0Tpa60T|<e HaBbIKOB pelleHns; 3a0a41 U3 KOHTPONbHOM pa60Tb| NO3BONAKOT OLEHUTb YPOBEHDb
yCBOEHUA CTydeHTaMn 0aHHOro obbema 3HaHWIA.

Tema 6. durypbl BTOpOro nopsigka Ha nnockoctu. dnnunc. Nunep6bona.
JoMallHee 3agaHune , NpuMepHbie BOMPOCHI:

3apayn, peKoMeHO0BaHHble CTyAEHTaM OJi CaMOCTOSTENbHOM paboThl OXBATbIBAIOT HEOOXOAUMbIN
06 bEM 3HaHWIA MO yKa3aHHO TeMe, packpblBatOT TEOPETUYECKOE CoaepXaHme 1 cnocobCTByoT
0TpaboTke HaBbIKOB PeWeHNs; 3a0a4m N3 KOHTPObHOM paboTbl MO3BONSIOT OLIEHUTb YPOBEHb
YCBOEHUS CTyLEeHTaMn JaHHOro obbema 3HaHuiA.

Tema 7. Mapa6ona. JIuHum BTOpOro nopsaka B NONsIPHbIX KOOpAMHaTax.
HoMaluHee 3afaHune , NpyMepHbIe BONPOCHI:

3anauyun, peKoMeHLoBaHHblE CTYAEHTAM AN CaMOCTOATENbHOW paboTbl OXBATbIBAOT HEOOXOANMBIA
06 beM 3HaHWIA NO yKa3aHHON TeMe, PacKpbIBAOT TEOPETUYECKOE COAEPXAHME 1 CNOCOBOCTBYIOT
0TpaboTke HaBbIKOB PELIEHNS; 3a4a41N N3 KOHTPObHOM paboTbl MO3BONAIOT OLEHNTL YPOBEHD
YCBOEHMS CTYyAEHTaMN JaHHOro 06bema 3HaHWIA.

Tema 8. YnpouieHue o6Liero ypaBHeHUs1 IMHUM BTOPOro nopsiaka npeobpasosaHuem
KoopAuHar. YnpoulieHue obLLero ypaBHeHUsi TMHAU BTOPOro NopsiaKa ¢ NOMOLLLbIO
MHBapWaHTOB.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

3apayn, pekoMeHA0BaHHble CTyIeHTaM sl CAMOCTOATENbHON paboTbl 0XBaTbIBAOT HEOOXOANMBIIA
06 bEM 3HaHWIA MO yKa3aHHO TeMe, packpblBatOT TEOPETUYECKOE CoaepXaHme 1 cnocobCcTByoT
0TpaboTKe HaBbIKOB PELIEeHNS; 3a4a4M N3 KOHTPONbHON paboTbl MO3BONSIIOT OLIEHUTb YPOBEHb
YCBOEHWS CTyAeHTaMn AaHHOro o6bema 3HaHWIA.

Tema 9. Purypbl BTOporo nopsiaka B npoctpaHcrtse. [loBepxHOCTU, 06pa3yeMble C MOMOLLLbIO
BpaLleHus. JInHenyaTblie NOBEPXHOCTM.

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

3anauyun, pekoMeHooBaHHble CTyAEHTaM AN CaMOCTOATENbHOW paboTbl OXBaTbIBAOT HEOOXOANMBIA
06 beM 3HaHWIA MO yKa3aHHON TeMe, packpblBaOT TEOPETUYECKOE COAEPXaHMe 1 CnocobCTBYOT
0TpaboTke HaBbIKOB PELIEHNS; 33441 N3 KOHTPObHOM paboTbl MO3BONAIOT OLEHNTH YPOBEHD
YCBOEHMS CTyAEHTaMN JaHHOro 06 bema 3HaHWIA.

Tema 10. AdodpuHHOE n-MepHOe nNpocTpaHCcTBO. MNoHATHMe achchpuHHOro NnpocTpaHcTBa.
MNMnockoctn B adodpUHHOM NpocTpaHcTBe.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

3anauu, pPEeKOMeHO0BaHHbIE CTyAeHTaM ANg CaMOCTOATENbHOWN p8.60TbI oxBaTblBalOT HEOOXOAUMbIVA
06BbEM 3HAHWIA NO yKa3aHHOW TeMe, pacKkpbIiBalOT TEOPETUYECKOE coaepXaHne v CHOCO6CTBYFOT
0Tpa60T|<e HaBbIKOB pelleHns; 3a0a4M U3 KOHTPONbHOMN pa60TbI NO3BONAKOT OLLEHUTb YPOBEHDb
yCBOEHUA CTyAeHTaMn 0aHHOro obbema 3HaHWiA.

Tema 11. AdodouHHbIE OTOOPaXEHMUS.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

3anauyun, pekoMeHOoBaHHble CTyAEHTaM Onsi CaMOCTOATENbHOM paboTbl 0XBaTbIBAOT HEOOXOANMBIA
06 beM 3HaHWIA MO yKa3aHHON TeMe, packpblBatOT TEOPETNHECKOE CoOAepPXaHme 1 cnocobCTByoT
0TpaboTke HaBbIKOB PELIEHNS; 33041 N3 KOHTPO/bHOM paboTbl MO3BONAIOT OLEHNTL YPOBEHb
YCBOEHMS CTyAeHTaMy JaHHOro o6 bema 3HaHWIA.

Tema 12. ToueuHoe n-MmepHOe NpocTpaHCcTBO. [lOHATUE eBKNMOOBa TO4EYHOro NPOCTpaHCTBa.
lNMnockocT B eBKNINA0BOM TO4EYHOM NMPOCTPaHCTBE.

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

3anauum, PEeKOMEeHO0BaHHbIE CTyAEeHTaM ANA CaMOCTOATENbHOWN p3.60TbI oxBaTblBalOT HEOOXOAUMbIA
06beM 3HaHWIA No yKa3aHHOW TeMe, pacKkpbIiBalOT TEOPETUYECKOE coadepXaHne v CﬂOCOéCTBYIOT
0Tpa60T|<e HaBbIKOB pelleHns; 3a0a41 U3 KOHTPONbHOM pa60Tb| NO3BONAKOT OLEHUTb YPOBEHDb
yCBOEHUA CTyAeHTaMn 0aHHOro obbema 3HaHWIA.

Tema 13. Npeobpa3oBaHus eBKINA0BA TOYEUHOrO NPOCTPAHCTBA.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

3anaum, PEeKOMEeHO0BaHHbIE CTyAEeHTaM ANS CaMOCTOATENbHOWN p3.60TbI oxBaTblBalOT HEOOXOAUMbIA
06bEeM 3HaHWIA NO yKa3aHHOW TeMe, packpbIiBalOT TEOPETUYECKOE coadepXaHne v CﬂOCOéCTBYIOT
0Tpa60T|<e HaBbIKOB pelleHns; 3a0a41 U3 KOHTPONbHOM pa60Tb| NO3BONAKOT OLEHUTb YPOBEHDb
yCBOEHUA CTydeHTaMn 0aHHOro obbema 3HaHWIA.

Tema 14. KBappukun B adpcomHHOM npocTpaHcTBe. [MoHATUe KBaapuku. NepeceyeHne KBagpuku
C NPSAMOMN.

[oMallHee 3ajaHve , NPUMepPHbIE BONPOCHI:

3apaun, peKoMeHO0BaHHble CTyAEHTaM OJi CaMOCTOSITENbHOM paboThl OXBATbIBAIOT HEOOXOAUMbIN
06beMm 3HaHWI MO yKasaHHOW TEMe, PacKpbIBAIOT TEOPETUYECKOE COAepXaHMe N CNocobCTBYIOT
0TpaboTke HaBbIKOB PEWEHNS; 3a8a4n N3 KOHTPONbHOM paboTbl MO3BONSIOT OLIEHUTb YPOBEHb
YCBOEHUS CTyAEeHTaMn JaHHOro obbema 3HaHuiA.

Tema 15. AdbdpuHHasa knaccudpmkauma Ksagpuk.

LOoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

3anayun, peKoMeHLoBaHHblE CTYAEHTAM AN CaMOCTOATENbHOW PaboTbl OXBATbIBAOT HEOOXOANMBIA
06 beM 3HaAHWIA NO yKa3aHHON TeMe, PacKpbIBAOT TEOPETUYECKOE COAEPXAHME 1 CNOCOBOCTBYIOT
0TpaboTke HaBbIKOB PELIEHNS; 3a4a41N N3 KOHTPObHON paboTbl MO3BONAIOT OLEHNTL YPOBEHD
YCBOEHMS CTyAEHTaMN JaHHOro 06bema 3HaHWIA.

Tema 16. KBagpuku B eBKIMA0BOM NpocTpaHcTee. ObLee ypaBHeHUe KBaapuku B
npocTtpaHcTBe. MHBapuaHThI.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

3apayn, pekoMeHA0BaHHble CTyIeHTaM sl CAMOCTOATENbHON paboTbl 0XBaTbIBAOT HEOOXOANMBIIA
06 bEM 3HaHWIA MO yKa3aHHO TeMe, packpblBatOT TEOPETUYECKOE CoaepXaHme 1 cnocobCcTByoT
0TpaboTKe HaBbIKOB PELIEeHNS; 3a4a4M N3 KOHTPONbHON paboTbl MO3BONSIIOT OLIEHUTb YPOBEHb
YCBOEHWS CTyAeHTaMn AaHHOro o6bema 3HaHWIA.

Tema 17. npoeKTI/IBHaFI MNOCKOCTb U NPOEKTUBHOE NMPOCTPAaHCTBO.
JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

3anauyun, pekoMeHOoBaHHble CTyAEHTAM AN CaMOCTOATENbHOW paboTbl OXBaTbIBAOT HEOOXOANMBIA
06 beM 3HaHWIA NO yKa3aHHON TeMe, packpblBaOT TEOPETMHECKOE COAEPXaHMe 1 CnocobCTBYOT
0TpaboTke HaBbIKOB PELIEHNS; 344U N3 KOHTPO/bHOM paboTbl MO3BONAIOT OLEHNTb YPOBEHD
YCBOEHMS CTyAEHTaMN JaHHOro 06 bema 3HaHWIA.

Tema 18. MNpoekTUBHbIE Npeobpas3oBaHUs.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
MoarotoBka K KOHTPONbHOWN paborTe.
Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 9K3aMeHy:

3anauyun, peKoMeHOoBaHHble CTyAEHTaM AN CaMOCTOATENbHOW paboTbl OXBaTbIBAOT HEOOXOANMBIA
06 beM 3HaHWIA NO yKa3aHHON TeMe, PackpbiBAOT TEOPETMHECKOE COAEPXaHME 1 CNOCOBCTBYIOT
0TpaboTke HaBbIKOB PELIEHNS; 33041 N3 KOHTPO/bHO paboTbl MO3BONAIOT OLEHNTL YPOBEHD
YCBOEHMS CTyAEHTaMN JaHHOro 06bema 3HaHWIA.

MpuMepHbIEe BONPOCHI K 9K3aMeHy:

Mo mnaHHOI AucuMnIMHE NPenyCMOTPEHO NPoBeAeHNe ak3ameHa Bo 1 cemecTtpe. MNprnMepHble
BOMPOCHI N8 9Kk3aMeHa cM. ganee. CamocTtositenbHasa paboTa npegnonaraet ulydeHune un
KOHCNEKTUPOBAHNE PEKOMEHYEMOV NMTEPATYPbI, BbINONHEHME AOMAWHKUX paboT, 3aaaHuii
npenogaeatens, NoAroTOBKY K KONNOKBMyMaM. B pesynbtate caMocTosiTeENbHOM paboThl
POPMUPYIOTCS HABbIKM CTYAEHTOB MO U3YHEHNIO OCHOB aHANUTUYECKON FreoMeTpun.

7.1. OcHOBHas nuTteparypa:

1. Anekcangpos I1.C. Jlekunn no aHanMTn4eckorm reometpum: y4eb. nocobue ans sysos. /1.C.
AnekcaHgpos. - M.: Hayka, 1968. - 911 c.
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2. MunosaHoe M.B. Anrebpa n aHanutuyeckasi reomeTpus. HYactb 1: y4eb. nocobue ons By-308B.
/M.B. MunoBaHos, P./. Tbiwkesuny, A.C. ®eneHko. - MH.: Boiwanwas wkona, 1984. - 302 c.

3. Anrebpa u aHanntuyeckas reometpus. HYactb 2: yueb. nocobue ans sy3os. /M.B. MunoBaHos,
M.M. Tonkayes, P.W. Toiwkesuny, A.C. ®eneHko. - MH.: Boiwaniwas wkona", 1987. - 269 c.

4. Lly6epbunnep O.H. 3apaum n ynpaxxHeHUsl No aHanMTn4eckom reometpum : y4eb. noco-bue ons
BTy308B. /O.H. Llybepbunnep. - M.: Hayka, 1968. - 336 c.

5. C6opHurK 3aaady no anrebpe n aHanuTnyeckoin reometpun: yueb. Mocobure ans By3os. /A.A.
BypayH [n op.]. - MH.: "YHuepcutetckoe", 1989. - 286 c.

7.2. JlononHuTenbHasa nuteparypa:

1. Anekcangpos IN.C. Kypc aHanMTnyeckom reoMeTpum 1 nmHeiHon anrebpbl: yueb. noco-6ue ons
By308. /[1.C. AnekcaHgpos. - M.: Hayka, 1979. - 511 c.

2. beknemuwes [0.B. Kypc aHanutnyecko reometpum n nuHeinHon anrebpsbl: yueb. nocobre ans
By308. /[.B. Beknemuwes. - M.: Hayka, 1976. - 320 c.

3. HapasH, A.A. Anrebpa n reomeTpus: y4eb. nocobue ons sy3os. /A.A. JapasH, B.A. LlynapeHko. -
MH.: Bblwanwas wkona, 1989. - 288 c.

4. MopeHos IN.P. CoopHUK 3a8a4y No aHanMTM4eckom reometpum: y4eb. nocobue nns sy3os. /1.P.
MogeHos, A.C. lNapxomeHko - M.: Hayka, 1976. - 384 c.

7.3. UHTepHeT-pecypcChbl:

NHTepHeT-nopTan obpasoBatenbHbix pecypcoB KDY - - http://www.kfu-elearning.ru/

KHuXHbI pecypc Hawero By3a - Cant 6nbnmotekn KNAY. - http://libress.kpfu.ru/wpad.dat -
http:/libress.kpfu.ru/wpad.dat

OTKpbITbIA HAUMOHANbHbBIA YHUBEpPCUTET - MIHTepHeT-nopTtan obpasoBaTtenbHbix pecypcos no UT - -
http://www.intuit.ru

ONEKTPOHHbIV OOM KHUMM - - www.dom-eknig.ru
OnekTpoHHbI kaTanor bubnunotekn KMaY. - - hitp://portal.kpfu.ru/main_page?p_sub=8474

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COMNAcHO YTBEPXOAEHHOMY
yuye6HOMY nnaHy

OcBoeHve ancumnavHbl "AHanuTuyeckas reomeTpus" npennonaraeT UCNoNb30BaHWeE Ceayowero
MaTtepuanbHO-TEXHNYEeCKoro obecrneyeHus:

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HaNNYun B
9NEKTPOHHO-bMbnnoTeyHol cnucteme "KHuradoHg", 4OCTYN K KOTOPOW NpeaocTaBneH CTyAeHTaM.
OnekTpoHHO-6MbnnoTeyHas cmuctema "KHuradoHa" peanvayet neranbHoe XpaHeHue,
pacnpocTpaHeHne 1 3aWwmnTy LMGPOBOro KOHTEHTA y4ebHO-MeTOAMYEeCKON NuTepaTypbl 4ns By30B C
ycnoBuem obsi3atenbHoro cobnoaeHns aBTopckmx U cMexHbix npas. KHuradoHn obecneynsaet
WNPOKWIA 3aKOHHbI [OCTYN K HE06X0AUMbIM A5 0bpa3oBaTenbHOro Npouecca N3naHusm ¢
MNCNONb30BaHNEM NHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsM HoBbix PIrOC
BIMO.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BIMO n yyebHbiM nnaHoM no
HanpasneHunto 050100.62 "MNeparoruyeckoe obpasosaHme” 1 Npono NOAroToBKK ViHghopmatuka un
VHOCTpaHHbIN A3bIK (QHMUACKUNA) .

PervnctpaunoHHbIi Homep 9
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Xakumos P. T CornacoBaHo
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Cokonosa E. A.
Tumopeesa O. A.
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