MUHHUCTEPCTBO MPOCBEIEHU S POCCUICKOI ®EJIEPALIUU

(denepasbHoOe rocyrapcTBeHHoOe OK0IKEeTHOE 00pa3oBaTe/IbHOE YUpeKaeHHue BbICIIEro

o0pa3oBaHus

«KpacHosipckuii rocy1apcTBeHHbIH MeIaroru4yecKuii yHuBepcuTeT

uM. B.Il. AcrajpbeBa)»
(KT'ITY um. B.II. Acradnena)

HPEAMETHAA YACTb [IO ITPOO®UJIIO

MATEMATHUKA)
I'eomeTpus

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

YueOHbIii m1aH

D10 MaTteMaTHKH M METOAMKH 00y4YeHHUsI MaTeMaTHKe

44.03.05 ®uzuka u maremaTuka (ounoe, 2026).plx

44.03.05 Ilenaroruueckoe obpazoBaHue (C AByMs NPO(UIIMH IOATOTOBKH)
Hanpagsnennocts (mpoduib) oOpazoBarenbHol porpammbl DU3nKka 1 MaTeMaTHKA
Beinyckarorue kadeapsi:

MareMaTHKu 1 METOJUKN 00ydeHusI MaTeMaThke; OU3NKH, TEXHOJIOTUH U METOIUKH

o0yueHus
Kpanuduxarus OakaJjaBp
dopma o0ydeHus ouHast
OO0w1as Tpy10eMKOCTb 12 3ET
YacoB 1o yueOHOMY ILI1aHy 432 Bunel KOHTpOIsI B ceMecTpax:
B TOM YHCIIE:
ayJIUTOPHBIC 3aHATHS 0
caMoCTOsITeNIbHAsE paboTa 229,55
KOHTaKTHas paboTa BO BpeMs 0

npomexxytouHoi arrecranuu (MKP)

Pacrlpezleﬂeﬂne YaCoB JUCUMIIJINHBI IO ceMeCcTpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 320 4(2.2)
Ha Kypce>) Uroro
Henens 16 2/6 18 5/6 16 2/6 12 5/6

Bun zansaruit v PIT v PIT v PIT v PIT v PIT
Jlexuuu 22 22 22 22 20 20 18 18 82 82
JlaGopaTopHsie 22 22 22 22 22 22 18 18 84 84
Kontposb Ha 0,15 0,15 0,15 0,15 |0,15 |0,15 |045 0,45
MIPOMEKYTOUHYO
aTTecTaluo (3a4er)
Kontposb Ha 0,33 10,33 0,33 0,33
MIPOMEKYTOUHY IO
aTTECTALINIO
(9x3ameH)
B Tom uucie B popme | 2 2 2 2 2 2 2 2 8 8
MPAKT.MOATOTOBKU
Uroro ayn. 44 44 44 44 42 42 36 36 166 166
KonrakrtHas pabora 4433 | 44,33 | 44,15 | 44,15 | 42,15 | 42,15 | 36,15 | 36,15 | 166,78 | 166,78
Cam. pabora 100 100 27,85 | 27,85 | 65,85 | 65,85 | 35,85 | 35,85 | 229,55 | 229,55
Yacel Ha KOHTPOJIb 35,67 | 35,67 35,67 35,67
Hroro 180 180 72 72 108 108 72 72 432 432




IIporpammy cocTaBUiI(1):

onn, IIpogpeccop, Maiiep Banepuii Pobepmosuy;xknn, Joyenm, Aéwuna Examepuna Anopeesna

Pabouast nporpamMma JUCIHUIUIAHEL

paspaborana B coorBerctBuu ¢ ®I'OC BO:

®denepanbHbIil TOCYAaPCTBEHHBIH 00pa30BaTeIbHbIM CTAHIAPT BRICIIETO 00pa30BaHus - OakagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
44.03.05 INenaroruueckoe oOpazoBaHue (¢ IByMs NpOoQUISIMU NOATOTOBKH) (prka3 MuHoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHHH y‘Ie6HOFO IJiaHa:

44.03.05 INenaroruueckoe oOpazoBaHue (C AByMs NPOGHISIMH MOJTOTOBKH)

Hamnpagnennocts (poduiib) 00pa3zoBaTenbHOM mporpaMMbl OU3NKa U MaTeMaTHKa
Beinmyckaronye kadeapsr:

MareMaTHKi U METOUKH 00yueHHUsE MaTeMaTriKe; OU3HKH, TEXHOJIOTHH U METOUKH O0yUCHUS

YTBEPAKICHHOIO YU€HbIM COBETOM By3a 0T 24.06.2026 nporokon Ne 10.

Pabouas nporpamma oo0peHa Ha 3acejaHuu Kadeapbl

IIporokom ot 06.05.2026 T. Ne 8

3aB. kadenpoii [llamkuna Mapus bopucosHa

CoruacoBaHo ¢ npezacTaBuTeIIMu paboToaatenei Ha 3aceqanun HMC YI'H(C), nporoxon Ne 8 ot 14.05.2026 r.



1. IIEJTM OCBOEHMSI IMCLIUILIMHBI (MOY.JI5T)

OCBOCHHE TEOPETHUYECKUX MTOJIOKEHUI U MAaTEMaTHYECKOr'0 alnapaTa pas/iesIoB FeOMETPHH, UMEIOLIUX MPUIIOKEHUS K TOHUMaeMOMY
B IIIHPOKOM CMBICJIE IIKOJIbHOMY KypCY T'€OMETPHUH.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMObI

Huxn (pa3gen) OIL: | 51.0.07.01

2.1 | TpeGoBaHus k npeaBapUTeJIbHONI NOAr0OTOBKE 00y4Yalomerocs:

2.1.1 | IIkombHBIH Kypc T€OMETPHUH

2.1.2 | O3nakoMuTenbHas npakTUka (o npoduiaro MaremaTrka)

2.2 | JucuunauHbl (MOAYJIH) M IPAKTHKH, /ISl KOTOPHIX OCBOEHUE JaAHHOM AUCHUIIMHBI (MOAYJ/Is) HEOOX0AMMO KaK
npeuiecTBYOIEe:

2.2.1 | uddepennnansHas reoMeTpus

2.2.2 | lIpodunbHOE HCCIIeA0BAaHUE B MATEMATHKE

2.2.3 | DnemeHTapHas MaTeMaTHKa
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2.2.5 | Meronuka o0y4eHust MaTeMaTHKe

2.2.6 | IIlpon3BoacTBEeHHAs Tlefarornueckas MpakTHKa

3. P OPMHUPYEMBIE KOMIIETEHIINA 1 NTHIAUKATOPBI UX JOCTHXEHUSA

YK-1: Cnoco0eH ocymecTBJIATH NOMCK, KPUTHYECKHUIH aHATIU3 M CMHTe3 HHPOPMALUM, TPUMEHSATh CHCTEMHBIH MOAXO0/ IS
peleHus OCTABJIEHHBIX 32124

YK-1.2: IIpumensiet Jornyeckue ¢popMbl 1 IPoLEAYypPbl, clI0co0eH K peduiekcHu Mo MOBOAY COOCTBEHHOMH M 1yxKOM
MBICJIUTEIbHOM 1eATeTbHOCTH

3HaThb:

VYposens | TEOPETHYECKUE OCHOBBI JIOTHYECKOTO aHAIN3a PACCYKACHUH M METObI IOTHIECKOTO
000CHOBaHUS BHIBOJIOB B IIOJIHOM 00beMe (TpaBUIIbHO BBINOIHEHO Oostee 90% 3ananuii)

Yposens 2 TEOPETHYECKNE OCHOBBI JIOTHYECKOTO aHAIN3a PACCYKACHUH M METObI IOTUIECKOTO
000CHOBaHUSI BEIBOJIOB B JOCTATOYHOM 00BbeMe (IIPaBUIIBHO BBIIONIHEHO Oonee 80%
3aJJaHuH )

Yposens 3 TEOPETHYECKNE OCHOBBI JIOTHYECKOTO aHAIN3a PACCYKAEHUH M METObI IOTHIECKOTO
000CHOBaHUS BBIBOJIOB B HEMOJIHOM 00beMe (IIPaBUIIBHO BBINOJIHEHO Oosee 60% 3amaHuii)

Ymers:

Yposens | IIPAaBUIIBHO CaMOCTOSATENIFHO IIPUMEHSTH JJOrHyeckue (OpMbl U IPOLEAYPHI,
OCYIIECTBIISATH PEPIICKCHIO MO IOBOIy COOCTBEHHON M 4YKOH MBICIUTEILHON
JIeITeNbHOCTH (IIPaBUIIBHO BEITONIHEHO Oonee 90% 3ananuii)

Yposens 2 MPUMEHSTH JIOTHIeCKUe (POPMBI M IPOLIEAYPHI B AOCTATOYHOM 00BEME, OCYILECTBIIST
pedraexcuro o MoBoxy COOCTBEHHOH 1 UyXKOH MBICITUTEILHOM AEATEILHOCTH IOy CKast
HETOYHOCTH (IIPaBUIIbHO BhINOJIHEHO Oonee 8§0% 3amaHuii)

Yposens 3 pelaTh 3aJa4u 10 3aJaHHOMY aJITOPUTMY, YACTUYHO OCYIIECTBIATH PedIeKCHIO IO
IIOBOLY COOCTBEHHOM U Uy>KOW MBICIUTEIbHON eI TeNbHOCTH (IPaBUIILHO BBIITOJHEHO
oomnee 60% 3amanuii)

Baagers:

VYposens | HaBBIKAMH IIPUMEHEHHUS JIOTHIECKUX (GopM u mpouenyp, pediekCHBHON IesATENbHOCTH B
MIOJTHOM 00BbeMe (IPaBIIIBHO BBITIONIHEHO Oonee 90% 3ananuii)

Yposens 2 HaBBIKAMU NTPUMEHEHHUS JIOTHIeCKuX (HopM U Ipoueayp, pediekCuBHON
JIeSITeTIbHOCTU B JIOCTAaTOYHOM 00beMe (IIPaBUIIbHO BhINOJHEHO Oosee 80% 3anaHuii)

Yposens 3 HaBBIKAMH IIPUMEHEHUS JJOTHYECKHX GOpM U mpoueayp, pedIeKCUBHON NEeSITEILHOCTH B
HETOJIHOM 00beMe (IIPaBUIILHO BhINOIHEHO Oonee 60% 3ananuii)

IIK-1: CniocoGeH ocBauBaTh U HCNOJIb30BATH TEOPETUYECKNE 3HAHUS H MPAKTHYECKHe YMEHHs M HABBIKH B NPeIMeTHOi
00J1aCTH NPH penieHHH NPodecCHOHAIBHBIX 3a1a4

IIK-1.1: 3HaeT cTPYKTYpY, COCTAB U AUAAKTHYECKHE eMHULIBI PeIMeTHOH 00/1acTH (IpenoaaBaeMoro npeaMera)

3HaThb:

Yposens | CTPYKTYPY, COCTaB U AUJAKTUYECKHUE eTUHUILIBI PA3JIEIOB FTEOMETPUH B IIOJHOM 00BbeMe
(npaBuibHO BBINOJIHEHO Oostee 90% 3anaHuii)

Yposens 2 CTPYKTYPY, COCTaB M AUAAKTHIECCKUE IUHULIBI Pa3Je/IOB TEOMETPHUH B TOCTATOUHOM

o0beme (TIpaBIIILHO BEIMOIHEHO Oomee 80% 3ananuii)

ypOBeHL 3 CTPYKTYPY, COCTAaB U JTUAAKTUICCKUEC SAUHUIIBI pa3aCJIOB TCOMETPHUU B HECTIOJITHOM o0BeMe




| (npaBuibHO BBINOIHEHO Oonee 60% 3ananuil)

YMmers:

VYposens | MPaBUIBHO CAMOCTOSTENEHO PeIIaTh BCE TUIOBBIE 33/1a41 FeoMeTpUH (TIPaBIIIbHO
BBINOJIHEHO OoJiee 90% 3amaHmii)

Yposens 2 pelaTh THUIOBBIE 3a/1a41 T€OMETPUH JIONyCKasi HETOYHOCTH (IIPAaBUIIBHO BBIIIOJIHEHO
6onee 80% 3amanmii)

Yposens 3 pemarh NpocTeiIlne TUIIOBbIE 33141 T€OMETPHH T10 3aJJaHHOMY aJITOPUTMY (TIPaBUIBHO
BEITIONTHEHO Ooiee 60% 3amaHmii)

Baagern:

Vposens 1 HaBBIKAMH PEIIEHHs BCEX THIIOBBIX 33a7a4 FeOMEeTPHH (IIPaBHIBHO BRIOIHEHO Oonee 90%
3a1aHu)

Yposens 2 HaBbIKAMU PELIECHUs] TUIIOBBIX 33j1a4 FeOMEeTpHU (IPaBUIbHO BbIIONHEHO Ooiiee 80%
3a1aHu)

Yposens 3 HaBBIKAMH pEIIEHHs MPOCTEHIINX THIIOBBIX 33][a4 reOMEeTPUH (IIPAaBUIILHO BBIIIOJIHEHO

6onee 60% 3ananuii)

IIK-1.2: YMmeeT ocymiecTBASATH 0TOOP y4eOHOr0 COepsKaHMA AJIsl ero peaju3alii B pa3Iu4HbIX (popMax o0yueHus B
cooTBeTcTBHM ¢ TpedoBanusmu ®rocC OO0

3HaTh:

Yposens | TEOPETHYECKUI MaTepHal pa3aeioB reOMETPUH, IMEIONINH OTHOLICHHE K IIKOJIEHOMY
KypCy T€OMETpHUH B IIOJHOM 00beMe (IIPaBHILHO BBIIIOIHEHO Oosee 90% 3amanmii)

Yposens 2 TEOPETHYECKUI MaTepHral pa3aeioB reOMETPUH, IMEIONINH OTHOLICHHE K IIKOJIEHOMY
Kypcy reOMETpHH B IIOJIHOM 00beMe (IIPpaBUIIbHO BhINOJIHEHO Oosiee 80% 3anaHuid)

VYposens 3 TEOPETUIECKHUI MaTepHal pa3esioB TeOMETPUH, UMEIOLTNI OTHOLICHHE K IIKOJIbHOMY
KypCy T€OMETPHUH B IOJHOM 00beMe (IPaBHIIBHO BBIIOIHEHO Oontee 60% 3amaHmuii)

Ymers:

VYposens | MPaBUIBHO CAMOCTOSTENBHO OCYIIECTBIATH 0TOOP YIeOHOTO COllep KaHUs U3 Pa3AeIoB
TEOMETPHH JUIS €T0 Peaau3aliy B pa3TnyHbIX Gopmax 00ydeHHs B COOTBETCTBUH C
tpeboBanusimMu GI'OC OO (mpaBuiIbHO BEIOIHEHO 6osee 90% 3amanuii)

Yposens 2 MPaBUIBHO CAMOCTOSTENBHO OCYIIECTBIATH 0TOOP YIEOHOTO CONlep KaHUs U3 Pa3aeIoB
TEOMETPHH JUIS €0 PEaTM3aliK B Pa3INYHbIX GpopmMax 00yUeHHs B COOTBETCTBUH C
tpeboBanusiMu @I'OC OO (npaBuibHO BhinosHeHO Oonee 80% 3anaHmii)

Yposens 3 MIPaBUJIBHO CAMOCTOSATENIFHO OCYIIECTBIISATH OTOOP yueOHOr0 COAEpKaHUs U3 Pa3/IesioB
TEOMETPHH JUIS €0 PEaT3aliK B Pa3INYHbIX GopmMax 00ydeHHs B COOTBETCTBUH C
tpeboBanusiMu @I'OC OO (npaBuibHO BhInosiHeHO Oonee 60% 3anaHmii)

Baagern:

Yposens | HaBBIKAMH JUJAKTHYECKOTO aHaIN3a y4eOHOTO COIepKaHus pa3esioB FeOMETPUH AJIS €0
peanu3anuy B pa3inyHbIX Gopmax oOydeHHs B cOOTBeTCTBHHU ¢ TpeboBanusMu ®I'OC OO
B ITOJTHOM 00beMe (MIPpaBUIILHO BEIOIHEHO 6osee 90% 3amanuii)

Yposens 2 HaBBIKAMHU TUIAKTUYECKOTO aHaHM3a YYeOHOTO CONEPIKaHMs Pa3/IelioB TEOMETPHH ISl €T0
peanu3anyy B pa3iIu4HbIX popMax o0yueHus: B cooTBeTcTBUH ¢ TpeboBanusimu GPI'OC OO
B IIOJIHOM 00beMe (IIpaBUIIbHO BhIIONHEHO Ooee 80% 3anaHuil)

Yposens 3 HaBBIKAMH TUIAKTUYECKOTO aHaIHM3a YYeOHOTO CONePIKAHUs Pa3/IelioB TEOMETPHH ISl €T0

peanu3aiuy B pa3inyHbIX Gopmax oOydeHus B cOOTBeTCTBHHU ¢ TpeboBaHusMu GI'OC OO
B ITOJTHOM 00beMe (TMIPpaBUIILHO BEIOJIHEHO Oosee 60% 3amanuii)

TIK-3: CniocodeH ¢opMupoBaTh Pa3BUBAIOIIYI0 00Pa30BaTeJLHYIO CPeAy ISl TOCTUKEHUS JTUYHOCTHBIX, NPEeAMETHBIX U

MeTallpeIMeTHBIX Pe3y/1bTATOB 00y4eHHUs CPeJcTBAMU IpenojaBaeMbIX Y4eOHbIX IPeIMETOB

IIK-3.1: Baageer cioco6aMu MHTerpauuu y4eOHBIX MpeIMeTOB [1Jisl OPraHN3aluy pa3BUBaloLleil yueOHOil 1esiTeIbHOCTH
(ucciie10BaTeIbCKO, MPOEKTHOM, IPYNIIOBOM U JAP.)

3HaThb:

Yposens | MEXIPEIMETHBIC CBSI3H By30BCKOTO Kypca TeOMETPUH U MIKOJILHOTO Kypca TeOMETPUU ISt
OpraHu3alliy Pa3BUBAIOIICH YUeOHOM NesITeIbHOCTH (MCCIIeI0OBATEIbCKOI, IPOCKTHOM,
TPYIIIOBOH U JIp.) B IIOJHOM 00beMe (TIPaBHILHO BHIIIOIHEHO Oomee 90% 3amanmii)

Yposens 2 MEXIPEIMETHBIC CBSI3H By30BCKOTO Kypca T€OMETPUH U MIKOJILHOTO Kypca TeOMETPUU ISt
OpraHu3alliy pa3BUBAIOIICH YUeOHOM NesITeIbHOCTH (MCCIIeI0OBATEIbCKOI, IPOCKTHOM,
TPYIIIOBOH U JIp.) B IIOJHOM 00beMe (TIPaBHILHO BHIIIOIHEHO Oomee 80% 3amanmuii)

Yposens 3 MEXIPEIMETHBIC CBSI3H BY30BCKOTO Kypca T€OMETPUH U IIKOJILHOTO Kypca TeOMETPUU ISt

OpraHu3alliy pa3BUBAIOIICH YUeOHOM NesITeIbHOCTH (MCCIIeI0OBATEIbCKOI, IPOCKTHOM,
TPYIIIOBOH U JIp.) B IIOJHOM 00beMe (TIPaBIILHO BHIIIOIHEHO Oomee 60% 3amanmii)

YMeThb:




Yposens |

MIPaBUIBHO CAaMOCTOSATENIFHO IPUMEHATH CIIOCOOBI MHTErPalliU COAEPIKaHMs Pa3/IesIoB
BY30BCKOT'O Kypca T€OMETPHH U IIKOJIBHOTO Kypca FeOMETPHH ISl OpraHU3aLuH
pasBuBaroleil y4eOHO JeaTebHOCTH (MCCIeI0BATEILCKOM, TIPOCKTHOM, TPYIIIOBON U
Ip.) (IpaBHIBHO BHIIOIHEHO Oostee 90% 3amanmii)

Yposens 2 HPaBHIBHO CAMOCTOSITENBEHO IPUMEHATH CIIOCOOB! MHTETPAlluy COACPKaHUS Pa3IeioB
BY30BCKOT'O Kypca T€OMETPHH U IIKOJIBHOTO Kypca FeOMETPHH ISl OpraHU3aluH
pasBuBarolei y4eOHO JesaTeNbHOCTH (MCCIeI0BATEILCKOM, TIPOCKTHOM, TPYIIIOBON U
Ip.) (IpaBUIBHO BBIOIHEHO Oostee 80% 3amanmii)

Yposens 3 HPaBHIBHO CAMOCTOSITEIBEHO IPUMEHATH CIIOCOOB! MHTETPAlluy COACPKaHUS Pa3IeioB
BY30BCKOT'O Kypca T€OMETPHH U IIKOJIBHOTO Kypca FeOMETPHH ISl OpraHU3aLuH
pasBuBarolei y4eOHO JeaTeNbHOCTH (MCCIeI0BATEILCKOM, TIPOCKTHOM, TPYIIIOBON U
Ip.) (IpaBHIBHO BHIIOIHEHO Oostee 60% 3amanmii)

Baagern:

VYposens | HaBBIKAMHU MHTETPALUK COACPIKAHUS Pa3IesoB By30BCKOIO Kypca FeOMETPHH U IIKOJIHHOTO
Kypca T€OMETPHH [JIs1 OpraHU3alM1 Pa3BUBAIOIICH yUeOHOM AESTETEHOCTH
(uccnenoBaTenbCKOM, MPOEKTHOM, TPYIINOBO# U JIp.) B MOJHOM 00beMe (IPaBHIILHO
BBINIOJTHEHO Ooutee 90% 3amaHmii)

Yposens 2 HaBBIKAMH MHTETPALUK COACPIKAHUS Pa3IeoB By30BCKOIO Kypca FeOMETPHH U IIKOJIHHOTO
Kypca T€OMETPHH /ISl OpraHU3alM1 Pa3BUBAIOIICH yUeOHOM AeATETEHOCTH
(uccnenoBaTenbCKOM, MPOEKTHOM, TPYIINOBO# U JIp.) B MOJHOM 00beMe (IPaBHUIILHO
BBINIOJTHEHO Oostee 80% 3amaHmii)

Yposens 3 HaBBIKAMHU MHTETPALUK COACPIKAHUS Pa3IesoB By30BCKOIO Kypca FeOMETPHH U IIKOJIHHOTO
Kypca T€OMETPHH ISl OpraHU3alMY Pa3BUBAIOIICH yUeOHOM AEATENEHOCTH
(uccnenoBaTenbCKOM, MPOEKTHOM, TPYIIIOBO# U JIp.) B TOJHOM 00beMe (IPaBHUIILHO
BBINIOJTHEHO Ooutee 60% 3amaHuii)

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOOYJIS)
Kon HaumeHoBanue pa3/iesioB U TeM /BHJ Cemectp / | YacoB | Komneren- | Jluteparypa | Uure | Ilpumeuanue
3aHATHS 3aHaTaSA/ Kype IHH H 3J1. pecypebl | pakT.
Pa3nen 1. DiieMeHTHI BEKTOPHOIT
anredpsl

1.1 HampasneHHble OTpE3KH U BEKTOPBI. 1 2 YK-1.2 TIK- JIT.1 J11.2
CrnoxeHue 1 BEIYUTAHUE BEKTOPOB. 1.1 TIK-3.1 JI1.3
YMHOXeHne BeKTopa Ha yucio. Jinneinas
3aBUCHMOCTD ¥ HE3aBUCHMOCTH BEKTOPOB,
€€ TeOMETPUIECKUN CMBICI.

BexropHoe npocTpaHCTBO.
/JTex/

1.2 HanpasneHnHbie 0Tpe3Ku U BEKTOPHI. 1 2 VK-1.2 TIK- JI1.1 J11.3 WHJMBH]lyalbHA
CrnoxeHue U BBIYUTaHHE BEKTOPOB. 1.1 TIK-3.1 SI TOMAIITHSIS
YMHOXeHue BeKTopa Ha yucio. Jinneinas pabota
3aBUCHMOCTb ¥ HE3aBUCHMOCTH BEKTOPOB,
€e TeOMETPUIECKUN CMBICI.

BexTopHoe mpocTpaHcTBO.
/J1a6/

1.3 OpueHTaIus MI0CKOCTH U MPOCTPAHCTBA. 1 2 YK-1.2 TIK-
CkasnsipHOE, BEKTOPHOE ¥ CMEILIaHHOE 1.1 TIK-3.1
MIPOU3BEACHHS BEKTOPOB, HX
cBoiictBa. /Jlex/

1.4 OpueHTaus MI0CKOCTH U POCTPAHCTBA. 1 2 YK-1.2 TIK- JIL.1J11.2 CaMOCTOSITENIbHA
CkaisipHO€, BEKTOPHOE M CMEIIaHHOE 1.1 IIK-3.1 JI1.3 s pabora
MIPOU3BEACHHS BEKTOPOB, HX
cBoiictBa. /JIa6/

1.5 CamocrosrenbHas paboTa 1o pasueny /Cp/ 1 25 VK-1.2 IIK-

1.1 TIK-1.2
IK-3.1

Paznean 2. [IpsiMble U NJIOCKOCTH




2.1

KoopauHaThl TOUEK Ha MIOCKOCTH.
®dopmyiiel ipeobpazoBanus ahPUHHON 1
HPSIMOYTOJIBHOM CHCTEM KOOPIUHAT.
VpaBHeHus TUHUHA. Y paBHEHNE IPSIMOI Ha
IJIOCKOCTH, €€ PacIioIOKEeHNE
OTHOCHTENILHO CHCTEMBbI KOOPANHAT,
B3aHMHOE PACIOJIOKEHUE JIBYX MPSIMBIX,
METpPUYECKHUE 33/1a4u Ha MpsMyto. /JIex/

YK-1.2 TIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

2.2

KoopauHATEI TOYEK Ha INIOCKOCTH.
®dopmyiiel ipeobOpazoBanus ahPUHHON 1
HPSIMOYTOJIBHOM CHCTEM KOOPIUHAT.
VpaBHeHus TUHUHA. Y paBHEHNE IPSIMOI Ha
IUIOCKOCTH, €€ PacIoNoKeHUEe
OTHOCHUTEIIBHO CUCTEMBI KOOPANHAT,
B3aMMHOE PACIIOJIOKCHHUE IBYX IPSIMBIX,
MeTpHUYECKUE 3a/1auu Ha npsamyto. /J1a6/

YK-1.2 TIK-
1.1 TIK-3.1

WH/IMBHyaJbHA
ST IOMALITHSIS
pabota
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KoopauHatsl TO4eK B IPOCTPAHCTBE.
YpaBHEHHs TMHUHI U IOBEPXHOCTEM.
VpasHenue miockoctu. Bzanmuoe
PacIoIoKeHHE TNIOCKOCTH ¥ CUCTEMBI
KOOpJHMHAT, ABYX INIOCKOCTEH. Y paBHEeHHE
IPAMOM B MMPOCTPAHCTBE, B3aUMHOE
PACHONOKEHUE ABYX NPSIMBIX, IPIMON U
miockocTy. Metpuueckue 3agauu. /Jlex/

YK-1.2 TIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

24

KoopauHatbl TOYeK B IPOCTPAHCTBE.
VYpaBHEHUsI TUHUM U IOBEPXHOCTEH.
VYpaBHeHue m1ockocT. Bzanmuoe
PacIoIoKeHHE TNIOCKOCTH ¥ CUCTEMBI
KOOpJHMHAT, ABYX INIOCKOCTEH. YpaBHEeHHE
IPAMOMN B MMPOCTPAHCTBE, B3aUMHOE
pAacroioKeHHe ABYX NPSAMbIX, IPAMON U
miockocTH. Merpuyeckue 3anauu. /J1ad/

YK-1.2 TIK-
1.1 TIK-3.1

MHMBU/yaJIbHa
S IOMAIITHSIS
pabota

2.5

CamocrosrenbHas pabora o pasaeiny /Cp/

25

VK-1.2 TIK-
1.1 TIK-1.2
IK-3.1

Paznen 3. JInHuM BTOPOro Mopsigka Ha
IVIOCKOCTH

3.1

Dmunric, KAHOHUYECKOE ypaBHEHUE,
cBoricTBa 3umnca. Llentp amnurca,
CONPsDKEHHBIC U TJIABHBIE TUAMETPBI,
TJIaBHbIE HAIIPABJICHUS 3JUIUIICA.
DKCIEHTPUCHUTET U TUPEKTpHCa
anurca. /Jlex/

VK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

32

Onunc, KaHOHUYECKOe ypaBHEHHE,
cBoiictBa amumunca. LenTp amurnca,
CONPSDKEHHBIE U TIIaBHBIE TUAMETPEL,
TJIaBHBIE HAIIPaBJICHUS JJUIHIICA.
OKCUEHTPHUCUTET U TUPEKTpUCa
annwrca. /J1a6/

VYK-1.2 TIK-
1.1 TIK-3.1

3.3

I'unepOona, KAHOHUUECKOE YPABHEHUE,
cBolicTBa runepooisl. LienTp runep6onsl,
ACHUMIITOTBI. SKCLIEHTPUCUTET U
JupexTpuca runepooisl. /Jlex/

YK-1.2 TIK-
1.1 IIK-3.1

3.4

I'unepOona, KAHOHUUECKOE YPABHEHUE,
cBolicTBa runepooisl. LienTp runep6onsl,
ACHUMIITOTBI. SKCLIEHTPUCUTET U
JupexTpuca runepoosl. /JI1ad/

YK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

3.5

TapaboJa, KaHOHIMYECKOE YPaBHEHHUE,
cBoiicTBa mapabosnbl. KacatenbHbie K
AIUTUIICY, TUTIEpOOIIe U apadouie.
Onruyeckre CBOHCTBA AIIIHIICA,
runepOobl 1 napadosl. /Jlek/

YK-1.2 TIK-
1.1 IIK-3.1




3.6 ITapaborna, KaHOHHYECKOE YpaBHEHHE, 2 YK-1.2 TIK- JI1.1J11.2
cBoiicTBa napabdossl. KacarenbHbie K 1.1 TIK-3.1 J1.3
AIUIHIICY, TUIIepOOoIIe U apadouie.

OnTryeckue CBOMCTBA JJIJIUIICA,
runep0obl ¥ napadoist. /J1ab/

3.7 OO6uiee ypaBHEHHE KPUBOM BTOPOTO 2 YK-1.2 TIK- J1.2J11.3
MOPSJKA, MPUBEACHNE K KAHOHUIECKOMY 1.1 TIK-3.1
BHUJLY: C IOMOINBIO TIOBOPOTA U ITEPEHOCa
CHCTEMBI KOOPANHAT; C HCIOJIb30BAHIEM
XapaKTepUCTUYECKOTO ypaBHEeHus. /JIex/

3.8 O01ee ypaBHEHHE KPUBOU BTOPOTO 2 VYK-1.2 [IK- CaMOCTOSsITEeNIbHA
NOpsAIKA, IPUBENECHHE K KAHOHUYECKOMY 1.1 TIK-3.1 1 pabora
BHUJLy: C IOMOIIBIO TIOBOPOTA U ITEPEHOCa
CHCTEMBI KOOPANHAT; C HCIOJIb30BAHIEM
XapaKTepUCTUYECKOTo ypaBHeHus. /J1ab/

3.9 CamocTosrenbHas paboTa 1mo Teme 25 VYK-1.2 IIK-
pasnena /Cp/ 1.1 TIK-1.2

[K-3.1
Pa3nen 4. IloBepxHOCTH BTOPOI0
NopsiiKa

4.1 TloBepxHOCTH BTOpOTrO Mopsiika. Meton 2 VYK-1.2 IIK- JIT.1J11.2
cedeHus. LlwmHapuyeckie 1 KOHUYECKHE 1.1 TIK-3.1 J1.3
noBepxHoctu. [ToBepxHocTH
Bpaenus. /Jlex/

42 TloBepxHOCTH BTOpOTrO Nopsiika. Meton 2 VYK-1.2 [IK- JIT.1J11.2 CaMOCTOSITEJIbHA
cedeHus. LlwmHapnyeckie 1 KOHUYECKHE 1.1 TIK-3.1 J1.3 s pabora
nosepxHoctu. [ToBepxHocTH
BpaieHus. /J1a6/

43 DIUIMIICOUI, €TO CBOMCTBA. 2 VK-1.2 TIIK- JI1.1 J11.2
OIHOIOIOCTHEIN TUIIEPOOTIOU]T, €TO 1.1 IIK-3.1 JI1.3
cBolicTBa. JIBynonaocTHbI runepooaous u
ero cpoiictaa. /JIex/

4.4 DIUIMIICOU]I, €TO CBOMCTBA. 2 VK-1.2 TIIK-
OIHOIOIOCTHEIN TUIIEPOOTIOU]T, €TO 1.1 TIK-3.1
cBolicTBa. JIBynonaocTHbI runepooaous u
ero cBoiictaa. /J1a6/

4.5 DIUTMIITUYIECKHIA TapaboIonT U ero 2 VYK-1.2 IIK- JIT.1J11.2
cBoiicTBa. 'nnepbosmueckuii mapaboaousn 1.1 TIK-3.1 J1.3
u ero cpoiicTsa. [IpaMonnneiinbe
o0pa3yromue NOBEPXHOCTEH BTOPOTO
nopsizka. /Jlex/

4.6 DIUTMIITUYECKHI TapaboIonT U ero 2 VYK-1.2 [IK- JIT.1J11.2
cBoiicTBa. 'unepbosmueckuii mapaboaous 1.1 TIK-3.1 J1.3
U ero cBoicTsa. [IpsmonnHeiinble
o0pazyroliye MoBepXxHOCTell BTOPOro
nopsizka. /J1a6/

4.7 CamocrosrenbHas paboTa 1o Teme 25 VK-1.2 TIK-
paznena /Cp/ 1.1 TIK-1.2

[K-3.1
4.8 Ok3amen /KP3/ 0,33 | YK-1.2 IIK- JI1.1J11.2
1.1 TIK-1.2 J1.3
[K-3.1

4.9 /OKk3amen/ 35,67
Paspnen 5. JIBuikeHust II0CKOCTH U
NPOCTPAHCTBA

5.1 OTto0pakeHHs U MpeoOpa3zoBaHuUs 4 YK-1.2 TIK- JI1.1J11.2
MHOecTBa. Kommoszuus u rpynma 1.1 TIK-3.1 JI1.3

npeoOpa3oBaHuil. [IBMIKEHHSI IIOCKOCTH:
MIEPEHOC, TIOBOPOT, OCEBAS U CKOJIB3SIIAS
cummeTtpun. [Ipumeps! nBrKeHUI
npoctpancTBa. CBOHCTBA IBUKCHHUN
oOmero Buna. /JIex/




52

OTto0paxceHus 1 IpeoOpa3oBaHus
MHOXkecTBa. Komnosunus u rpymnmna
npeoOpa3oBaHuil. J[BMKEHUS MIIOCKOCTH:
[IEPEeHOC, TOBOPOT, OCEBas U CKOJIb3AIIAs
cummMmeTpun. [Ipumeps! ABHKEHUN
npoctpancTBa. CBONCTBA TBUKCHHIMA
obero Buna. /J1a6/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

CaMOCTOsITETbHA
s pabora

53

[IpencraBienne ABMKEHUH TNIOCKOCTH B
BHUJI€ KOMITO3HULMH OCEBBIX CUMMETPH.
Knaccuduxkaius ABHKEHUH MEPBOTO poia
(t. Ians). Knaccuduxanyst [BuxeHuid
Broporo poxa.  /Jlex/

VK-1.2 [IK-
1.1 TIK-3.1

54

[IpencraBienne ABMKEHUH TIIOCKOCTH B
BUJI€ KOMITO3HULH OCEBBIX CUMMETPH.
Knaccuduxkanus ABHKEHUH MEPBOTO poJia
(t. lans). Knaccudukanus quxeHH
BTOpOro poxa.  /JIab/

VK-1.2 [IK-
1.1 TIK-3.1

5.5

I'eomerpuyecku paBHbIE PUTYPBI U UX
CBOICTBa. AHAJUTUYECKOE 3aJaHUe
nBrkeHud. ['pynma aBmkeHnit u ee
noarpynnsl. ['pynmna cuMmmerpun GUryps.
Perrenne 3a1aq METOAOM JBIKEHUM, B TOM
YUCIie 337a49 Ha MIOCTPOSHUE IUPKYJIEM 1
JIMHEHKOM. /JIex/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

5.6

I'eomeTpuyeckn paBHbIC PUTYPBI H UX
CBOICTBa. AHAJUTUYECKOE 3aJaHUE
nBrkeHnH. ['pynma qBmkeHni u ee
noArpynnsl. ['pyrma cuMMeTpun (pUrypsI.
Perrenne 3amad METOAOM JBIIKEHUM, B TOM
YUCIie 3a7a49 Ha MIOCTPOSHUE UPKYJIEM 1
JIMHEHKOM. /J1ab/

VK-1.2 [IK-
1.1 TIK-3.1

KOHTPOJIbHASI
pabota

5.7

CamocrositenbHas pabota o paszaeny /Cp/

9,85

VK-1.2 [IK-
1.1TIK-1.2
IIK-3.1

Paznen 6. Iloxoous

6.1

T'omoTeTHs 1 ee CBOMCTBA.
AHaJUTHYECKOE 3ajaHe€ TOMOTETHH.
[Tono6ue IocKOCTH U MPOCTPAHCTBA.
CsoiicTBa o001, AHATUTHIECKOE
3amanne moaoous. /J1a6/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.2

T'omoTeTHs 1 ee CBOMCTBA.
AHaJUTHYECKOE 3a]aHE€ TOMOTETHH.
[Tomo6ue mI0CKOCTH U IPOCTPAHCTBRA.
CBolicTBa 1M000Hs1. AHATMTHYECKOE
3amanne mooowus. /J1a6/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

CaMOCTOSITCIIBH
as paboTa

6.3

[IpexncrasneHue monoOus B BUIC
KOMITO3UIIMH JABHXKEHUSI 1 TOMOTETHH.
AHanuTHyecKoe 3a/laHue o000l
I'pynna nmonoOuii u ee NOArpyMIIbL.
[HonoGuele ¢urypsl. Pemenue 3agau
METOJIOM MOJI00HS, B TOM YHCIIE 33734 Ha
MMOCTPOCHHE IIUPKYJIEM H JHHEHKOM. /JIek/

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.4

[pencTaBieHue moao0Hs B BUIC
KOMITO3UIMY TBM>KSHUST 1 TOMOTETHH.
AHanuTHyecKoe 3a/laHue NoJ00usl.
I'pynna momoOuit U ee NoOArpymIbL.
[MonoGueie urypsl. Peienue 3aga4
METOJIOM MOJI00Hs, B TOM YHCIIE 33134 Ha
MMOCTPOCHHE IIUPKYJIEM U JTHHEHKOM. /J1ab/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.5

CamocrostenbHas pabora no paszaeny /Cp/

10

VK-1.2 IIK-
1.1TIK-1.2
IK-3.1

Paznen 7. Apdunnrie npeodpazoBanus
niockoctu. MuBepcus




7.1 Ad¢dunnble mpeoOpa3oBaHUs MIIOCKOCTH, 4 YK-1.2 TIK- JI1.1J11.2
cBoiicTBa. AQGHUHHBIC perephl U 1.1 TIK-3.1 J1.3
KoopauHaThl. Teopema o 3a1aHuu
adUHHBIX peoOpa30BaHuil mapoit
penepoB. AHAIUTHYECKOE 3a/1aHHe
aduuHOro Npeodpazosanus. /Jlex/

7.2 Addunnbie mpeoOpa3oBaHus MIOCKOCTH, 2 YK-1.2 TIK-
cBoiicTBa. AddHUHHBIE perepsl U 1.1 TIK-3.1
KoopauHatel. Teopema o 3aaHuu
abQUHHBIX IpeoOpa3oBaHUil Mapoi
pernepoB. AHATUTHYECKOE 3aAaHNe
ap¢unHOTO NMpeodpazoBanus. /J1ad/

7.3 A¢unHBII 00pa3 BEeKTOpa, HEMOIBUKHBIC 2 YK-1.2 TIK- JI.1J11.2
TOYKH U BEeKTOPHI. PoaCTBO, CBOMCTBA 1.1 TIK-3.1 J1.3
poxnctsa. [Ipencrasnenue apduaHOrO
npeoOpa3oBaHus KOMIIO3UIIMEH He Ooee 2
poncTBeHHbIX. I'pynna adduHHBIX
npeoOpa3oBaHuii 1 ee nmoarpymsl. /Jlex/

7.4 A¢unHBII 00pa3 BeKTOpa, HEMOABUKHBIC 2 YK-1.2 TIK- JI.1J11.2 WH/IMBUIyallbHA
TOYKH U BEeKTOPHI. PoacTBO, CBOICTBA 1.1 TIK-3.1 JI1.3 ST TOMAIITHSS
poxctsa. [Ipencrasnenue apdurHOTO pabora
rpeoOpa3oBaHus KOMIIO3UIIMEH He Ooee 2
poncTBeHHbIX. I'pynna adduHHBIX
npeoOpa3oBaHuii 1 ee noarpymsl. /J1ad/

7.5 WuBepcus. [loctpoerne nHBEPCHOTO 2 VYK-1.2 TIK-
o0pa3a TOYKU. AHATUTHYECKOE 3a/IaHue 1.1 IIK-3.1
unsepcun. CBolictBa unBepcun. /Jlex/

7.6 Husepcus. [loctpoeHne HHBEPCHOTO 2 YK-1.2 TIK- JIT.1J11.2
o0Opasa TOUKU. AHAIIUTHYECKOE 3aJ]aHNe 1.1 TIK-3.1 J1.3
unBepcun. CBoiicTBa uHBepcun. /J1a6/

7.7 [TocTpoeHue 00pa3oB OKPYKHOCTEH U 2 VYK-1.2 TIK- JIT.1J11.2
NpsIMBIX TIpU nHBepcun. [Ipumenenne 1.1 TIK-3.1 J1.3
WHBEPCHH MPH PEIICHUH 33124
3JIeMeHTapHo reomerpud. /JIex/

7.8 ITocTpoeHue 00pa3oB OKPYKHOCTEH U 2 VYK-1.2 TIK-

MpsIMBIX TIpu nHBepcun. [Ipumenenne 1.1 TIK-3.1
WHBEPCHH MIPH PEIICHUH 33124
3JIeMeHTapHOH reoMeTpuu. /J1ab/
7.9 CamocrositenbHas paborta o paszaeny /Cp/ 8 YK-1.2 TIK- JI.1J11.2
1.1 TIK-1.2 J1.3
IK-3.1
7.10 3aueT ¢ onenkoii /KP3/ 0,15 | YK-1.2 [IK- JI1.1 J11.2
1.1 TIK-1.2 J1.3
TIK-3.1
Pa3gen 8. Mertoasl n3o00paskeHui,
NPOeKTHBHbIE MPe0OPa3oBaHUs

8.1 [TapannensHOE TPOEKTUPOBAHUE U €TO 4 YK-1.2 TIK- JIT.1J11.2
cBoiicTBa. M300paxkeHne miIocKux u 1.1 TIK-3.1 J1.3
MPOCTPAHCTBEHHBIX GUTYD MPH
napajyiesIbHOM NPOeKTUpoBaHuu. /Jlex/

8.2 [TapannensHOE TPOEKTUPOBAHUE U €TO 4 YK-1.2 TIK- JIT.1J11.2
cBoiicTBa. M300paxkeHne miIocKux u 1.1 TIK-3.1 J1.3
MPOCTPAHCTBEHHBIX GUTYD MPH
rapajiesIbHOM NMpoeKTUpoBaHuu. /J1ab/

8.3 Axconomerpus. IlonHbie 1 HENOJIHbIE 2 TIK-1.1 IIK-
n3zobpaxenus. [lo3umoHHbIE 3a0a4H, 3.1
nousitue o Metoae Momxa /Jlex/

8.4 Axconometpusi. [loiHbIC 1 HEMOJIHBIC 2 VK-1.2 TIK- JI1.1 J11.2 WHJMBH]lyalbHA
n3zobpaxenus. [lo3unmoHHkIe 3a0a4H, 1.1 TIK-3.1 JI1.3 SI TOMAIITHSIS
noHsATHE 0 MeTozie Momxa /J1ab/ pabota

8.5 LenTpansHOE IPOEKTUPOBAHUE, 2 VYK-1.2 TIK- JI1.2J11.3

MIPOEKTHBHAS TJIOCKOCTh, €¢ Mozeiu. /JIek/

1.1




8.6

LleHTpaIbHOE TPOEKTHPOBAHHUE,
MPOEKTHBHAS TJIOCKOCTh, ee Mozemu. /J1ab/

IK-1.2 TIK-
3.1

8.7

Teopema [le3apra, oOpaTHas Teopema, ee
npusioxenus /Jlex/

MNK-1.1 IIK-
3.1

J11.2J11.3

8.8

Teopema [le3apra, oOpaTHas Teopema, ee
nipusioxenus /J1a6/

YK-1.2 TIK-
1.2

CaMocCTOSTEIbH
as pabora

8.9

KoopauHatel Touek U IPsSIMBIX, CIIOXKHBIE
OTHOUIEHHSI, FAPMOHUYECKHE
gyeTBepKu. /JIex/

IK-1.2 TIK-
3.1

J1.2J11.3

8.10

KoopauHaThl TOUEK U IPSIMBIX, CIIOXKHBIS
OTHOILCHHS, FAPMOHNYCCKUEC
yeTBepkH. /J1ab/

YK-1.2 TIK-
1.1 TIK-1.2

8.11

[IpoekTHBHBIEC IPEOOpPa30BaHUS,
TOMOJIOTHSI, IPOSKTUBHBIC U
HEePCHEeKTHBHBIE 0TOOPAXKEHNS IPSIMBIX H
my4xoB /JIex/

MNK-1.1 IIK-
1.2

J11.2J11.3

8.12

[IpoekTHBHBIC IPEOOpPA30OBaHUS,
TOMOJIOTHS, TPOCKTUBHEIE U
HEePCHEeKTHBHBIE 0TOOPaXKEHNS IPSIMBIX H
y4xoB. /JIab/

VYK-1.2 TIK-
3.1

8.13

JIvHMT BTOPOTO MOPSIKA, UX TEPECEUCHHUS
C TIPSIMOM, KacaTeNbHbIE, OFOCHL H
nosspsl /JIex/

MNK-1.1 IIK-
3.1

J11.2J11.3

8.14

JIuHUM BTOPOro MOPSZIKA, UX IIEPECEUECHUs
C NpsSIMOH, KacaTelbHbIE, IOTOCHL U
nosspsl /J1a6/

IK-1.1

8.15

Teopewmsr Ll tefinepa,llackamns u
Bpuanniona /Jlex/

MK-1.2

J11.2J11.3

CaMoCTOSTEIbH
as pabora

8.16

Teopewmsr Ll telinepa,llackans u
Bpuanmiona /J1a6/

IK-3.1

J1.2J11.3

8.17

CamocrositenbHas pabota o paszaeny /Cp/

65,85

MNK-1.1 IIK-
1.2

JI1.1J11.2
J1.3

8.18

3aueT ¢ onenkoii /KP3/

0,15

Pa3nen 9. O6ocHoBaHHE eBKJIMI0BOI
reoMeTpuu

9.1

O NOrU4eCcKOM MOCTPOCHHU TEOMETPHUH.
TpeboBaHHs K CHCTEME aKCUOM:
HETIPOTHBOPEUUBOCTH, HE3aBUCUMOCTB,
nosiHoTa. CHcTeMa aKCHOM MPOEKTUBHON
IUIOCKOCTH nopsizika 2 (mockocth daHo),
€¢ HeMPOTHBOPEYHBOCTh, HE3aBUCUMOCTh
u nosHoTa. /Jlex/

IK-1.1

J1.1J11.2
J1.3

9.2

O Oru4ecKoM MOCTPOEHHUHU TE€OMETPHH.
TpeGoBaHus K CHCTEME AKCHOM:
HETIPOTHBOPEUNBOCTH, HE3aBUCUMOCTB,
nosiHoTa. CHcTeMa aKCHOM MPOEKTUBHON
IUIOCKOCTH nopsizika 2 (mockocts ®aHo),
€€ HEeNPOTHBOPEYHUBOCTh, HE3aBUCHUMOCTh
u nonHoTa. /J1a6/

MNK-1.1

TECT

9.3

[TonpiTKa aKCMOMATHYECKOTO MOCTPOCHHUS
reomerprnn B Hauanax EBknuma. Axcnomsl
U TOCTYJIAThl, IPOCTEHIIINE CIIEICTBHS.
[Ipo6nema nsitoro mocrynara. Merox IMT
1 anreOpanyecKuii MEeTo B 3a1a4ax
KOHCTPYKTUBHOM reomerpui /JIex/

MK-1.1

9.4

[TompITKa aKCHOMATHYIECKOTO ITOCTPOCHHUS
reomerpun B Hauanax EBkimuma. Akcnomst
Y TIOCTYJIATBI, TPOCTEHIIINE CIIEACTBHUS.
[Ipobnema nsaroro nocrynara. Merox 'MT
U anreOpanyecKuii METO/ B 3a1a4ax
KOHCTPYKTUBHOM reometpuu /J1a6/

MNK-1.1

J1.1J11.2
J1.3

WH/MBU]yaJIbHA
S IOMAIITHSIS
pabota




9.5

Pa3BuTHE aKkCMOMAaTHYECKOTO METO/Ia.
Cucrema akcuom ['uinbp0Oepra eBKINI0BON
TeOMETPHH. AKCHOMBI COeTUHEHHS 1
nopsijika, cienctsus. /JIex/

IK-1.1

9.6

Pa3BuTHE aKCHOMAaTHYECKOTO METOAA.
Cucrema akcuoM ['uinbp0Oepra eBKINA0BON
T€OMETPHH. AKCHOMBI COeTUHEHHS 1
nopsijika, cieactsust. /J1ad/

IK-1.1

9.7

AKCHOMBI KOHTPY3HTHOCTH U
HETIPepHIBHOCTH. AOCOIOTHAS TEOMETPHS,
TeopeMsbl JIexxannpa o cymMme yrioB
TpeyroyibHUKa. AKCHOMa MapajjieIbHOCTH
[Inefidepa u naTelil nocrynar Esknunaa,
IIPEUIOKEHHMS, DKBUBAJIEHTHBIE AKCHOME
napajensHocty. /Jlex/

IK-1.1

JI1.1J11.2
J1.3

9.8

AKCHOMBI KOHIPYIHTHOCTU U
HETIPEePHIBHOCTH. AOCOIOTHAs T€OMETPHS,
TeopeMsl JIexxanapa o cymme yrioB
TPEYTOJbHUKA. AKCHOMA NapajyIeIbHOCTH
[ne#idepa u naTeiit nocrynar EBknnaa,
[PEeTI0KEHNUS, SKBUBAIICHTHBIE aKCHOME
napajuiesbHocTy. /J1ab/

IK-1.1

9.9

Cucrema akcuom Beiiins adbdunnoro u
€BKJINIOBA MIPOCTPAHCTBA, IPOCTEHIIINE
CIIEICTBUS, €€ HeITPOTHBOPEYHBOCTD. /JIek/

IK-1.1

9.10

Cucrema akcuom Beiiins adbdunnoro u
€BKJINIOBA TIPOCTPAHCTBA, IPOCTEHIINE
CIIEICTBUS, €€ HeITPOTHBOPEYHBOCTH /J1ab/

IK-1.1

J1.1J11.2
J1.3

9.11

CamocrosrtenbHas pabora no paszaeny /Cp/

15,85

VK-1.2 IIK-
1.1

J1.1J11.2
J1.3

Paznen 10. DneMeHTHI reoMeTpHHU
Jlo6aueBckoro

10.1

[Mnanumerpus JlobaueBckoro. Axcroma
JloGaveBcKkoro, NepBEIE CIEACTBHUSL.
CBoiicTBa napauieIbHBIX U
CBEpXIapaUICIbHBIX MPSIMBIX. /JIek/

IK-1.1

JI1.1J11.2
J1.3

10.2

[Mnanumerpus JlodbaueBckoro. Axcroma
Jlo6aveBcKoro, NepBEIE CIECTBUSL.
CBoiicTBa mapauieIbHBIX U
CBEpXIIapauIeIIbHBIX MPSIMBIX. /J1a0/

IK-1.1

J1.1J11.2
J1.3

TECT

10.3

TpeyroabHUKY U YETHIPEXYTOJIbHUKH Ha
wiockocTH Jlo6aueBckoro. OKpy»KHOCTb,
9KBUIMCTAHTA U OPULIUKI, HX

cBoiicTBa. /JIex/

IK-1.1

10.4

TpeyronbHUKY U YETHIPEXYTOJbHUKH Ha
wiockocTH Jlo6aueBckoro. OKpy»KHOCTb,
9KBUIMCTAHTA U OPULIUKI, HX

cBoiicTBa. /J1ab/

IK-1.1

J1.1J11.2
J1.3

10.5

HenpoTnBOpeYnBOCTh CUCTEMBI AKCHOM
Jlo6aueBckoro. Monens Kanu-Kneiina
wiockocTH Jlo6ayeBckoro. Mzmepenue
OTPE3KOB U YIJIOB Ha Mozenn Kemu-
Kneitna. Yron napannensHocTu. /Jlex/

IK-1.1

JI1.1J11.2
J1.3

10.6

HenpoTuBOpeYrBOCTh CUCTEMBI AKCUOM
Jlo6aueBckoro. Monens Komu-Kneiina
wiockocTH Jlo6ayeBckoro. Mzmepenue
OTPE3KOB U YIJIOB Ha Mozenn Kemu-
Kneitna. Yron napamnenssoctu. /J1ad/

IK-1.1




10.7 0O030p aKCHOMATHK ILIAHUMETPUU U 4 2 IK-1.1
CTepeOMEeTPHH B IIKOJIBHBIX YI€OHNKAX.
INonsATHE ATHHBI OTpe3Ka, IIONIAIN
MHOTOYTOJIbHHKA U 00b&Ma
MHOrorpaHuuxa. /Jlex/

10.8 0030p aKCHOMATHK IUIAHUMETPHUU 1 4 2 TIK-1.1 JI1.1 J11.2 HWHAVBHUyaJIbHA
CTEPEOMETPHUH B IIKOJILHBIX yUCOHUKAX. J1.3 ST TOMAIITHSS
TTonsTHE UIMHBI OTPE3Ka, IO I pabota

MHOTOYTOJIbHHKA U 00bEMa
MHOTOrpaHHukKa. /J1a6/

10.9 CamocrosrenbHas pabora o paszaeny /Cp/ 4 20 TIK-1.1 JI1.1J11.2
J1.3

10.10 3auer /KP3/ 4 0,15 IK-1.1 J1.1J11.2
J1.3

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KonTpoJibHbIe BONPOCHI U 3aJaHUS

TEKVILUI KOHTPOJIb

CamocTrosTenbHas paboTa

Tema: «CkansipHO€ IPOU3BEICHUE BEKTOPOBY

1. BbuucuTh CKaJsipHOE MIPOU3BEIEHIE BEKTOPOB M0 UX KOOPJHHATAM.
2. BBIYHCIHUTD YTIIbI TPEYTOJIBHUKA 110 KOOPMHATAM €0 BEPILIHUH.

3. Jloka3aTh MepHEeHINKYIIPHOCT ABYX BEKTOPOB.

WunuBuayansHas qoManisss pabora

Tema: «BexTops! Ha MIOCKOCTI

1. 3anan Tpeyroiasauk ABC koopauHaTtamu cBOuX BeplunH. HalianTe JUIMHBI €ro CTOPOH.

2. BpluuciuTe KOOpAMHATHI HEHTPA TSHKECTH, OPTOLIEHTPA U LIEHTPA ONMCAHHOW OKPYXKHOCTH B TPEYTOJIbHUKE.
3. ITocTpoiiTe TpeyroJbHUK U BCE HalICHHbIE TOYKH B IPSIMOYTOJILHON JIeKapTOBOH CHCTEME KOOPIUHAT.

MupuBuayansHast JoMaiHss padbora

Tema: «IIpsimast Ha TIIOCKOCTI

1. 3apan Tpeyronsauk ABC koopanHaTamu cBouX BepiirH. Hanuimure ypaBHEHUS BCEX €ro CTOPOH.

2. 3anan TpeyronbHuk ABC  koopauHaTamu CBOMX BeplIvH. Hamummre ypaBHEHUs BceX ero MeauaH (OMCCEKTPHUC, BBICOT).
3. Hanumumre ypaBHEHHE OKPYKHOCTH BIIMCAHHO# (OMUCAHHOM) B TPEYTOJIbHHUK.

CamocrosrenbHas pabora

Tema: «JIMHIK BTOPOTO MOPSIIKAY

1. JIunus 3aaHa CBOUM KaHOHHYECKUM ypaBHeHHeM. Haiimure: KoOpIMHATHI TOYEK HEePeCeUeHHUs ¢ KOOPIUHATHBIMU OCSIMH;
MOJTYOCH; IKCLIEHTPUCHUTET JUTHIICA.

2. Hamummre ypaBHEHHE IMHUK BTOPOTO MOPSAKA [0 3aJaHHBIM JJICMCHTaM.

3. IlpuBeanTe JMHHIO BTOPOTO MOPS/IKA K KAHOHHYECKOMY BHIY.

WunuBunyansHas qoManisss pabora

Tema: «YpaBHEHHS MPSIMBIX U TUIOCKOCTE»

1. Hanel Touku A, B, C, D koopiuHaTaMu CBOMX BEPIIUH B IPSMOYTOJILHOM JIEKapTOBOIl cUCTeMe KOOpAUHAT. JJOKaKUTe, 4TO TOUKU
A, B, C, D He nexar B OHOU IIJIOCKOCTH.

2. HaiimuTe mioniaie NOJHOM moBepxHocTH Terpa3dapa ABCD.

3. Hanumure ypaBHeHHUs TpaHel TeTpaspa.

CamocrosrensHas pabora

Tema: «IloBepxHOCTH BTOPOTO MOPSIIAKA

1. HanumuTe KaHOHNYECKOE ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAKA II0 ONPEEIeHHBIM dJIeMEHTaM.
2. I[locTpoiiTe MOBEpXHOCTH BTOPOTO MOPSIKA B IPSMOYTOJIBHON AEKapTOBOW CHCTEME KOOPAHMHAT.

3. Onpenenute BUA MOBEPXHOCTH I10 €€ YPABHEHHUIO.

CamocrosrenbHas pabora

Tema: «JIBuKeHUs»

1. IBukeHue 3anaHo aHanutudecku. Haiinure oOpas (mpoobpas) NaHHON TOUKH.
2. JIBwxkeHue 3aaHo aHanuTuueck. Haiimure o0pas JaHHOH OKPYKHOCTH.

3. JIBmwkeHHe 3a1aHO aHATUTHYCCKU. HaliiuTe HEemoIBY)KHBIE TOYKH.

KonTponbHas pabora

Tema: «Pemenune 3a1a4 METOJIOM IBHAKEHUSDY

1. Okpy>HOCTb, BIIUCAHHAS B YTOJ, KacaeTcs ero cropoH B Toukax M u N. Jlokaxute, uTo M 1 N — COOTBETCTBEHHbIE TOUKHU
IIPU OCEBOM CUMMETPUH, OCb KOTOPOH COAEPKUT OUCCEKTPUCY AaHHOTO YIa.

2. ABCDEF — npaBuibHbli miecTUyronpHUK. Ha3oBuTe Bce ABMXKEHHS, IPU KOTOPLIX OTpe30K AB oToOpaxaercs Ha




otpe3ok DE.
3. [lanbl ABe mepeceKaromyecs IpsMble U TOYKa, He IPUHAIeKaIas STUM npsmeiM. [loctpoiite 0Tpe30K, KOHIBI KOTOPOTO
MPUHAJUIekKAT JaHHBIM NPAMBIM, a JaHHAsl TOYKa — CePeMHa 3TOTO OTpe3Ka.

CamocrosrenbHas pabora

Tema: «ITomobus»

1. Iocrpoiite 06pa3 napajuienorpaMma B rOMOTETHH, LIEHTP KOTOPOW — OJTHA U3 BEPIIKH MapajuienorpaMma, a KodhOuIiueHT
3aJlaH OTHOILLIEHUEM OTPE3KOB.

2. ABCD — napaienorpamm. Yepes Bepiunny C npoBenieHa npsiMasi, napajuieibHas auaronainu BD u nepecekatromas
nponomkenus: ctopoH AB n AD B toukax N u K. [lokaxkute, uto Touka C — cepennna orpeska NK.

3. [TocTpoiiTe MPAMOYTONBHBIA TPEYTOJIBHUK, €CIIH IaH OJMH M3 €r0 OCTPHIX YIJIOB U OUCCEKTpHCA, TPOBEICHHAS U3
BEPIINHBI IPSMOTO yTJIa.

VunvBuyansHas 1OMamHsIsS paboTa

Tema: «AdduHHBIC TPeoOpa3oOBaHUSD)

1. PoncrBeHHOE IpeoOpa3oBaHuE 331aHO YpaBHEHHEM OcU poJcTBa B aduHHOU cucteme koopauHar. IlocTpoiite 06pasbl TOUEK.
2. OnpenenuTs BUJ pOJCTBA.

3. 3anucarbs KOOpIUHATHBIE (POpMyIIbl 3TOr0 ad(hUHHOrO Mpeodpa3oBaHuUsL.

MupuBuayansHas JoMainHss pabora

Tema: "Meronbl u300paxeHuit"

IocTpouTts Ha smope Momka GppoHTAIBHYIO U TOPU30HTATIBHYIO NPOEKIMHU c(epbl 1 MHOTOIPAaHHHUKA, KOTOPBIE HAXOIATCS IPYT IO
OTHOILICHHUIO K PYTY B 33JaHHOM OTHOIICHUH. ICIONB3ys 3TH MPOEKLUH, IOCTPOUTH OPTOTOHATIBHYIO aKCOHOMETPHIO JaHHBIX
¢uryp (TpaguunoHHoe uzoOpaxenue Guryp Ha aucte OyMaru peKOMEHAYETCs CONPOBOJUTH KOMITBIOTEPHO BepcHel ueprexa,
Hanpumep, B OTHON U3 CUCTEM JAMHAMMYECKON MaTeMaTHKH):

1. B cdepy BrucaH npaBHIbHBIN TETpadIp.

2. B mpaBuiibHYI0 TPEYyrojbHYIO IPU3MY BIHCaHa cdepa.

3. Cdepa onucana 0KOJIO MPSIMO# PU3MBbI, OCHOBAaHHEM KOTOPOH SIBJISICTCS MPSIMOYTOJIbHBIN paBHOOCIPEHHBIH TPEYTOJIbHUK C
TUTIOTEHY301, paBHOI BBICOTE IPHU3MBI.

WunuBuayansHas qoManisss pabora

Tema: "O6ocHOBaHKE €BKINUIO0BOM reomerpun"

Jlokasatsb, 4TO clenyrolee yTBEp)KACHUE SKBUBAJIEHTHO aKCHOME MapaJuIeIbHOCTH:

1 JItoOble neprneHuKyJIsp U HAKIIOHHAS K HEKOTOPOI MPsIMOii BCeraa nepeceKkaroTcsl.

2. Yepes 1:00yr0 BHYTPEHHIOKO TOYKY YIJIa BCETIa MOXKHO MTPOBECTHU MPSMYIO, IEPECEKAIOILYI0 CTOPOHBI YTJIa M HE ITPOXOAALLYI0
yepes3 BeplINHY.

3. BHemHui yron TpeyroibHUKA PaBeH CyMME BHYTPEHHHUX YIJIOB, HE CMEKHBIX C HUM.

CamocrosrensHast pabora B popme Tecta

Tema: "OO1IMEe BOIPOCHI aKCHOMATHUKN"

1. I'pymnna akcnom, coaepsKaux OCHOBHOE OTHOIICHHE «IIPHHAIEKHOCTH
2. I'pymma akcuoM, coliep KalluX OCHOBHOE OTHOILICHUE «MEKTY»

3. I'pynmna akcuoM, CoJepIKaliux OCHOBHOE MOHSITHE «PABEHCTBOY»

VHnuBuayanbHas JoMamHss paboTa

Tema: "AKCHOMAaTHKH IIKOJIBHOIO Kypca reoMeTpun”

1. VI3y4uTh ¥ CONOCTABUTh AKCHOMATHKY IIKOJIBHOTO Kypca TEOMETPHH I10 Ka)XKJOMY M3 TPEX YUEeOHHKOB:

JI.C. Aranacsu u np. ['eomerpus 7-9, 10-11 (nocneanue uznanus); A.I'. Mep3nsk, B.M. Ilonskos. ['eomerpust 7-9, 10-11
(nocnennue nznanus); A. B. [Toropenos. 'eomerpus 7-11.

2. VI3y4uTh ¥ IPOBECTH CONOCTABUTENbHBIN aHATIHN3 JOKA3aTeNbCTB TEOPEM (II0 BEIOOPY) B KXKAOM M3 YKa3aHHBIX yUeOHHKOB
(manmpumep: Teopema ITugaropa, Ipu3HAKN PaBEHCTBA TPEYTOIBHUKOB H T.I.).

3. MToru cpaBHHUTEIBEHOTO aHATM3a KPATKO M3JIOXKHUTH B 3aKJIFOUCHHH (B mpenenax 1 crp.)

WunuBuayanbHas qoManisss pabora

Tema: "JlnuHa, momaas, 00bEM"

1. 3yunts uznoxeHue TeMol «Imomaaes» Mo KaxIoMy M3 TpeX yUeOHUKOB:

JI.C. Aranacsu u np. ['eomerpus 7-9 (nocnenuue uznanus); A.I'. Mepaisik, B.M. [omsikos. 'eomerpus 7-9 (nocnennue uznanus); A.
B. IToropenos. ['eomerpus 7-11.

2. CoCTaBUTS IIaH U3yYeHUS TeMbL. M3y4nTh U 3aKOHCIIEKTUPOBATH JOKA3aTEIbCTBO TEOPEMBI O IUIOIIAAH MIPSIMOYTOIFHUKA
(xBazpara).

3. VToru CpaBHUTENHFHOTO aHAIKM3a KPAaTKO U3JI0KHUTh B 3aKII0YeHUH (B mipenenax 1 crp.).

CamocrosrensHast pabora B popme Tecta

Tema: "Onements! reomerpuu Jlobauesckoro”

1. Yron napasiensHOCTH Ha MI0cKocTH JIobaueBckoro

2. CBOICTBO CyMMBI YTJIOB TPEYroJibHUKA Ha TIIOCKOCTH JIoGaueBCKOro

3. CBOICTBO CyMMBI YTJIOB YETHIPEXYTOJbHHUKA Ha IIOCKOCTH JIoGaueBcKoro

5.2. Tembl NUCBLMEHHBIX PadoT




5.3. ®oHA OLIEHOYHBIX CPEICTB

AHanuTHYeCKasi TeOMETPHsI U BEKTOpHAs anredpa

1. HamipaBnennsie oTpe3ku 1 BeKTOphl. ClI0KeHHE BEKTOPOB M €r0 CBOWCTBA. PazHoCTh ABYX
BEKTOPOB.

2. YMHOXXEHHUE BEKTOpa Ha YHUCIIO U €r0 CBOWCTBA.

3. CucteMsl JIMHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBHCUMBIX BEKTOPOB U MX CBOMCTBA. [Ipu3Haku
KOJUIMHEAPHOCTH U KOMITJIAHAPHOCTU BEKTOPOB.

4. BexropHoe npocTtpaHcTBO. bazuc BekropHoro npocrpancTsa. KoopauHaTsl BEKTOpa B TaHHOM
6asuce.

5. CxanspHoe npou3BeaeHne BeKTOpoB. CBOKWCTBA CKAISIPHOTO MPOM3BeAeHI. Brrancnenne
CKaJISIPHOTO MPOU3BEACHHMS 10 KOOPAMHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oazuce

6. OpueHTanus IWIOCKOCTH U MPOCTPAaHCTBA. BEeKTOpHOE Mpon3BeieHe BEKTOPOB U €T0 CBOICTBA.
7. CMemaHHOE MTPOU3BEIEHHE BEKTOPOB U €r0 CBOMCTBA.

8. KoopauHaThl TOUEK Ha INIOCKOCTH U B IIPOCTpaHCTBe. Perienne npocTelinmx 3aaad B
koopauHarax. @opmyiisl npeoOpazoBanus apGUHHON U IPAMOYTOJIILHON CUCTEM KOOPIMHAT Ha
wiockocT. @opmynbl mpeodpazoBanus ahGUHHON CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE.

9. YpaBHEeHHS JTUHUNA U TIOBEPXHOCTEH.

10. IlpumeneHne BEKTOPHO-KOOPANHATHOTO METOA K PEHICHUIO 3a/1a4 2JIEMEHTAPHON T€OMETPHUH.
11. YpaBHeHHe npsMOM Ha TIOCKOCTH, 33IaHHOH pa3HbIMH crioco0amHu. Y CII0BUE MapaiieIbHOCTH
BEKTOpa U NpsAMOi. Pacnonoxenne npsMoi OTHOCUTEIBHO CUCTEMbI KOOPIUHAT

12. B3auMHO€ pacrojoKeHHe JBYX MPSIMbIX Ha INIOCKOCTH.

13. AHanuTHYecKOe 3a/1aHKe NOJIYIUIOCKOCTH. MeTpuiecKue 3a/1a4i TEOpUH MpsIMOil Ha
IJIOCKOCTH.

14. YpaBHEeHHS TIOCKOCTH, 3a/IaHHOM pa3InYHbIMU CrIocO0aMu. B3anMHoOe pacnonoxeHue
IUIOCKOCTH M CHCTEMBI KOOPANHAT. B3auMHOe paciooskeHne ByX INIOCKOCTEH.

15. YpaBueHwus npsimoii B IpocTpaHcTBe. B3anMHoe pacmonokenne AByX NpsMbIX. B3anmuoe
pacrioyioxKeHue MPsIMO U TIOCKOCTH.

16. AHanuTHYeCcKOe 3a/laHie OJIyIPOCTPaHCTBa. MeTpudeckue 3a1aui TEOPUH NMPSIMbIX 1
MJIOCKOCTEN.

17. IlpunoxxeHne TeoOpur NPSMBIX U INIOCKOCTEH K PEIICHHIO 3a/1ay 3JIeMEHTapHOH reOMETpHU.
18. Danunc, cBOMCTBA 3JUIUIICA.

19. T'unep6osia, cBOHCTBA TUIIEPOOIIBL.

20. TupeKTopHanbHOE CBOMCTBO 3JUTUIICA U THIIEPOOIIBI

21. TTapabosa, cBoicTBa TapadoJIbL.

22. O0iee ypaBHeHHE KpUBOM Broporo nopsaka. [lepeceueHre KpuBoii BToporo nopsiika u
MpsIMOM. ACUMITOTHYECKHE HAIPaBIICHHUS.

23. LleHTpbl KPUBBIX BTOPOT'O MOPSAKA.

24. KacaTenbHble K KpUBBIM BTOPOTO nopsiika. ONTHYecKre CBOWCTBA AIUIHIICA, TUIIEPOOIIbI,
napadoJIbL.

25. JlnaMeTpsl KPUBBIX BTOPOTO MOpsiAKa. Teopema 0 CONMpsDKEHHBIX IUaMeTpax KPUBOH BTOPOTO
nopsaka. ['1aBHbIe THaMeTpHl U TIIaBHBIC HAIIPABJICHHUS KPUBOM BTOPOTO MOPSIKA.

26. XapaKkTeprCcTHUECKOe YpaBHEHHE KPUBOil BToporo nopsinka [Ipusenenue o01ero ypaBHeHus
KpUBOH BTOPOTO MOpsiAKa K KaHOHHYecKoMy BUIy. Kiaccudukarust KpuBbIX BTOPOTO HOPSIIKA.
27. IloBepXHOCTU BTOPOTO Mopsiaka. MeToJ ceueHui.

28. LlunuHapuyecKue 1 KOHNYEeCKUE MMOBEPXHOCTH B IIPOCTPAHCTBE.

29. IloBepXHOCTH BpaIIeHUS B IPOCTPAHCTBE.

30. DIMNCcou bl ¥ TUIEPOOIONIbI, U UX CBOHCTBA.

31. ITapaGosouabl U UX CBOWCTBA.

32. TIpsimonuHelHbIe 00pa3yole NOBEPXHOCTEH BTOPOTO MOPSIKA.

T'eomerpuueckue npeodpazoBaHus

1. OToOpakeHus u npeodpa3zoBaHusi MHOKeCTB. [IponsBenenne (KoMIo3uiys) npeoopa3oBaHuii,
rpymnmna npeodpa3oBaHHii.

2. JIBWKeHus IUIOCKOCTH: TapaJuleNIbHBIN IIEPEHOC, BPAIlCHNE, 0CeBasi CHMMETPHSI, CKOJIB3SIIas
CUMMETpHSI, HX CBOWCTBA.

3. CBoiicTBa JBIXEHHH 001Iero BUAA.

4. OcHOBHasl TeopeMa JABHKECHUH IIJIOCKOCTH.

5. 'eomerpuuecku paBHble (PUTYpBI U UX CBOHCTBA.

6. AHanMTHYECKOE BhIpAKEHHE ABMKEHUH III0CKOCTH. [ pymma IBMKEHHH IIOCKOCTH U ee
noarpymnmnsl. ['pynna ciMMeTpHid TeOMeTpU4ecKoi GUTypsl.

7. Knaccudukanus IBMKEHUH IOCKOCTH nepBoro poza. Teopema [lans.

8. Knaccudukarusi JBMKEHHI TNIOCKOCTH BTOPOTO poOJa.

9. 'omoTeTus U ee CBOWCTBA.

10. TTomoGwust mtockocTH, cBoMcTBa noaodus. Knaccudukanus nomodwuit miockoctu. ['pymmna
roto6uii u ee noarpynmnsl. [logo6HbIe GUTYpHL.

11. Addunnsie npeodpazoBanust rmockoct. CBoiicTBa ahGUHHBIX TpeoOpa3oBaHUH MJIOCKOCTH
12. OcHoBHas Teopema 00 adPUHHBIX IPe0OPa30BaHUAX IIIOCKOCTH.

13. Ananurryeckoe BolpakeHue ad(QUHHBIX NMPeoOpa30BaHUil IIIOCKOCTH.




14. IlepcniextuBHO-a(huHHBIE TPe0Opa30BaHUS INIOCKOCTH: CBOWCTBA, BUJIBL.

15. I'pynna adhpuHHBIX TpeoOpa30BaHUil IIIOCKOCTH U €€ MOATPYIIIIHI.

16. aBepcust IIOCKOCTH OTHOCUTENBHO OKPYKHOCTH. CBOMCTBAa MHBEPCHUU. AHATTUTHYECKOE
BbIpa)K€HHE MHBEPCUHU TJIOCKOCTH.

17. IonsTus 0 ABMKEHUSAX npoctpancTBa. CBoMCTBa BMKEHHH pocTpaHcTBa. [Ipumepst
JIBYDKEHHH IPOCTPAHCTBA.

18. IIpunoxkeHne Teopur reoMEeTPUYECKUX NTPeoOpa30BaHui INIOCKOCTH K PELICHHUIO 3a/1a4
3JIEMEHTaPHOM reOMETPHU.

ITocTpoenwust Ha TNIOCKOCTH UPKYJIEM U THHEUKONH. OCHOBaHUS T€OMETPUHI

1. AKCHOMBI IOCTPOEHUS IIUPKYJIEM U InHEeHKoH. OcHOBHBIE TocTpoeHus. CxeMa pemeHus 3a1a4
Ha [OCTPOCHHE

2. KoHCTpyKTHUBHBIE MHOXECTBA/TE€OMETPUYECKUE MECTa TOUEK

3. Merox KOHCTPYKTUBHBIX MHOeCTB (Meron I'MT, MeTo/ nepeceueHuit) Npy pelieHuy 3a1a4
Ha IOCTPOEHHE.

4. [IpuMeHeHUe CBOMCTB IBUIKEHUI K PELLICHUIO 33/1a4 Ha TIOCTPOCHHE.

5. [lpumeHeHre CBOWCTB TOMOTETHH U MOJO00US K PEIICHHIO 3a/1a4 Ha TIOCTPOCHUE.

6. AsreOpanyecKuii METO pellieHNs 3a/1a4 Ha MTOCTPOCHHE.

7. IlpumeHeHne CBOWCTB MHBEPCHHU K PEIIEHUIO 3a7jad Ha IIOCTPOCHHE.

8. Kputepuii pazpemmmocTs 3a1a4 Ha TOCTPOEHUE UPKYJIEM U TUHEHKON.

9. 3amauu Ha MOCTPOEHMUSL, HEpa3pEeIIUMbIe LIUPKYJIEM U JIMHEHKOIA.

Mertoap! nzobpaxkenus. [IpoekTuBHas reomerpusl.

1. [MapannenbHOE MPOSKTUPOBAHUE U €ro CBOKCTBA. IIoHATHE O IIEHTPaIbHOM MPOEKTUPOBAHHH.

2. 3o6paxeHne MIOCKUX GUTYp MPHU MapaJUIeIbHOM MPOESKTHPOBAHUH.

3. N300pakeHne MHOTOTPAaHHUKOB MPH MapaljiebHOM npoekTiupoBanun. Teopema [MonbkelllBapiia.

4. N300pakeHue KPpyTIIBIX TeJ MPHU MapaJUIeIbHOM IPOSKTUPOBAHNY.

5. AKCOHOMETpHSI U €€ CBOWCTBA.

6. ITonHble 1 HENOJIHbIE H300PAKEHNUS.

7. PemieHrie NO3MIIMOHHBIX 33124 Ha TIOJHBIX H300paKeHUSIX.

8. Ilonstue o merone Monxa.

9. IlpoeKTHBHAs IIOCKOCTh, MOJIENIU MPOEKTHUBHBIX INIOCKOCTEH.

10. KoopanHaTsl TOUEK Ha MPSIMON U TIOCKOCTH, YCJIOBHE KOJUIMHEAPHOCTH TPEX TOUEK. Y paBHEHUE MPSMOM.
11. IIpunuun apoiicrBenHocTr. Teopema Jlesapra, oOpaTHas Teopema.

12. CnoxHOE OTHOIIEHUE YETHIPEX TOUEK MPSIMOM M YETHIPEX MPSMBIX MyUKa.

13. TapmoHuueckue 4eTBEPKH TOUYEK U NPAMBIX. |'apMOHHYECKHE CBOMCTBA MOJIHOTO YETHIPEXBEPIIMHHUKA.
14. IIpoexTuBHbIe IPeoOpa30BaHUs NPOSKTUBHON INIOCKOCTH, CBOMCTBA IIPOEKTUBHBIX IPEe0Opa30BaHU.
15. Tomonorus. IIpencraBnenre NpoOEKTUBHOTO IPe0OPa30BaHuUs B BUIE KOMIIO3UIIMH TOMOJIOTHIA.

16. IIpoeKkTUBHbIE U MEPCIIEKTUBHBIE OTOOPAKEHHS IPSIMBIX.

17. TIpoeKTHBHBIC U NIEPCIIEKTUBHBIC OTOOPAYKEHHUS ITY4KOB.

18. JIuaum BTOpOrO MopsiaKa Ha MPOEKTUBHOM MIIOCKOCTH, MTEPECeUeHHE ¢ IPSAMOii, KacaTeIbHbIE.

19. Conpsxérnocts Touek. [lomoc u mosmsipa.

20. Knnaccudukanust TMHAN BTOPOTO MOPSIKA.

21. IlpoekTuBHOE OnpezeseHue JMHUI BToporo nopsjaka. Teopema lTeiinepa.

22. CpoiicTBa IECTUBEPIIMHHNUKA, BIUCAHHOTO B OBAJILHYIO JITHHIO BTOPOro nopsaka. Teopema ITackans.
23. CpoiicTBa LIECTUBEPIINHHHUKA, OIMTMCAHHOT'O OKOJIO OBAJILHOM JIMHUU BTOPOTO nopsaka. Teopema bpuanmona.
24. T'eomeTpus Ha MPOEKTHBHOM TNIOCKOCTH C (PUKCUPOBAHHOM MPSIMOM.

OCHOBaHHSI TEOMETPUH U IIEMEHTHI reoMeTpun JIobaueBckoro

1. TlonsiTue 06 akcnoMaTHueckoM mMerojie. TpeOoBaHuUs, MPEIBSIBISEMbIC K CHCTEME aKCHOM.
HempornBopeunBocTh CHCTEMBI aKCHOM Ha NIPUMepe aKkCHOMaTuKu Bews.

. [lonmHOTa ¥ HE3aBUCUMOCTH CUCTEMBI aKCHOM Ha IPHUMEpE aKCUOMaTHKU Beits.

. Cucrema akcuom ['unb0epra u ClieACTBUS U3 aKCHOM.

. IlocTpoeHue eBKINA0BOI FTEOMETPUH HA OCHOBE akCHoOM Belins

. Henpotuopeunsocts akcuomaTuku ['mnbbepra.

. [aTeiit mocrynar EBknnaa u akcuoma napaiienbHoctu [neitdepa.

. CyMMa yTII0B TPEYTOJIBHUKOB U MATHIN nocTynatr EBknuaa.

. IlepBas u BTopas teopemsl Jlexanapa.

. [IpennoskeHnst, 5KBUBAICHTHBIE AKCHOME NApAJIIEIEHOCTH (CYLIECTBOBAHHIE TPEYTOJIbHUKA,
CyMMa yIJI0B KOTOPOT'O PaBHA JIBYM IPSMBIM; CYIIECTBOBAaHHE YETHIPEXYTOJIbHUKA, CyMMa YIJIOB
KOTOPOT'O paBHA YEThIPEM NPSMBIM; CYIIECTBOBAaHHE IIOAOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB,;
KOJIMHEAPHOCTh TPEX TOUEK, pABHOYAJIEHHBIX OT MPSAMOM; BO3MOKHOCTh OIIMCATh OKPY>KHOCTh
BOKPYT JII000TO TPEYTroJIbHUKA; IIepecedeHre JTI000ro MepueHuKyIsipa K CTOPOHE OCTPOro YIia co
BTOpOY CTOPOHOIA).

10. Akcuoma napasuienbHocTH JIo6aueBckoro. Cymma yriioB TPEyroJIbHUKA U YEThIPEXyTOJIbHUKA
Ha riockocTH JlobaueBckoro. [Ipu3Haku paBeHCTBA TPEYTONBHUKOB Ha MI0cKocTH JIoGaueBCcKoro.
11. ITapamensHsble npsimble 1o JlobaueBckomy. IIpusHak napamnensHocT. CyniecTBOBaHNE
napajieNIbHbIX NpAMBIX 110 JIoGaueBckoMy. YTou napanieabHOCTH U ero cBoiicTBa. DyHKuus
JloGaueBckoro.

12. CpoiicTBa 4eThIPEXYTrOJbHUKOB Ha II0CKOCTH JIo6aueBcKkoro.

O 003N U B~ Wi




13. CpoiicTBa napauienbHbIX OpsAMBIX Ha 1m1ockocTd JlobaueBckoro. Pacxopsiuecs npsmple Ha
riockocT JIoGaueBCcKOTo: MpHU3HAK U CBOMCTBA.

14. OKpy»KHOCTb, 3KBHIMCTAHTA ¥ OPUIMKII HA TUIOCKOCTH JIOOa4eBCKOTO U MX CBOMCTBA.

15. UnTepnperanus miockoct JlobaueBckoro (Moaens Kemnu-KieliHa Ha eBKIIMI0BON
IJIOCKOCTH, MoJieNb [lyaHkape Ha moJrymiiocKocTH U ip.). HenpoTuBopeunBOCTb IIIaHUMETPUH
JloGaueBckoro. HezaBucumocTs akcuombl napasuiesnbHocTy [lnetidepa oT ocTanbHBIX aKCHOM
T'une6epra.

16. IToHsTHS IMHBL OTpE3Ka, IUIOMA i MHOTOYTOJIbHUKA U 00beMa MHOTOIPaHHHUKA.

17. O630p akCHOMAaTHK INITAHUMETPUH U CTEPEOMETPHH, IPEACTABICHHBIX B IIKOJIbHBIX
y4eOHHKaX.

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPeICTB

6. YYHEBHO-METOIMYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE TUCIUIIJIMHBI (MO JIsI)

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTODBI, COCTABUTEIH 3arnaBue W3naTenbcTBO, roj
JI1.1 | Ky3zosnes B. I Kypc reomerpuu: 31eMeHTsI Tononoruy, nuddepeHnmaibHas Mocksa: ®uzmatinut, 2012
reoMeTpus, OCHOBaHHS FeOMETpHHU: yueOHoe mocobue

JI1.2 | bynak b. A., I'eomerpus: yriryOneHHbIH Kype ¢ peIIeHUSMH U YKa3aHUSIMHU: Mockga: JlabopaTopus 3HaHUH,

3onorapesa H. 1., y4eOHO-METOJYeCcKOe mocodue 2018

®denoroB M. B.,

®enotos M. B.
JI1.3 | bapcykosa JI. B. ['eomeTpus: mpakTHKYM Mumnck: PUIIO, 2020

6.3.1 JIneH3noHHOE ¥ CBOOOAHO pacpoCcTpaHsieMoe MPOrpaMMHOe o0ecredeHne, B TOM YN CJIe 0TeYeCTBEHHOT 0
NMPOU3BOICTBA

JIist 0OCBOCHUSI AUCIUTUTHHBI HEOOXOIUM KOMIIBIOTEP € TpadUuecKoil ONepanuoHHOW CUCTEMOM, O(QUCHBIM MAKETOM MPUI0KEHHH,
HUHTEpHET-Opay3epoM, nporpammoit s urerns PDF-(daiinos, mporpamMmMoii asisi mpocMoTpa H300pakeHuid U Bueo(daitio u
OPOrpaMMOi Uit pabOTHI C aPXHUBAMH.

6.3.2 Ilepeyenb npogeccHOHATBHBIX 623 JAHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anekrponHasi 6ubnuorevHas cuctema : 6a3a JaHHBIX COIACPIKUT CBEIACHHUS 00 OTEYECTBEHHBIX KHUIAX M
TePUOINYECKHUX M3IAHUAX 110 HayKe, TEXHOJIOTUH, MeTUITMHE 1 0Opa3oBanmio. Anpec: http://elibrary.ru. Pexxum nocryma:
MHnuBuayansHbI HEOrPaHUYEHHBIA JOCTYII.

2. DneKTpOoHHO-OMOIMOTeYHAast cucTeMa « Y HuBepcuTeTcKas Oubianoreka onnaiiny. Anpec: https://biblioclub.ru. Pexxum nocryna:
MNunuBuayansHBIN HEOTpaHUYEHHBIA JOCTYII.

3. DnekTpoHHO-0MOIMOTeYHas cucreMa usnarenberBa «JIAHDy. Anpec: e.lanbook.com. Pexxum nocryna: MHanBUAYyaIbHBIN
HEOTPAHWYCHHBIN TOCTYII.

4. O6pasosarenbHast iathopma «tOpaiit». Aapec: https://urait.ru. Pexxum nocryna: HauBHU Iy anbHBIH HEOTPAHUYEHHBIN JIOCTYII.
5. NUC Axrunnaruar: cucreMa oOHapy>keHHs 3auMcTBOBaHUM. Anpec: https://krasspu.antiplagiat.ru. Pexxum nocryma:
MupyBuayalbHblii HEOTPAaHUYEHHBIH JOCTYIL.

7. MTO (o0opyaoBaHue H TeXHHYECKHE CPeICTBA 00yYeHHs)

Hepef{eHL y‘Ie6HBIX ayI[PITOpI/Iﬁ u HOMCHICHI/Iﬁ 3aKpCILIACTCA €XKETOAHbIM IIPUKA30M «0 3aKpCIJICHUN ayHI/ITopI/Iﬁ u HOMeIJ_IeHI/Iﬁ B

8. METOAUYECKHUE YKA3AHUA UIAA OBYYAIOIIUXCS IO OCBOEHUIO JTUCITUIIJIMHBI (MO LY JISI)

CoopmynnpyeM OCHOBHBIE PEKOMEHIALNH TI0 KXKIOMY pa3Aely AUCIUIUTHHBL:

Pazmen Ne 1. Ananutudeckasi reOMETpHs Ha TUIOCKOCTH U B TIPOCTPAHCTBE

YToOBI yCIIeNIHO OCBOUTH MaTepuall JAaHHOTO pa3jela CTyIeHTaM HeoOX0IuMO:

* OBJIAJECTh TEXHOJIOTHEH HCIIOJIb30BaHHSI BEKTOPHOTO ¥ KOOPAMHATHOTO METOJIOB PEIICHNUS 3a1a4 Ha IOCTPOSHUE U

HCCIIeIOBaHUE MPSMBIX U JIMHUN BTOPOTO MOPS/AKA Ha IUIOCKOCTH, PELICHUS] METPUYECKUX 3aJ1ay 110 TeMe JIMHUU I1EPBOT0 U BTOPOTO
ropsiaKa.

* OBJIQIETh TEXHOJIOTHUEH UCIIOJIb30BaHUsI BEKTOPHOTO U KOOPJMHATHOTO METO/I0B PELICHUs 3a1a4 Ha IOCTPOSHUE U

HCCIIEIOBaHUE TPSIMBIX U IOBEPXHOCTEH I1EPBOT0 U BTOPOTO MOPS/IKA B IIPOCTPAHCTBE, PEIICHHsI METPHUECKHUX 33/1a4 B
HPOCTPAHCTBE.

B urtore n3y4yeHust JaHHOTO pa3Aena CTYIEHTHI JOJKHBL:

* BJIaZIeTh METOJIaMHU aHAJTUTHYECKOM T€OMETPHH NPH PEIICHNH IUNIAHUMETPUYECKHX 33124 U CTEPEOMETPUUECKUX 3a/1ad.

Paznen Ne 2. TIpeoOpa3oBaHusl IIIOCKOCTH U TPOCTPAHCTBA.
B nanHOM pazzene cTyJEeHTbI JOKHbI YyCBOUTH IOHATHUSI OTOOPa’KEHUSI MHOXKECTBA B MHOXKECTBO, & TAKXKE 0TOOpaKeHUE MHOXKECTBA
HAa MHOXKECTBO, YMETh OTIMYATh UX APYT OT Apyra. 3HaTh onpejeieHus: 1) mpeoOpa3oBaHus MHOXKECTBA; 2) 0OpaTHOE




npeobpa3oBaHue» 3) KOMIIO3ULMA peoOpazoBaHuil. JI0IKHBI XOPOLIO 3HATH OINpEesIeHNe IBUKEHUS, BUBI IBUKEHUH, CBOHCTBA
JBIDKCHUI; YMETh NPECTaBIATh BCIKOE ABIKEHHE B BU/IE KOMITO3HLIMH He 00Jiee TPeX OCEBBIX CHMMETPHH, yMETh pa3inyarh
JIBUKEHHSI IEPBOTO U BTOPOTO PoJIoB. B Xoze pelenns 3a1a4 CTYAEHTBI 10JKHBI OCBOUTH OCHOBHBIE IIOCTPOCHUS, CBA3aHHbIC C
JBIDKCHUSIMHU, IPHOOPECTH HABBIKK IIOCTPOCHUSI 00pa30B ¥ MPooOPa30B JaHHEIX TOUYEK U (GUTYp MPH TOM WM UHOM ABMKEHHHU,
YMETb HAXOJHUTh Iapbl COOTBETCTBEHHBIX TOUYEK Ha COOTBETCTBYIOUIMX (PUIypax. BaXKHO, YTOOBI IIPU PEILICHUH 33/1a4 CTY/ICHTBI
MOTJIM YETKO MEePEUUCIIATh T€ CBOMCTBA ABHXEHUH, KOTOPbIE UMH OBUIM MCIIOJIb30BAHBI IIPH PELIEHUH. CTYACHT JOJDKEH YMETh
3aJaTh BCSAKOE JBIKCHHUE aHAJTUTUYECKH.

CTyIeHTBI JOJDKHBI 3HATH ONpeeIeHIe MOI00 s, CBOWCTBA, aHATMTHYECKOE 3a/IaHKe. 3HATh, YTO BCAKOE MTOI00KE eCTh MO0
JBIDKCHHUE, TM00 TOMOTETHSI, TMOO KOMITO3MLIMSI TOMOTETHH H JABIKCHHS. 3HATH ONMpPEIeICHIE TOMOTETHH, CBOHCTBA, YMETh CTPOUTh
COOTBETCTBEHHBIC DJICMCHTBI IIPH PA3IMYHBIX 338JaHHUSX TOMOTETHH, 3HATh, YTO OCHOBHBIM IMOHSITHEM F€OMETPHH MTOI00HS SBISIFOTCS
MOHATHE TOJOOHBIX QUTYP.

3HaTh onpexaesenue ahphUHHOTO Mpeodpa3oBaHsl, CBOWCTBA, YMETh 3a]aBaTh appuHHOE MpeoOpazoBaHue aHATUTHYCCKH. 3a/1aB
apduHHOE IPEoOpa3oBaHe TPEMs MapaMH COOTBETCTBEHHBIX TOYEK, YMETh CTPOUTH COOTBETCTBEHHBIC JJIEMEHTHI. 3HATD MOHSATHE
POZCTBA, YMETh CTPOUTH COOTBETCTBYIOLIHNE (PUTYPBI B POACTBE. YMETh CTPOUTD HILTHIIC MO €r0 COMPSHKESHHBIM THAMETPaM, a TAKKe
Gburypy, poCTBEHHYIO OKPY)KHOCTH. YMETh CTPOUTH CEYCHUE PU3MBI TUNIOCKOCTHIO, UCIONIB3YsI POJCTBO. YMETh OTJIMYATh TOTHBIN
YepTeX OT HEMOJIHOT0, 3HATh JOCTATOYHbBII MPU3HAK MOJHOTHI YePTEXkKa, YMETh PElIaTh O3UIMOHHBIC 331a4U HA MTOJTHOM YEPTEKeE.
CTyeHTBI JOJDKHBI 3HATh OIPEICICHUE METPHICCKH ONPEICICHHOIO YePTeXka, yMETh PEIIaTh 3a1a4l METPHICCKOTO Xapakrepa, Ha
METPHYECKH OIPEICTICHHOM YEPTEHKE.

PexomeHanuu 1no BBIMOIHEHUIO CIIEAYIOIMINX KOHTPOJIbHBIX MEPOIIPUATHH MOYJIs, CBSA3aHHBIX C UCIIOIb30BaHUEM
MH()OPMAIIOHHBIX TEXHOJIOTHIL:

1) Pewenue 3a1a4 Ha npuMeHeHHe ABWKEeHUH B cpee JKuBast MaTemaTuka. JJ1sl BHIIOJIHEHHS 3TOTO KOHTPOJIBHOTO MEPOIIPUSATHS
HE00X0/IMMO XOPOIIO 3HaTh BO3MOXKHOCTY JKHBOM MaTeMaTHKH M0 NOCTPOCHUIO 00pa3oB (HUryp MoJ JeHCTBUEM COOTBETCTBYIOIINX
JIBYDKEHHH TUIOCKOCTH, YMETh CO3/1aBaTh COOCTBEHHBIE JIBI)KEHUS, PELIaTh 33/1a41 Ha IPUMEHEHUE TBH)KCHHM.

2) Pewienue 3a1a4 Ha npuMeHeHHe noao6uii B cpene JKupas maremaruka. /il BBINOJHEHUS 3TOTO KOHTPOJILHOT'O MEPOIIPUSATHS
HE0OXO0IUMO XOpPOIIO 3HATh BO3MOKHOCTH JKMBOM MaTeMaTHKH 10 MOCTPOCHUIO 00pa3oB (HUryp MoJ AeHCTBUEM TOMOTETUH U
KOMITO3UIIMY IBIDKEHUS] U TOMOTETHH, YMETh CO3/1aBaTh COOCTBEHHBIE MOAOOUS, peIaTh 3alauyl Ha IPUMEHEHHE OTOOHH.

Paznen No 3. MeTo/p1 H300pakeHHA. TPOESKTUBHAS T€OMETPHS

Pa3zen mocBAIIEH H3yYeHHIO IPOSKTHBHBIX CBOMCTB (HTYD, T.€. T€X, YTO HE H3MEHSIOTCA IIPU JF000M IIEHTPAILHOM
[IPOEKTUPOBAHUY, PACCMATPHUBAIOTCS PELLIEHUS 3a1a4 Ha IIOCTPOCHUE OJHOM JIMHEHKOU, IPUIIOKEHUSI KOHCTPYKTHBHBIX TEOPEM
IIPOEKTUBHOM I'€OMETPUU K PELICHUIO 3a/1a4 3J1€MEHTAPHO! T'eOMETPUU.

Bo Bcex TeMax akTHBHO HCHOJbB3YIOTCS Takue cucTeMbl JuHamudeckoit reomerpun (CAIY) kak «Kusas reomerpus» u «Kubas
MaTeMaTuKa» (PyCCKOsA3bIYHbIE BEpCUU aMepUKaHCKoi nmporpaMmHoil cpenbl «The Geometer’s Sketchpad). ITpuuem CAT
TPUMEHSIOTCS He TOIBKO I 00ydIeHNs TeOMeTpUH 1 (OpMUPOBAHUS y OyAyIIero yuuTes MaTeMaTHKa OOMIeKyIbTYPHBIX U
npodeccnoHaNbHBIX KOMIIETEHIINH, HO M HCTIONB3YIOTCSA KaK CPECTBO, MO3BOJISIONIEE CTYyJEHTY B OyaymeM (hopMHPOBaTh y
IIKOJTbHUKOB MEHTATHTET MaTeMaTHKa-dKCIIepIMEHTaTOpa ¥ MaTeMaTHKa-HCCIeJ0BaTeNs.

Paznen Ne 4. OcHoBaHUS reoMeTpHH

OnHUM U3 OCHOBHBIX MOHATHH pa3zielna sSBIIeTCs aKCHOMAaTHIECKUH METOA ITOCTpoeHust Teopur. Heo6xoaumo 4€TKo ysICHUTE, 4TO B
TEOPHH, KOTOPYIO MPEAINOJIAraeTcs HOCTPOUTh Ha OCHOBE aKCHOMAaTHYECKOTO METO/1a, IOJDKHBI ObITh YETKO MEPEYHCIIEHBl OCHOBHBIE
(ueonpenensemble) noHATH. Hukakux onpeneneHuii UM 1aBaTh HE HY’KHO. A BOT BCE OCTAJIbHBIE MTOHATHUS (IIPOU3BOJHBIE) JOJKHBI
ObITh 00513aTENILHO OIPEEIICHbl Yepe3 OCHOBHBIC MOHATHS WU NOHATHUS paHee onpenenéHuble. HUKakux MOHATHI TpeThero Buia
OBITh HE JIOJDKHO.

OCHOBHOE CO/Iep)KaHHEe TEOPUH COCTABIISIOT YTBEPKICHHS O CBOMCTBAaX MOHATHH. X Toxe pa3duBatoT Ha nBa Buna. K nepsomy
BHUJLy OTHOCST T€ YTBEPKACHHS O CBOWCTBA MOHATHH, KOTOPBIE IPUHUMAIOTCS 0e3 moka3arenbcTBa. X HaszpiBaroT akcuomamu. Bee
OCTaJIbHBIC YTBEPKACHHUS JOIDKHEI OBITH 00513aTEIbHO JOKa3aHbl HA OCHOBAHMH aKCHOM M (WJIN) paHee TOKAa3aHHBIX YTBEPKICHUH.
X Ha3bIBaIOT TEOpEMaMH, JISMMAMH WM IPEIUIOKEHUSIMU.

OCHOBHBIMH TPEOOBaHUAMU, KOTOPbIE IPEIBABIAIOTCSA K CUCTEMaM aKCHOM, Ha 0a3e KOTOPBIX CTPOUTCS Ta WU UHAs TEOPHs,
SBJISIOTCS HEIIPOTUBOPEUHUBOCTD, HE3aBUCUMOCTh U NMOJIHOTA. Haso XOpoIIo yCBOUTh HE TOJNBKO OIPEAEIEHHUE KaXI0r0 U3 3TUX
TpeOOBaHUIA, HO U 3HAaTh KPUTEPUU, UCIIOJb3YsI KOTOPbIE MOXKHO BBIACHUTD, YJOBJIETBOPSET JIU Ta WU UHAS CUCTEMA aKCHOM 3TUM
TpeOOBAHUSIM.

YroOsl pa3obparbcsl B 3TOM BaKHOM BOIIPOCE, HEOOXOAMMO aKTyaJIM3UPOBaTh MOHATHE MOJIENHN (WIIX UHTEPIIPETALIMN) CUCTEMBI
akcuoM. ['oBopsT, 4T0 Ha 0a3e HEKOTOPOil N3BECTHOI TEOPHH TIOCTPOCHA MOJIENb CHCTEMBI aKCHOM, €CJIH B 3TOHM TEOPHHU YIallOCh
HPUIATh KOHKPETHBIH CMBICI OCHOBHBIM ITOHATHSM, O KOTOPBIX HAET peub B aKCHOMaX, B PE3yJIbTaTe Yero BCe aKCHOMBI
HCCIIEAyEeMON CHCTEMBI OKa3aJIHCh BEIIIOTHEHHBIMHU.

O0s3aTenbHBIM TPEeOOBaHHEM K JTI000H CHCTEME aKCHOM SBJISETCS €€ HeNPOTUBOPEUYNBOCTD, KOTOPAsi 03HAYALT, YTO U3 ITOH CHCTEMBI
AKCHOM HeJIb3sl BBIBECTH J[BA IPOTUBOPEYAIUX APYT APYTy yTBEepKAeHus. KpurepreM HEpOTHUBOPEYHBOCTH CUCTEMbI aKCHOM
SBJISIETCSl HAJIMYKME y 3TOW CUCTEMbI MOJIEIH, TOCTPOCHHOM Ha 0a3e 1100 HEeMPOTUBOPEUUBOM TEOPUH, JINOO TEOpUH,
HENPOTHBOPEUYNBOCTh KOTOPOH MOATBEPXKIEHA JITUTEIbHON MPAKTUKOM.




Crnenyrouum TpedoBaHHEM, KOTOPOE He SBIISETCS 0053aTeIbHBIM, 3TO TpeOOBaHUE HE3aBUCUMOCTH CUCTEMbI aKCHOM. JTO
€CTECTBEHHOE TPEOOBaHHE BO3HUKAECT U3 OTPEOHOCTH MHHUMH3UPOBATH CIUCOK akCMOM. CHCTEMY aKCHOM Ha3bIBACTCS
HE3aBUCHUMOM, €CJIM HU OJIHY U3 aKCHOM 3TOW CHCTEMBI HEJIb3sl BRIBECTH U3 OCTAIBHBIX aKCHOM Kak TeopeMy. MOKHO J0Ka3aTh, 4TO
cUcTeMa akCMOM HE3aBHCUMAa, €CITH ISl JIF00O0H €€ akCHOMBI HOBasi CUCTEMa, MOJIyYCHHAs 3aMEHOMW B IAaHHOM CHCTEME 3TOW aKCHOMBI
Ha e€ JIOTUYecKoe OTPUIlaHue, OyAeT HENPOTUBOPEYUBON. DTO M €CTh KPUTEPUIl HE3aBUCUMOCTH CUCTEMBI akcuoMm. U3
METOJMYECKUX COOOPaKEHHIA CUCTEMA aKCHOM B OOJIBITUHCTBE IIKOJIBHBIX YUSOHUKOB ITO TEOMETPHUH HE SIBISICTCS HE3aBUCUMOTA.

ITocnenaum TpeboBaHHEM, KOTOPOE B OOJIBIIMHCTBE COBPEMEHHBIX MaTEMAaTHUECKUX TEOpUil (HarmpuMep, B TEOPUH IPYIIIL, B
KOHEYHBIX T€OMETPHSX) HE BBIMOJIHAETCS, 3TO TpeOOBaHHE TIOJHOTHI CUCTEMBI akcoM. CHCTeMa aKCHOM Ha3bIBaeTCs MOJHOM, eCliu K
Hel Henb3s 100aBUTh HU OJHOTO yTBEP)KIACHUS, IPETECHAYIOETO Ha POJIb HOBOH aKCHOMBI, KOTOPOE HEJb3s BRIBECTH KaK TEOPEMY
U3 9THX aKCHOM, H KOTOPOE BMECTE C JaHHBIMU aKCHOMaMHU 00pa3yeT HeMPOTHBOPEUUBYIO cUcTeMy. KpuTeprem MOJTHOTH CHCTEMBI
AKCHOM SIBJISIETCS] H30MOP(H3M BCceX ee MOAeneil.

N3yuyenne mompITOK aKCHOMaTHIECKOTO TIOCTPOEHUS TE€OMETPHH, IpennpuHaToro Esxnmaom B ero 13 xuurax «Hagamay,
PEKOMEHAYETCsI IPOBECTH TI0 CIIEAYIONIeH cxeMe: ChopMyIUpOBaTh HEKOTOPHIE ONPENENICHNUS, C KOTOPBIX HAUYMHAETCSI IEPBast ero
KHHUTa, TIEPEYUCITUTD OCTYJIAThl U HEKOTOPbIE aKCHOMBI, I0Ka3aTh TEOPEMY O PABEHCTBE YIJIOB IIPU OCHOBAHUH PaBHOOEAPEHHOTO
TPEYToJIbHUKA, TIO3HAKOMUTHCS € MPOOIIEMOH MATOro MOCTYJIaTa.

PaccmarpuBasi 000CHOBaHUE €BKIMI0BOM reoMeTpuu 1o JI.I'uis0epty, chopMyIupoBaTh akCHOMBI IEPBOM TPYIIIBI COSAUHEHUS,
000CHOBATh HEMPOTHBOPEYMBOCTH ATOM IPYIITBI AKCHOM, ITOCTPOUB €€ TUCKPETHYI0 MoJeb. OOpaTuTh 0c000¢ BHUMaHHE Ha TE €ro
YTBEPIKACHUSI, KOTOPHIC HMEIOT QaHAJIOTW B IIKOJIBHOM Kypce TeOMeTpHH. PekoMeHayeTcs1, HarpuMmep, pa3odpaTsest ¢
JI0Ka3aTeIbCTBOM TEOPEMBI O TOM, YTO KaXKIOH INIOCKOCTH IPHHAICKHUT, 10 MEHBLICH Mepe, TPH HEKOJUTHHEapHbIe (He JIe)KaIIie Ha
OJTHOM TIPSIMOM ) TOYKH.

PaccmarpuBast Bropyto rpyiiny akcuoM nopsaka J[.I'mns0epTa, pekoMenayercst 00paTuTh 0co00e BHUMaHKUE Ha OCHOBHOE ITOHSATHE,
CBOWCTBA KOTOPOT'O OMMCHIBAIOTCS B aKCHOMax 3TOH rpymsl. [IpoaHann3upoBarh 10Ka3aTeIbCTBO «OUEBHIHBIX)» HA IEPBBI B3I
TEopeM, HarpyMep TEOPEMBI O TOM, YTO HUKaKas IIpsiMasi He MOXKET Iepeceydb BCE CTOPOHBI TPEYTOJIbHUKA B UX BHYTPEHHHUX TOYKAX.

3aBepIuaeTcs NOCTPOCHUE CUCTEMBI aKCHOM a0COJIFOTHON IeOMEeTPUH IPYIIOH aKCHOM KOHTPYIHTHOCTH (5 aKCHOM) U TPYHIION
AKCHOM HenpepbIBHOCTH (2 akcroMbl). C IOMOIIbIO aKCHOM 3TUX IPYIN YAAETCS HE TOJIBKO ONPENENIUTh U3MEPEHHUE UIMH OTPE3KOB
¥ IO e MHOTOYTOJIbHUKOB, HO | I0Ka3aTh TEOpeMbI (HalpuMep, IepBasi U BTopas TeopeMsl JIexxanapa), cBS3aHHBIE C
U3MEpEeHHEM CyMMBI BHYTPEHHHX YTJIOB TPEyrojabHUKa. OTMETHM, YTO CUCTEMA aKCHOM a0COIIOTHON TeOMETPUH HE SIBIISETCS
MOJIHOM, B akcromatuke [ misbepTra oHa cocTouT u3 19 akcuom

JlanpHelilnee pa3BUTHE TEOPUU BO MHOTOM 3aBUCHT OT TOTO, KAKYIO JIOTIOJIHUTEIbHYIO aKCHOMY B Ka4€CTBE JIBA/ILIATON MBI JOOaBUM
K CHCTeMe akCMOM a0COJIOTHOM reomerpuu. Eciu aToii akcromon OyieT akcuoMa mnapasuiensHoctu [Ineiidepa (uepe3 ToUky, He
TIEKAITYI0 Ha PSIMOH, B ITIOCKOCTH, ONPE/ISIIIEMOM ATOM TOYKOHN M MPSIMOM, MOXHO ITPOBECTH HE 0OJIee OTHOM MPsMOi, He
TepeceKarolield JAHHYIO IPSMYI0), TO MBI TIOJTYYHUM XOPOIIO 3HAKOMYIO HaM IO IKOJIBHOMY KypPCY T€OMETPUU CBKIHIOBY
TeOMETPHIO.

Ecinu xe B kauecTBe 1BaAllaTON aKCHOMBI MbI J0OaBUM K aOCOJIIOTHOH reomeTpun akcuomy JloGaueBcKoro (CymecTBYIOT IpsiMast 1
TOYKa, el He IPUHAUISKAILAs], YTO Yepe3 9TY TOUKY IPOXOIUT HE MEHEE IBYX MPSAMBIX, HE IEPECEKAIOIINX JaHHYIO IPSIMYI0 U
JIe)KAIIUX C HEH B OTHOW TNIOCKOCTH), TO MBI TIOJy4uM reoMeTpuio JlobaueBckoro. [Ipu uzyuenuu paszena « DIeMEHTbI T€OMETPHU
Jlo6aueBCKOTro» peKOMeHAyeTCst 0c000e BHIMAaHNHE 0OpaTHTh HA ONpeaeleHIe NapajIebHBIX U PACXOASIIUXCS
(cBepxmapaiienbHbIX) NPSIMbIX, UX cBoiicTBa. Takoe pasHOOOpa3ue BO B3aMMHOM PACHOJIOKEHUH MPSAMBIX IPUBOAUT K TPEX ITydKaM
MPSIMBIX: IY4OK IePECEKaIOINXCs NPSMBIX, MyHYOK NapaJulebHbIX IPSAMBIX U IIy4OK CBEpXIapaJulebHbIX NPsMbIX. PaccmarpuBas
TPAEKTOPHUIO TOUYKU OTHOCHUTEIBHO MIEPBOTO ITyYKa, Mbl OJIYYHM 3HAKOMYIO HaM OKPY>KHOCTb, OTHOCUTEJILHO BTOPOT'O ITy4YKa —
OPHIIMKJI, OTHOCUTENILHO TPETHET0 IIy4Ka — SKBUAUCTAHTY (JIMHHUIO PABHBIX PACCTOSIHUI).

3aBepiuaercs pases 0030pOM aKCHOMATHK INIAHUMETPUH U CTEPEOMETPHH B IIKOJIBHBIX Y4eOHHKAX, aKCHOMaTHYECKUM TTIOAX0I0M K
OIIPEAENIEHHIO TIOHATHS AJMHBI OTPe3Ka, IUIOIAAN MHOTOYTOJIbHUKA U 00bEMa MHOTOrpaHHNKa. OTMETHM, 4TO B MoAyIe Oyaer
paccMoTpeH Oosiee KOPOTKHit yTh 000CHOBaHUsI €BKJIMIOBOI reOMETpHH, IpeiokeHHbIH ['epmanom Betinem. B ocHoBY 3TOT0O
noaxoxaa OyJeT MOJI0XkKeH BEKTOP U ONepaliy HaJl BEKTOpaMH, a TeOMETPHUECKasi 4acTh CUCTEMbI aKkCHOM Beiins OyneT cocTosTh
BCET0 U3 JBYX aKCHOM: aKCHOMBI OTKJIAJIbIBAHUS BEKTOPA U aKCHOMBI TPEYTOJIbHUKA.




