MUHHMCTEPCTBO ITPOCBELLEHNS POCCUNCKOU ®EJIEPALIVNA

(enepanbHoe rocynapcreeHHoe 00IKeTHOE 00pa3oBaTe/bHOE yUpeKIeHHue BbICIIero 00pa3oBaHusA
«KpacHosipckuii rocy1apcTBeHHbIH MeJaroruyecKuii yYHuBepcuTeT
uMm. B.II. ActapbeBa»

(KT'ITY um. B.II. Acradnena)

IHPEAMETHASA YACTD
I'eomeTpus
paboyas mporpaMma JUCIUTIIAHBI

3akperuieHa 3a kadeapoit D10 MaTteMaTHKH M MEeTOAMKH 00y4YeHUs] MAaTeMaTHKe

Keanmuduxanus Bakanasp

44.03.01 Maremaruxa (3, 2023).plx
Hanpasnenne noarorosku 44.03.01 Ilemarornueckoe oopazoBaHue

Dopma 00ydeHUs 3a04Hast

OO01u1ast Tpy1I0€MKOCTb 11 3ET

Yacos 110 yue6HOMY ILIaHY 396 Buasl KOHTpOJIL B ceMecTpax:
B TOM YHCIIE: 9K3aMeHBbI 4, 2
ayITOPHBIE 3AHATHSA 46 3a4eThl 3
caMocTosiTebHas paboTa 328

KOHTaKTHas paboTa BO BpeMs
npomexytouHoi arrecraiuu (MKP)

0,8100001

4acoB Ha KOHTPOJIb 21,19

Pacrlpezleneﬂue YaCoB JUCUMIIJINHBI IO ceMeCcTpaM

Cewmectp
(<Kypc>.<Cemectp Ha| 1 (1.1) 2(1.2) 32.0) 4(2.2)

Kypee>) Hroro

Henens 12 4/6 17 3/6 16 4/6 17 1/6

Bun zansaruit vII PIT vII PIT v PIT yII PIT vII PIT

Jlexruu 4 4 6 6 4 4 4 4 18 18
[IpakTuueckue 8 8 6 6 6 6 8 8 28 28
KonrakrtHas pabora 0,33 10,33 0,33 10,33 ]0,66 0,66
(mpomexxyToUHast
aTTecTallysl) SK3aMeHbI
KonraktHas pabora 0,15 0,15 0,15 0,15
(mpomexxyToUHast
aTTecTallysl) 3a4eThl
Uroro ayn. 12 |12 |12 12 10 10 12 12 46 46
KonrakrtHas pabora 12 |12 (12,33 |12,33 |10,15 |10,15 |12,33 |12,33 |46,81 |46,81
Cam. pabota 132 |132 (87 87 89,18 (89,18 (19,82 (19,82 (328 328
Yacel Ha KOHTPOJIb 8,67 8,67 8,67 8,67 3,85 385 21,19 Kl‘ﬁ\/l EHT rlOﬂrlMCAH
Uroro 144 144 (108 108 108 108 36 3p 396 ANBYBPOHHOWM MOANMUCHLIO

Ceptucukat: 4CDID374E2F69F6DB7FF82363E44AD3B
Bnapeneu: XonuHa Mapusi BanepbeBHa
[evicteuteneHn: ¢ 14.04.2023 po 07.07.2024




ITporpammy cocTaBui(u):
onn, Ilpogeccop, Maiiep Banepuii Pobepmoguu

knH, [Joyenm, Aéwuna Examepuna Anopeesha

Pabouas nporpaMma AUCIHIUINHEL

I'eomerpust

paspaborana B coorBercTBUU ¢ PI'OC BO:!

DenepanbHbIA TOCYAapCTBEHHBIH 00pa30BaTENbHBII CTAHIAPT BEICIIET0 00pa30BaHMs - OaKanaBpHaT IO HANPABICHHUIO TOATOTOBKU
44.03.01 Ilenaroruueckoe obpaszoBanue (npuxa3 Muno6paayku Poccuu ot 22.02.2018 r. Ne 121)

COCTaBJICHA HA OCHOBAHHUH y‘{€6HOI‘O I1aHa:

Hanpagsnenue noarorosku 44.03.01 INenarornueckoe oOpa3oBaHue
Hanpasnennocts (npoduip) o6pazoBarenbHON TpOrpaMmbl
Maremaruka

Brimyckaromas xadenpa:

MaTEeMaTHKH 1 METOIUKH O0y4eHHsI MaTeMaTHKe

Pabouas nporpamMma ogo6peHa Ha 3aceJaHuu Kadeapsl

D10 MaTtemMaTUKH 1 MeTOAUKH 00y4eHUs] MATeMaTHKe

IIpoTokou ot 03.05.2023 . Ne 9

3aB. kadenpoii [llamkuna Mapus bopucosna

[Ipencenarens HMCC(C) Aémmna Exarepuna AnapeeBHa
17.05.2023 r. Ne 8



1. LIEJIM OCBOEHMSA AUCLIUIIINHBI (MOY.JIST)

OCBOCHHE TEOPETUYECKUX TOJIOKEHUI ¥ MaTEMaTHYECKOTO aIrapaTa pa3/ieJioB FeOMETPUH, UMEIOIINX IIPUIIOKEHHS K TOHUMAaeMOMY B
LIMPOKOM CMBICIIE IIKOJIBHOMY KypCy F€OMETPHH.

2. MECTO JJUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJIBHOM MPOT'PAMMBI

Huxn (pasgen) OIL:

[51.0/111.09.02

2.1|TpeGoBanus K npeABapUTEeIbHON NOATOTOBKE 00y4aIOLIerocsi:

2.1.1|llIxonpHBIN Kypc TEOMETPUN

2.1.2|O3HakoMuTeNbHAs OIpaKTUKa 110 npoduito Maremaruka

2.2 IncuMnauHbl (MOAYJIM) M MPAKTHKH, VIS KOTOPBIX OCBOEHHME JAHHOM AMCUMIIMHBI (MOAYJIsl) He00X0AMMO KaK

NpeALIecTBYIOMIee:

2.2.1|1IxonbHBIH NPaKTUKYM IO MAaTEMaTUYECKUM JTUCIMILTMHAM

2.2.2|OnemeHTapHas MaTeMaTUKa

2.2.3|TIpodunbHoe UccIeI0OBaHUE B MATEMATHKE

2.2 4|Tlepgarornyeckast mpakTUKa

2.2.5|duddepennyanpias reoMeTpust

3. KOMIIETEHIIMN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCITUIIJINHBI

(MOAY.JIs)

YK-1: Cnoco0eH ocyliecTBJIATh NOMCK, KpUTHYECKU aHAIN3 U CHHTe3 MHGOpPMaLuK, MPUMEHATH CUCTEMHBIH MOAX0/ I

pelieHus MOCTABJICHHBIX 3aa4

YK-1.2: [IpumensieT Jiorudeckue (popMbl U MPoLEeyPhl, CIIOCOOEH K pe(ieKCHH 10 MOBOAY COOCTBEHHOI U UY:KOM

MbICJIUTEIbHOM AeSITeJIbHOCTH

3HaTh:

VYpoBeHb | |TeopeTHYECKHE OCHOBBI IOTHYECKOTO aHATIM3a PACCYKACHUN M METObI JOTHYECKOTO 0OOCHOBAHUSI BEIBOJIOB B
I0JTHOM 00beMe (TIpaBUIIbHO BBINOJIHEHO Oonee 90% 3ananuii)

YpoBeHb 2 |TEOpPETHYECKUE OCHOBBI JIOTHYECKOTO aHAIM3a PACCYKACHUN M METObI JOTHYECKOTO 00OOCHOBAHUSI BEIBOJIOB B
JIOCTAaTOYHOM 00beMe (IIPaBUIILHO BhINOJIHEHO Oojee 80% 3anaHuid)

Yposenb 3 |TeopeTHUECKHE OCHOBBI JOTMYECKOT0 aHAJIN3a PACCYKICHUN 1 METO/IbI JIOTHYECKOI0 000OCHOBaHHS BHIBOJIOB B
HETOJIHOM 00beMe (IPaBIIILHO BBIOIHEHO Oostee 60% 3amaHuii)

YMmers:

VYpoBeHb |  |mpaBHIBHO CAMOCTOSATEIBHO IPHUMEHSATH JOTHIECKHE POPMBI M MPOLEAYPhI, OCYIIECTBISTH PEBIICKCHIO IO MOBOLY
COOCTBEHHOM U 4yKO¥ MBICIUTEIILHOM AEATEILHOCTH (TIPaBIUIIBHO BEIOIHEHO Oosee 90% 3amanmii)

VYpoBeHb 2 |IPUMEHSTH JIormdeckue GOPMBI ¥ POLEAYPHI B JOCTATOYHOM 00bEMe, OCYILECTBISTE PEGIICKCHIO TI0 TOBOLY
COOCTBEHHOI U 4yKO¥ MBICIHTEILHOM AEATEIbHOCTH JIOMYCKask HETOYHOCTHU (NIPaBHIIBHO BBITIONHEHO Ooiee 80%
3a7aHMIH )

VYpoBeHb 3 |pemiath 3a7a4u 10 33AaHHOMY aITOPUTMY, YaCTUYHO OCYIIECTBISTH PEIICKCHIO TT0 MOBOLY COOCTBEHHOM M TyKOM
MBICIIUTEIILHOM AEATEIbHOCTH (MIPaBIUILHO BHIIOTHEHO Ooee 60% 3amanHuii)

Buaaners:

VYpoBeHb |  |HaBbIKAMU MIPUMEHEHUS JIOTHYECKUX (GOPM U POLIEAYP, PePICKCUBHOI ASATENFHOCTH B TIOJTHOM 00beMe (PaBHIBHO
BBINOJIHEHO OoJiee 90% 3amaHmii)

VYpoBeHb 2 |HaBBIKAMH MPUMEHEHHUS JIOTHYESCKUX (GOPM U Mpouenyp, pedIekCHBHON SSTEIFHOCTH B JOCTATOYHOM 00beMe
(mpaBwIbHO BEIMONIHEHO Oosee 80% 3ananHuii)

VYpoBeHb 3 |HaBBIKAMU MPUMEHEHHUS JIOTHIECKUX (GopM U mpouenyp, pedaekCHBHON AEsTENFHOCTH B HETIOJHOM 00beMe

(npaBuibHO BbINOIHEHO Oonee 60% 3ananuil)

IIK-1: Cnioco0eH ocBauBaTh U HCMOJIb30BATh TEOPeTHYECKHE 3HAHUSA M MPAKTHYECKUE YMEHUS U HABBIKH B MPeIMETHOM

00J1aCTH NPH pelieHNH NPOo(ecCHOHAIBHBIX 32124

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

3HaTh:
YpoBeHb | |CTPYKTYypY, COCTAaB M AUAAKTHYECKUE €ANHMIIBI Pa3/IeNIOB TEOMETPHHU B OIHOM 00beMe (IIPaBUIIEHO BBIITOJHEHO
6onee 90% 3amanuii)
YpoBenb 2 |CTPYKTYpy, COCTaB U IUAAKTUUECKUE €AMHUIIBI Pa3/IeJIOB FeOMETPUH B IOCTATOYHOM 00beMe (IIPaBUIIbHO BBIIOJIHEHO
6onee 80% 3amanmii)
YpoBeHb 3 |CTPYKTYpY, COCTAaB M AUAAKTHYECKUE €ANHMIIBI Pa3/IeNIOB TEOMETPHHU B HETIOJIHOM 00beMe (MPaBHIIHHO BBIIIOIHEHO
6onee 60% 3amanuii)
YMmers:
YpoBenb | |IpaBHIBLHO CAMOCTOSITENBHO PELIaTh BCE TUIOBBIE 33/1a4H T€OMETPHH (IIPAaBUIIBHO BhINOJIIHEHO Oosiee 90% 3anaHmii)
VYpoBeHb 2 |peniaTh THUMOBLIE 3a1adil TEOMETPHUH JOMYyCKasi HETOYHOCTH (IPaBUIIBHO BBINOIHEHO Oosee 80% 3amanuii)
VYpoBeHs 3 |pemaTh MpocTeHIIne THIIOBEIE 3a1a4l TEOMETPHH T10 33JaHHOMY alropuTMy (IIPaBUIILHO BEINOIHEHO Ooiee 60%




| 3a/1aHNUI)

Baaners:
VYpoBenb |  |HaBbIKaAMH pelIEHUs BCEX THIIOBBIX 33a]a4 TeOMEeTpuH (IIPaBUIILHO BBINIOJIHEHO Gosee 90% 3amanuii)
VpoBeHb 2 |HaBbIKAMU PELIEHUs TUIOBBIX 3324 FeoMeTpUu (IPaBUIbHO BBIIONHEHO Ooiee 80% 3anaHuit)
VYpoBeHb 3 |HaBBIKAMH PELIEHHs NPOCTEHIINX TUIOBBIX 3a/1ad reoMeTpuH (IPaBUIILHO BHIOIHEHO Ooiee 60% 3amanuii)

IIK-1.2: YMeeT ocymiecTBJISATH 0TOOP Y4eOHOT0 COEePKAHMSA JJISl €ro Peain3alii B pa3jnyHbIX (hopmax o0yueHus B

cooTBeTcTBHM ¢ TpedoBanusmu ProcC OO

3HaTh:

VpoBens | |TeopeTnueckuit MaTepual pa3aeaoB reOMETPHH, UMEIOIINNA OTHOIICHNE K IIKOJIFHOMY KypCy T€OMETPHUH B TIOJTHOM
oObeme (TpaBUIILHO BBINIOJIHEHO Oonee 90% 3ananuit)

YpoBeHb 2 [TeopeTHUYECKHH MaTepuall pa3esioB FeOMETPHH, UMEIOIINI OTHOIIEHHE K IIKOJIBHOMY KypCy F€OMETPHH B TIOJIHOM
o0beme (IpaBIIILHO BEIMOIHEHO Oomee 80% 3ananHuii)

YpoBenb 3 [TeopeTHyecKuil MaTepuall pa3esioB FeOMETPHH, UMEIOIINI OTHOIICHHE K IIKOJIBHOMY KypCy F€OMETPHH B TIOJIHOM
o0beme (TpaBIIIBHO BEINOIHEHO Oosee 60% 3ananuii)

YMmers:

YpoBenb | |IpaBUIBLHO CAMOCTOSATENIBHO OCYIECTBISTH 0TOOP yueOHOTO COAEpIKaHMs U3 Pas/iesioB FEOMETPHUH ISl €ro
peanu3airy B pa3inyHbIX popMax o0yueHus B cooTBeTcTBUH ¢ TpeboBaHusMU OI'OC OO (npaBUIIbHO BBIITOIHEHO
6osee 90% 3amaHuii)

VYpoBeHb 2 |IPaBHIIBHO CAMOCTOSTEILHO OCYIIECTBIATE OTOOP Y4EOHOTO COllep KaHMsI M3 Pa3AeIoB IeOMETPUH AT €TO
peanu3alnuu B pa3inyHbIX popmax o0yueHus B coorBeTcTBuH ¢ TpeboBanusmMu @PI'OC OO (npaBUIIBHO BBHIIIOJIHEHO
6osee 80% 3amaHuii)

VYpoBeHb 3 |IPaBHIBHO CAMOCTOSTEIEHO OCYIIECTBIATE OTOOP Y4EOHOTO COllep KaHMsl M3 Pa3AeIoB I€OMETPHH IS €TO
peanu3alyu B pa3in4HbIX ¢popmax oOyueHus B coorBeTcTBuH ¢ TpeboBanusmMu @PI'OC OO (npaBUIIBHO BBIIIOIHEHO
6oree 60% 3amaHmii)

Baaners:

VYpoBeHs |  |HaBBIKAMH JUIAKTUYECKOTO aHAIN3a Y4EOHOTO CONEPIKAHUS Pa3/iesoB TEOMETPHH [UIS €T0 PEaTn3allii B Pa3IMIHBIX
¢dopmax o0yuenus B coorsercTBuu ¢ TpedoBanusMu GI'OC OO B noaHoM oObeMe (IPaBUIbLHO BBIOJIHEHO Ooliee
90% 3amaHuii)

VYpoBeHb 2 |HaBBIKAMH JUIAKTUYECKOTO aHAJIN3a Y4eOHOTO CONEPIKAaHUS Pa3/iesioB TEOMETPHH UL €T0 PEaTn3allii B Pa3IMIHBIX
¢dopmax oOyuenus B coorsercTBuu ¢ TpedoBanusMu GI'OC OO B noaHoM oObeMe (IPaBUILHO BBIOJIHEHO OoJiee
80% 3amanuii)

YpoBenb 3 |HaBBIKAMHU AUAAKTUYECKOTO aHAIIM3a Y4EOHOTO COJIEPKAHUS Pa3/IesIOB TEOMETPUH JUI €r0 peai3alii B pa3InyHbIX

(dopmax o0yuenust B coorBercTBuH ¢ TpeboBaHusMu @I'OC OO B noaHoM oO0beme (MPaBUIbHO BBIMOJIHEHO OoJiee
60% 3amanmii)

K-3: Cnocoden ¢popMupoBaTh pa3BUBAIOIIYI0 00Pa30BaTEJbHYIO CPEAY I/l JOCTHKEHHUS JMIYHOCTHBIX, IPEIMETHBIX H

MeTalpeAMETHbIX Pe3y/JbTaTOB oﬁyqe}mu CpeacTBaMu npemnoaaBaeMbIX y‘leﬁHle NnpeaMeToB

IIK-3.1: Baaneer cioco6aMu MHTerpanyu y4eOHbIX NPeAMETOB JIsl OPraHu3anuu pa3BuBaomeil yueOHoil 1esiTe TbHOCTH

(ucciie10BaTeIbCKO, MPOEKTHOM, IPYNIIOBOM U JAP.)

3HaTh:

VYpoBeHb | |MeKIpenMeTHbIC CBSI3H By30BCKOTO Kypca reOMETPUH U IIKOJIBHOTO Kypca TeOMETPUH JIJIsl OpraHU3aI[iu
pa3BuBaroIIeii y4eOHO JeATeNbHOCTH (MCCIIEI0BATENILCKOM, POCKTHOM, TPYIIIOBOM M Jp.) B IOJJHOM 00beMe
(npaBuibHO BBINIOIHEHO Oostee 90% 3ananuii)

VYpoBeHb 2 |MeXIpeIMeTHbIE CBSI3H By30BCKOTO Kypca reOMETPUH U IIKOJIBHOTO Kypca T€OMETPUH /ISl OpraHU3aIin
pa3BHBAIOLIEH YIEOHOH ASSITENBHOCTH (MCCICA0BATENBCKOM, TPOSKTHOM, IPYMIOBOM H JIp.) B TIOJIHOM 00beMe
(mpaBmIILHO BEITIONHEHO Oostee 80% 3amanmii)

VYpoBeHs 3 |MeXIpeaMeTHbIE CBSI3H By30BCKOTO Kypca FeOMETPUH U IIKOJIBHOTO Kypca T€OMETPHH ISl OpraHU3aIin
pa3BHBAIOLIEH YIEOHOH ASSITENBHOCTH (MCCICI0BATENBCKOM, TPOSKTHOM, IPYMIOBOM H JIp.) B TIOJIHOM 00beMe
(mpaBWIILHO BEITIONHEHO Oosee 60% 3amanuii)

YMmers:

VYpoBeHs |  |IpaBHIBHO CAMOCTOSTEIBHO IPUMEHATH CIIOCOOBI MHTETPALIMHU COJEP)KAHMS Pa3/iesioB By30BCKOTO Kypca T€OMETPUHI
Y MIKOJEHOTO Kypca TEOMETPHH TSl OPraHU3alliK Pa3BUBAIOIICH yueOHOH NesaTebHOCTH (MCCIeN0BaTEIbCKOM,
IIPOEKTHOM, TPyNIIOBOH 1 Ap.) (IpaBIILHO BBIIOJIHEHO Oonee 90% 3amaHmit)

VYpoBeHb 2 |IPaBHIBHO CAMOCTOSTEIBHO IPUMEHATH CIIOCOOBI MHTETPALIMU COJEPIKAHMS Pa3/iesioB By30BCKOTO Kypca T€OMETPUHI
Y MIKOJIEHOTO Kypca TEOMETPHH TSl OPraHU3alliK Pa3BUBAIOIICH yueOHOH NesaTebHOCTH (MCCIeN0BaTEIbCKOM,
IIPOEKTHOM, TPyNIIOBOH 1 Ap.) (IpaBIILHO BBIIOJIHEHO Oonee 80% 3amaHmit)

VYpoBeHb 3 |MPaBHIBHO CAMOCTOSTEIBHO IPUMEHSATH CIIOCOOBI MHTETPAIIMU COJEPIKAHMS Pa3/IeNIOB By30BCKOTO Kypca TeOMETPUHU
1 IIKOJBEHOTO Kypca T€OMETPHH JUIsl OpraHU3alliK Pa3BUBAIOIIEH yueOHOH NesTeIbHOCTH (MCCIeI0BaTEIbCKOH,
IIPOEKTHOM, TPYIIOBOM U Jp.) (IpaBUIILHO BBINIOJIHEHO Oosiee 60% 3amaHuii)

Bnapers:

VYpoBeHb |  |HaBBIKAMHU WHTETPALIMH COAEPIKAHHS PA3IEIOB By30BCKOTO Kypca T€OMETPHH U IIKOJIBHOTO Kypca FeOMETPHH JUTs
OpraHM3allMy pa3BHBAIONICH YIEOHOW IESTENbHOCTH (MCCIIEA0BATEIBCKOM, IPOSKTHOW, IPYIITIIOBOM U JIp.) B MOJTHOM
oObemMe (TpaBUIIbLHO BBINIOIHEHO Oonee 90% 3ananuil)

YpoBeHb 2 |HaBBIKAMHU WHTETPALMH COICPKAHHS PA3/IEIOB By30BCKOTO Kypca TeOMETPHH U IIKOJIBHOTO Kypca FeOMETPHH JUTs




OpraHu3alMy pa3BHUBaIOIICH Y4eOHOH NeSTENbHOCTH (MCCIIE0BATENbCKOM, MPOSKTHOM, TPYIIIOBOM U JIp.) B TOJHOM
oObeme (TpaBUIIbHO BhINONHEHO Oonee 80% 3ananuil)

Yposens 3

HaBBIKAMU MHTETPAIH COJEPKAHUS Pa3/ieioB By30BCKOrO Kypca reOMETPHH U IIKOJIBHOTO Kypca T€OMEeTPUH JUIs
OpraHu3allMy pa3BHUBaIOIICH YIeOHOH NeATENbHOCTH (MCCIIEA0BATEIbCKOM, MPOSKTHOM, TPYIIIIOBOM U JIP.) B IOJHOM
oObeme (TpaBUIILHO BBINIOIHEHO Oonee 60% 3ananuii)

4. CTPYKTYPA U COJIEP’)KAHME JUCIUAIIMHBI (MOY.JIsT)

Kon

HaumeHoBaHMe pa3aesioB ¥ TeEM /BT
3aggarug/

Cemectp /
Kvpe

Yacos

Komneren-
107071

Jlutepaty
Da

Hnre
DAKT,

p.
HOArOT.

IIpumeua
HHe

Pa3gen 1. DinemeHTHI BEKTOPHOIT
anredpsl

1.1

HanpasiieHHble OTpe3Ku U BEKTOPBHI.
CrnoxeHue 1 BEIYUTaHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha YUCIIO.
JIuHeliHast 3aBUCUMOCTD U
HE3aBHCUMOCTb BEKTOPOB, €€
reOMETPUYECKUI CMBICII.
BexTopHOe mpocTpaHCTBO.

/J1ex/

0,5

VYK-1.2 TIK-
1.1 IIK-3.1

J1.1J11.2
J1.3

1.2

HanpasiieHHble OTpe3Ku U BEKTOPBHI.
CrnoxeHue 1 BEIYUTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCIIO.
JIuHeliHast 3aBUCUMOCTD U
HE3aBHCUMOCTb BEKTOPOB, €€
reOMEeTPUYECKUI CMBICII.
BexTopHOoe mpocTpaHCTBO.

Mp/

0,5

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.3

MH/MBHUYya
JIbHAsI
JOMAIIHSIS
pabora

1.3

OpueHTanus II0CKOCTH U
npocrpascTa. CKaISIPHOE, BEKTOPHOE
Y CMEIIaHHOE MPOU3BEACHUS
BEKTOPOB, UX cBoicTBa. /Jlek/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

1.4

OpueHTanus II0CKOCTH U
npocrpascTa. CKaISIPHOE, BEKTOPHOE
Y CMEIIaHHOE MPOU3BEACHUS
BEKTOpOB, UxX cBoicTea. /IIp/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

CaMOCTOST
eNbHas
pabora

1.5

CamocrosiresnbHasi paboTa o pasueiy
/Cp/

33

YK-1.2 TIK-
1.1 TIK-1.2
I1K-3.1

Pazgen 2. IIpsiMble U MJIOCKOCTH

2.1

KoopanHatel ToYek Ha MIIOCKOCTH.
®dopmyiiel ipeodpazoBanus ahGUHHON
U IIPSIMOYTOJIbHOM CUCTEM KOOPIHMHAT.
VYpaBHeHus TuHUA. Y paBHEHNE
MpsIMOM Ha TIOCKOCTH, €€
PAcIOI0KEHNE OTHOCUTEIIEHO
CUCTEMBI KOOPJIHAT, B3aUMHOE
PacHooKeHne ABYX MPSIMBIX,

0,5

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

2.2

KoopanHatel ToYek Ha MIIOCKOCTH.
®dopmyiiel peodpazoBanus ahGUHHON
U IIPSIMOYTOJIbHOM CUCTEM KOOPIHMHAT.
VYpaBHeHus TuHUA. Y paBHEHNE
MpsIMOM Ha TIOCKOCTH, €€
PAcIOI0KEHNE OTHOCUTEIIEHO
CUCTEMBI KOOPJMHAT, B3aUMHOE
PAcIoNOKeHNE ABYX MPSIMBIX,

0,5

YK-1.2 TIK-
1.1 TIK-3.1

UHJIMBHya
JbHAS
JIOMAIITHSIS
pabota

23

KoopanHatsl Touek B MpOCTPaHCTBE.
VYpaBHeHHS TUHUIA U TIOBEPXHOCTEH.
VYpaBHeHue I0CKOCTH. B3anMHoe
PAacIoJIoKeHHe MIIOCKOCTH U CUCTEMBI
KOOp/IMHAT, JIBYyX IIOCKOCTEH.
VYpaBHeHne IPSIMOI B MPOCTPAHCTBE,
B3aMMHOE PaCIIOJIOKEHHE JABYX
MIPSIMBIX, IPSIMOM U IJIOCKOCTH.
Mertpuueckue 3anaun. /JIex/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3




24

Koopaunats! Touek B IpoCTpaHCTBE.
VYpaBHEHMsI TUHUM U IOBEPXHOCTEH.
Vpasaenue miockoctu. Bzanmuoe
PacIoI0XKEHHE IOCKOCTH U CUCTEMBI
KOOPJIMHAT, JIBYX IJIOCKOCTEIl.
YpaBHEHHE MPSIMON B IPOCTPAHCTBE,
B3aMHOE PacCI0JIOKEHHE IBYX NPSAMBIX,
NpsIMOH U TNIOCKOCTU. MeTpuueckue
3amaun. /TIp/

VK-1.2 [IK-
1.1 IIK-3.1

UH/MBU]TYa
JIbHAS
JIOMAIIHSIs
pabota

2.5

CamocrositesnbHast paboTta Mo paserny
/Cp/

33

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

Pa3nen 3. JIunuu BTOPOro nopsiaika Ha
TUIOCKOCTH

3.1

Onurc, KaHOHUYECKOe YpaBHEHHE,
cBoiictBa amumunca. LenTp amumnca,
COIIPSDKEHHBIE U TJIaBHBIE TUAMETPHI,
TJIaBHBIE HAIIPaBIICHUS JJUIHIICA.
OKCUEHTPHUCUTET U TUPEKTPUCA IUTUIICA.
/JTex/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
JI1.3

32

Dnunc, KaHOHUYECKOe YpaBHEHHE,
cBoiictBa amummnca. LenTp amumnca,
COIIPSDKEHHBIE U TJIaBHBIE TUAMETPHI,
TJIaBHBIE HAIIPaBJICHUS JJUIHIICA.
OKCUEHTPHUCUTET U TUPEKTPHCA IUTUIICA.
Mp/

VK-1.2 IIK-
1.1 TIK-3.1

33

I'mmep6ona, KaHOHUYECKOE ypaBHEHHE,
cBolicTBa runep6o:sl. LleHTp runep6onsl,
ACHUMIITOTHI. SKCIIEHTPHUCHTET U
JupexTpuca runepooisl. /Jlex/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

34

I'mmep6ona, KaHOHUYECKOE ypaBHEHHE,
cBolicTBa runep6o:sl. LleHTp runep6onsl,
ACHUMIITOTHI. SKCIIEHTPHUCHTET U
Jupexrpuca runepooist. /IIp/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

J1.1J11.2
JI1.3

3.5

INapabosna, KaHOHHYECKOE ypaBHEHHE,
cBoiicTBa mapabosnbl. KacatenbHbie K
AIIHIICY, TUIIepOOoIIe U apadouie.
Onruyeckre CBOWCTBA AIIIHIICA,
runepOobl 1 napadosl. /Jlex/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

3.6

ITapabosna, KaHOHHYECKOE YpaBHEHHE,
cBoiicTBa napabdossl. KacarenbHbie K
3IUIHAICY, TUIIepOoIIe U mapabdoue.
OnTryeckue CBOMCTBA DJIJIUIICA,
runep6osl 1 napadoinst. /I1p/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
JI1.3

3.7

OO6uiee ypaBHEHHE KPUBOM BTOPOTO

HOPsIIKA, IPUBEICHHE K KAHOHHYECKOMY
BUJLY: C IOMOIIBIO MIOBOPOTA M MEPEeHOCca
CHCTEMBI KOOPJHHAT; C UCIIOIb30BAaHUEM
XapakTepucTuueckoro ypasuenus. /IIp/

VK-1.2 IIK-
1.1 TIK-3.1

JI1.2J11.3

3.8

CamocTosiTenbHas paboTa 1mo Teme
pasznena /Cp/

33

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

Paznen 4. [loBepxHOCTH BTOPOTO
NopsiiKa

4.1

IToBepxHocTu BTOporo mopsaka. Merox
ceuenus. Llumiaapruyeckue u
KOHMYECKHE MOBEpXHOCTH. [loBepXHOCTH
BpauieHus. [loBepxHOCTH BTOPOro
nopsiaka. Meron cedeHusl.
Hunuuapuyeckie 1 KOHUYECKUe
HOBEPXHOCTH. [I0BEpXHOCTH BpaIlleHHSI.
Onnuncoun. ['unepbononapl.
ITapa6omnounsr. /Jlex/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

J1.1J11.2
JI1.3




4.2

[ToBepxHOCTH BTOpOTO MOpsAaKa. MeTox
ceuenus. Llunuuapudaeckue u
KoHHYeckue noBepxHoctu. /IIp/

0,5

VYK-1.2 TIK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

CaMOCTOST
eNbHas
pabota

43

DJUIMIICOU], €TO CBOMCTBA.
OJTHOITOJIOCTHEIN TUTIEPOOIIOH]T, €TO
cBoiicTBa. JIBYNOJOCTHBIH THIIEPOOIOU
u ero cBoiicta. /I1p/

VK-1.2 TIK-
1.1 TIK-3.1

44

DIIMNTHYECKUH TapaboJIoua U ero
cBoiicTBa. ['nnepbonnueckuit
napaboJIoON]] ¥ €ro CBOMCTBA.
[IpsimonuHeHBIE 00pa3yoNIye
MOBEPXHOCTEH BTOporo nopsaka. /ITp/

VYK-1.2 TIK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

4.5

CamocrositenbHast paboTa 1o Teme
pasmena /Cp/

33

VYK-1.2 TIK-
1.1 TIK-1.2
IK-3.1

Pa3znen 5. JIBuKeHHUs JIOCKOCTH U
NMPOCTPAHCTBA

5.1

OTto06paxkeHust 1 npeoOdpa3oBaHus
MHOXkecTBa. Komnosunus u rpymnmna
npeoOpa3oBaHuii. J[BM>KEHUS MIIOCKOCTH:
MIEPEHOC, TIOBOPOT, OCEBasi M CKOJIb3AIIIas
cummMmetpun. [Ipumeps! ABIKeHUH
npoctpancTBa. CBONCTBA NBUKCHHMA
obmero Buma. /JIex/

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

52

OTto0OpaxkeHust ¥ IpeoOpa3oBaHus
MHOXxecTBa. Komnosunus u rpymnmna
npeoOpa3oBaHuil. JIBMKEHUS MIIOCKOCTH:
MIEPEHOC, TIOBOPOT, OCEBasi M CKOJIb3AIIIas
cummMmetpun. [Ipumeps! ABIKeHUH
npoctpancTBa. CBOHCTBA TBUKCHHMA
oburero Buna. /TIp/

VYK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

CaMOCTOST
eNbHas
pabota

5.3

IpencrasieHne ABMKCHUH INIOCKOCTH B
BHUJI€ KOMITO3HULIMH OCEBBIX CUMMETPH.
Knaccudukanus asuxeHuid nepBoro
pona (1. ans). Knaccuduxanus
JBIDKEHUH BTOporo poga.  /Jlex/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

5.4

ITpencTaBneHue IBUKEHUI INIOCKOCTH B
BUJI€ KOMITO3HLH OCEBBIX CUMMETPH.
Knaccudukanus asuxeHuil nepBoro
pona (t. lans). Knaccuduxanus
JBIDKEHUH BTOporo poga.  /IIp/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

5.5

I'eomerpuyecku paBHble GUTYPHI U UX
CBOMCTBAa. AHAMTHYECKOE 33 JaHNe
nBrKkeHud. ['pynma aBmkeHni u ee
nonrpynnsl. ['pynmna cummerpun
¢urypsl. Pemenue 3amau MeTonom
JIBIDKEHUM, B TOM 4HCJIe 33134 Ha
MIOCTPOCHHE UPKYJIEM U JIMHEHKOH.
/J1ex/

0,5

VYK-1.2 TIK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

5.6

I'eomeTrpuuecku paBHBIE (PUTYPBI U UX
CBOICTBa. AHAJIUTUUYECKOE 3a]aHUe
JIBKeHUH. ['pynna qBuxeHuit u ee
noArpynmsl. ['pymima cuMMeTpun
¢urypsl. Pemmenue 3amaq metogom
JIBUOKEHMI, B TOM YHCIIE 3a7a4 Ha
HOCTPOEHUE LUPKYJIeM U uHelikoi. /TTp/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

KOHTPOJIbH
ast paboTa

5.7

CamocrosiresnbHas paboTa o pasueiy
/Cp/

29

YK-1.2 TIK-
1.1 TIK-1.2
IIK-3.1

Paznen 6. Iloxoous

6.1

T'omoTeTHs 1 ee CBOMCTBA.
AHaIUTHYECKOE 33a/ITaHUE TOMOTETHH.
[Tomo6ue mI0CKOCTH U POCTPAHCTBRA.
CsoiicTBa Moa00uMsa. AHATUTHIECKOE
3ajaHue nogoous. /Jlex/

0,5

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3




6.2

I'oMoTeTHs 1 ee CBOMCTBA.
AHaJUTHYECKOE 3ajaHe TOMOTETHH.
[Tomo6ue I0CKOCTH U MMPOCTPAHCTBA.
CBolicTBa 1M0100Ms. AHATMTHYECKOE
3ananue noxodus. /TIp/

VK-1.2 [IK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

KOHTPOJIBH
ast paboTa

6.3

[Ipencrasnenue nmonoOus B BUjiE
KOMITO3UIMH JIBMDKCHUS! 1 TOMOTETHH.
AHanuTHYecKoe 3a/laHie o000l
I'pynna momoOuit U ee NOArpyIIbL.
[HonoGuele ¢urypsl. Pemenue 3agau
METOZIOM IT0100Ms, B TOM YHCIIE 33134 Ha
MIOCTPOCHHE UPKYJIEM U JIMHEHKOH.
/J1ex/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

6.4

[IpexncrasneHue monoOus B BUIC
KOMITO3UIIMH JABHXKEHUSI 1 TOMOTETHH.
AHanuTuyeckoe 3aJaHue noaoous.
I'pynna nmonoGuii u ee NOArpymIbL.
[MonmoGubie urypsl. Pemenue 3aga4
METOJIOM T0100Ms, B TOM YHCIIE 33134 Ha
MOCTPOCHHE IIUPKYJIeM U JuHeikoi. /TIp/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

6.5

CamocrositesnbHasi paboTa Mo paseiy
/Cp/

29

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

Pazpnen 7. Apdunnnie
npeodpa3oBaHMs MIOCKOCTH.
HNuBepcus

7.1

Addunnble mpeoOpa3oBaHUs MIIOCKOCTH,
cBoiicTBa. AQGHUHHBIC perephl U
KoopauHaThl. Teopema o 3a1aHuu
a(UHHBIX peoOpa30BaHuil mapoit
pernepoB. AHATUTUYECKOE 3a1aHIe
ap¢unHOTO NMpeodpazoBanus. /JIek/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

72

AddunHBIC IPe0Opa30BaHuUs MIIOCKOCTH,
cBoiicTBa. AddUHHBIE perepsl U
KoopauHaThl. Teopema o 3a1aHuu
ah$UHHBIX TpeoOpa3zoBaHuil mapoit
pernepoB. AHATUTHYECKOE 3aAaHNe
aduuHOro Npeodpazosanus. /IIp/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

7.3

A¢dunHBIT 00pa3 BeKTOpAa,
HETIOIBIDKHBIE TOYKU U BEKTOPBIL.
PoxctBo, cBoticTBa pojacTBa.
[Ipencrasnenue ahdhuHHOTO
npeoOpa3oBaHus KOMIIO3UIIMEH He OoJiee
2 poactBeHHbIX. [ pynna apduuHbIX
npeoOpa3oBaHuil U ee moArpymisl. /JIek/

0,5

VK-1.2 [IK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

7.4

Addunnsrii 06pa3 Bekropa,
HETIOJBIKHbIE TOUKU U BEKTOPBHIL.
PoxctBo, cBOliCTBA POACTBA.
[pencrasienue ahhuHHOrO
npeoOpa3oBaHus KOMIIO3ULIMEH He Ooliee
2 poactBeHHbIX. ['pynna apduuHbIX
npeobpa3oBanuil u ee noarpynmst. /Ip/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

WHJIMBHIya
JIBHAST
JIOMAIITHSS
pabota

7.5

WuBepcus. [loctpoeHne HHBEPCHOTO
o0pa3a TOYKH. AHATUTHIECKOE 3a/[aHUe
unsepcun. CBolictBa unsepcun. /Jlex/

VK-1.2 IIK-
1.1 TIK-3.1

7.6

WuBepcus. [locTpoeHne HHBEPCHOTO
o0pa3a TOYKH. AHATUTHIECKOE 3a/[aHUe
unsepcun. CBolictBa unsepcun. /IIp/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

7.7

[ToctpoeHne 06pa3oB OKPYKHOCTEH U
IpsIMBIX IIpU UHBepcuu. [Ipumenenue
WHBEPCHH MPH PEIICHUH 33124
aJIeMeHTapHoi reomerpui. /JIex/

VK-1.2 [IK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3




7.8 IToctpoeHne 06pa3oB OKPYKHOCTEH U 1 VK-1.2 TIK-
NpsIMBIX pU MHBepcuu. [Ipumenenne 1.1 TIK-3.1
WHBEPCU TIPU PEIIeHNH 3a/1a1
3JeMeHTapHoi reomerpuu. /I1p/
7.9 CamocrosrenbHas paboTa 1o pasaeiny 29 | VK-1.21IIK- | JI1.1J11.2
/Cp/ 1.1 TIK-1.2 J1.3
IK-3.1
7.10 Ok3amen /KPD/ 0,33 | YK-1.2 IIK- | JI1.1 JI1.2
1.1 TIK-1.2 J1.3
IK-3.1
Paznean 8. [locTpoennsi Ha NJI0CKOCTH
HHMPKYJeM M JnHeiikoil. MeToabl
u300paKeHu i
8.1 AKCHOMBI TTIOCTPOCHUS ITUPKYIIEM 1 1 VK-1.2 K- | JI1.2 11 .4
nuHeKkol. OCHOBHBIE TOCTPOCHHUS. 1.1 TIK-1.2 JI1.5
Cxema pernieHus 3aaa4q TIK-3.1
Ha noctpoeHue /JIex/
8.2 AKCHOMBI TTIOCTPOCHUS ITUPKYJIIEM 1 2 VK-1.2 K- | JI1.2 11 .4 Camocrost
nuHeKkol. OCHOBHBIE TOCTPOCHHUS. 1.1 TIK-1.2 JIL.5 enbHas
Cxema pelieHus 3a1a4 IIK-3.1 pabora
Ha noctpoenue /IIp/
8.3 KoncTpykruBHbIE 0,5 |VYK-1.21IK-[JI1.2JI1.4
MHOECTBA/TEOMETPUIECKUE MECTa 1.1TIK-1.2 JI1.5
To4ek. MeTol KOHCTPYKTHBHBIX TIK-3.1
MHOxecTB (MeToa ' MT, meton
TepeceyueH i) Mpy PeleHnH 3a/1a4 Ha
noctpoenue. /Jlex/
8.4 KoncTpykTuBHbIE 2 VK-1.21IK- | JI1.2 11 .4 Camocrost
MHOECTBA/TEOMETPUIECKUE MECTa 1.1TIK-1.2 JIL.5 enbHas
To4ek. MeToJ1 KOHCTPYKTHBHBIX TIK-3.1 pabora
MHOxecTB (MeToa ' MT, meton
TepeceueH i) Mpy PeleHnH 3a/1a4 Ha
noctpoenue. /TIp/
8.5 AsreOpandeckuii METOJT pelIeH s 3a71a4 1 VK-1.2 IIK- | JI1.2 JI1 .4
Ha nocrpoenue. /JIex/ 1.1 TIK-1.2 J1.5
IK-3.1
8.6 AsreOpandeckuii METOJT pelIeH s 3a1a4 1 VK-1.2IIK- | JI1.2 JI1 .4 CamocTrosiT
Ha nioctpoenue. /IIp/ 1.1 [IK-1.2 JIL.S enbHas
TK-3.1 pabota
8.7 Kpurepuii pazpemumocty 3a1a4d Ha 0,5 |VYK-1.21IK-[JI1.2]I1.4
MMOCTPOCHHUE IIUPKYJIEM U JINHEHKOH. 1.1TIK-1.2 JI1.5
3anauu Ha OCTPOEHHUSI, Hepa3peluMbIe TIK-3.1
IUPKYJIEM U JIMHEHKOH. /JIex/
8.8 IlapannenbHOe TPOEKTUPOBAHKUE U €TO 0,5 |VYK-1.21IK- | JI1.2 ]I1.4
cBoiicTBa. M300paxeHne miIoCKuX u 1.1 TIK-1.2 JI1.5
MPOCTPAHCTBEHHBIX (QUTYP MIPHU TIK-3.1
HapauieTbHOM IPOSKTHPOBAHUH.
Teopema Ilonbke-1lIBapua.  /JIex/
8.9 IlapannenbHOe TPOEKTUPOBAHKUE U €TO 1 VK-1.21IK- | JI1.2 11 .4
cBoiicTBa. M300paxeHne miIoCKuX u 1.1 TIK-1.2 JI1.5
MPOCTPAHCTBEHHBIX (QUTYD MIPH TIK-3.1
HapauieTbHOM IPOSKTHPOBAHUH.
Teopema Ilonbke-1lIBapua.  /Ilp/
8.10 Axconometpusi. [lonHble n HEMOTHBIE 0,5 |YK-1.21IK-[JI1.2J11.4
m300paxeHus. [lo3umoHHkIe 32124, 1.1 [IK-1.2 JIL.S
noHsATHE 0 MeToe Monxka /Jlex/ TK-3.1
8.11 CamocrosrenpHast paboTa 1o paszaeiy 89,18 | YK-1.2 TIK-
/Cp/ 1.1 TIK-1.2
TIK-3.1
8.12 Ox3amen /KP3/ 0,15 | YK-1.2 IIK-
1.1 TIK-1.2
TIK-3.1

Paznen 9. O6ocHoBaHuE eBKJIH/I0BOM
reoMeTpuu




9.1

O JIOrHYeCKOM ITIOCTPOCHUH TEOMETPHH.
TpeboBaHHUs K CHCTEME aKCHOM:
HEIPOTHBOPEYHUBOCTh, HE3aBUCUMOCTD,
nosHoTa. CucTeMa aKCHOM MPOSKTUBHOM
IUIOCKOCTH Topsizika 2 (TiockocTh PaHo),
€¢ HeMPOTUBOPEYHBOCTh, HE3aBUCUMOCTh
u noiHoTa. /JIex/

IK-1.1

JI1.1J11.2
J1.3

92

O JIOrHYeCcKOM IIOCTPOCHUH T€OMETPHH.
TpeboBaHHUS K CHCTEME aKCHOM:
HEPOTHBOPEYHUBOCTh, HE3aBUCUMOCTD,
nosHoTa. CucTeMa aKCHOM MPOSKTUBHOM
IUIOCKOCTH Topsizika 2 (TiockocTh PaHo),
€e HeMPOTUBOPEUHBOCTh, HE3aBUCUMOCTh
u nosiHoTa. /TIp/

IK-1.1

TECT

9.3

ITonbITKa aKCHOMATHYECKOTO
roctpoeHusi reomerpuu B Hauanax
EBknuma. AKCHOMEI U ITOCTYNATHI,
npocreimue cinencrsus. [Ipodiema
msiToro nocrynara. Merog I'MT u
anreOpanveckuii MeTo]| B 3a71a4ax
KOHCTPYKTHUBHO# reometpuu /I1p/

IK-1.1

JI1.1J11.2
J1.3

UH/MBU]TYa
JIbHAS
JIOMaIIIHSIst
pabota

9.4

Pa3BuTHEe akCHOMaTHYECKOrO METO1a.
Cucrema akcuom ['mibp0OepTa eBKINI0BON
reoMeTpuu. AKCHOMBI COETUHEHUS U
nopsizika, cnencraus. /Jlex/

0,5

IK-1.1

9.5

Pa3BuTHe akCHOMaTHYECKOTO METOJ1a.
Cucrema akcuom ['mibp0Oepra eBKINI0BON
reoMeTpuu. AKCHOMBI COETUHEHUS U
nopsizika, cnenctsus. /TIp/

0,5

IK-1.1

9.6

AKCHOMBI KOHTPY?HTHOCTH U
HETPEPHIBHOCTH. AOCOTIOTHAS
reoMeTpusl, TeopeMsl Jlexanapa o cymme
YIJIOB TPEYrobHUKA. AKCHOMA
napaensHocTy [Inefidepa u naTorit
noctynat EBkinza, npenioxxenus,
SKBUBAJICHTHbIE aKCHOME
napauienbHocTu. /Jlex/

0,5

IK-1.1

JI1.1J11.2
J1.3

9.7

AKCHOMBI KOHTPY3HTHOCTH U
HETPEPHIBHOCTH. AOCOIIOTHAS
reomMeTpus, TeopeMsl Jlexanapa o cymme
YIJIOB TPEYrobHUKA. AKCHOMA
napaensHocTy [Inefidepa u naTorit
nocrynat EBkinza, npenioxenus,
SKBUBAJICHTHbIE aKCHOME
napauienbHoctu. /IIp/

IK-1.1

9.8

Cucrema akcuom Beiinsa addunnoro u
€BKJINI0BA IPOCTPAHCTBA, IPOCTEeHIINE
CJIEICTBUS, €€ HENIPOTHBOPEYHBOCTb.
/JTex/

0,5

IK-1.1

9.9

Cucrema akcuom Beiinsa addunnoro u
€BKJINI0BA IPOCTPAHCTBA, IPOCTEeHIIINE
CIIEICTBUS, €€ HeNpoTuBopednBocTh /I1p/

0,5

IK-1.1

JI1.1J11.2
J1.3

9.10

CamocrositesnpHast pabota Mo paserny
/Cp/

10

YK-1.2 TIK-
1.1

JI1.1J11.2
JI1.3

Paznen 10. DeMeHTHI reoMeTpUu
Jlo6aueBckoro

10.1

ITnanumerpust Jlo6aueBckoro. Akcuoma
JloGaueBckoro, nepBble CIEACTBUS.
CBoiicTBa mapaieNnbHbIX U
CBEpXIIapaJUIeNIbHBIX MPSMBIX. /JIex/

0,5

IK-1.1

JI1.1J11.2
J1.3




10.2 ITnanumerpus Jlo6aueBckoro. Akcuoma 4 0,5 TIK-1.1 JIT.1J11.2 TECT
JloGaueBckoro, nepBble CIEACTBUS. J1.3
CBoiicTBa mapaieNbHbIX U

CBepXHapajuIeabHbIX NpsaMbIX. /IIp/

10.3 TpeyronbHUKH 1 9€THIPEXYTOJIBHUKHN Ha 4 0,5 TIK-1.1
mwiockoct Jlo6aueBckoro. OKpy»KHOCTb,
9KBUIUCTAHTA U OPUIUKII, HX CBOHCTBA.

/JTex/

10.4 TpeyronbHUKH U 9eTHIPEXYTOIPHUKN Ha 4 1 TIK-1.1 JIT.1J11.2
mwiockoct JlobaueBckoro. OKpy>KHOCTb, J1.3
9KBUIUCTAHTA U OPUIUKII, HX CBOHCTBA.

Mp/

10.5 HemporuBopeunBocTs cuCTEMBI aKCHOM 4 0,5 TIK-1.1 JIT.1J11.2

Jlo6auesckoro. Moaens Kanu-Kneiina JI1.3

ockoctu JlobaueBckoro. M3mepenue
OTpPE3KOB U yIIIoB Ha Mozenu Kenu-
Kneitna. Yron napannensHoctu. /Jlex/

10.6 HemporuBopeunBocTs cCTEMBI aKCHOM 4 0,5 TIK-1.1
Jlo6auesckoro. Mognens Kanu-Kneiina
ockoctu JlobaueBckoro. M3mepenue
OTPE3KOB U YIJIOB Ha Moenu Kenu-
Kneitna. Yron napamnensaocrtu. /TIp/

10.7 00630p aKCHOMATHK [UIAHUMETPHUU 1 4 2 TIK-1.1 JI1.1J11.2 WHOWBUAYA
CTEPEOMETPHUH B IIKOJIBHBIX yUCOHUKAX. JI1.3 JbHAs
TloHaTue UIMHBI OTpE3Ka, IO I1 JIOMAIIIHSS
MHOTOYTOJIbHUKA 1 00BEMa pabota
MHoOrorpassuxa. /IIp/

10.8 CamocrosrenpHast paboTa 1o paszaeiy 4 9,82 TIK-1.1 JI1.1J11.2
/Cp/ J1.3

10.9  |9x3amen /KPD/ 4 0,33 IK-1.1 J1.1J11.2

J1.3

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJIs1 TEKYIIEro KOHTPOJIsi yCIIeBaeMOCTH, IPOMEKYTOYHOMH aTTecTalluu

5.1. KouTposabHble BONPOCHI U 3aJaHUsI

TEKVYILHAI KOHTPOJIb

CamocrositenbHas pabota

Tewma: ((CKaJ'IprHOC IIPOU3BEACHNUEC BEKTOPOB»

1. Berunciurs CKAJISIPHOC MPOU3BEACHUEC BEKTOPOB 110 UX KOOPAWHATaAM.
2. BeraucnuTh yriiel TpEyroJbHHUKA 110 KOOPAWHATAM €T0 BEPIIHH.

3. I[oxasan) NEPIICHAUKYIAPHOCTD IBYX BEKTOPOB.

WunuBnayanbpHas qoManiHss padoTta

Tema: «BeKToOpbl Ha IIJIOCKOCTI

1. 3aman Tpeyronsauk ABC  xoopamHaTtamu cBoux BepiiuH. HaiinuTe IIMHBI €ro CTOpOH.

2. Bpluucnure KOOpIMHATHI LIEHTPA TSHKECTH, OPTOLIEHTPA U LICHTPA OIMCAHHON OKPYXHOCTH B TPEYTOJIbHUKE.
3. [loctpoiiTe TpeyTroIbHUK U BCE HAWIEHHBIE TOYKH B MPSIMOYTOJIBHON AEKApTOBOW CUCTEME KOOPIMHAT.

WunuBnayanbpHas qoManHss padoTta

Tema: «IIpsmast Ha IIOCKOCTH»

1. 3aman Tpeyronsuuk ABC  xoopanHaTamu cBoux BepiinH. Hamuimmre ypaBHEHHUS BCEX €r0 CTOPOH.

2. 3aman TpeyroiapHuk ABC  koopauHaTtamu cBOuX BeplivH. Hanummre ypaBHEeHUs BcexX ero MeauaH (OMCCeKTPUC, BBICOT).
3. HanuuuTe ypaBHEHHE OKPY)KHOCTH BIIMCAHHOH (OMUCAHHOW) B TPEYTOJIbHUK.

CamocrositenbHas pabota

Tema: «JIMHUH BTOPOTO MOPSIIKA»

1. JInuusi 3aaHa CBOMM KaHOHHYECKHUM ypaBHeHHeM. Haiiqure: KOOpAWHATHI TOYCK IEPECEUCHHS ¢ KOOPANHATHBIMHU OCSIMEL, TIOJIYOCH;
9KCLHEHTPUCHUTET JILIUIICA.

2. Hanmmnte ypaBHEHHE JIMHUH BTOPOTO TIOPSIAKA IT0 3aJaHHBIM 3JIEMEHTaM.

3. IlpuBeiuTe IMHUIO BTOPOTO MOPS/IKA K KAHOHUUECKOMY BHILY.

WnnuBuayansHast nomarnHss pabora

Tema: «YpaBHEHHS MPSIMBIX U TUIOCKOCTEW

1. Hansl Touku A, B, C, D koopauHaTaMu CBOMX BEPIIMH B MPSMOYTOJIBHOM JEeKapTOBOM cUcTeMe KoopAnHAT. JJoKaKuTe, 4TO TOUKH
A, B, C, D He nexar B OJIHOH INTIOCKOCTH.

2. Haiinure nmomans noyHoi noepxHocTu Terpasapa ABCD.

3. Hanmmnte ypaBHeHHs rpaHeii TeTpadapa.




CamocrositenbHas pabota

Tema: «IloBepXHOCTH BTOPOTO HOPSIKA»

1. HanummTe KaHOHNYECKOE ypaBHEHHE MTOBEPXHOCTH BTOPOTO MOPSAKA IO ONPEeIeHHBIM dJIeMEHTaM.
2. ITocrpoiiTe MOBEPXHOCTH BTOPOTO MOPsAKA B IPSIMOYTOJIBHOM IEKapTOBOI CUCTEME KOOPAMHAT.

3. Ompenenure BUA MOBEPXHOCTH 10 €€ YPABHEHUIO.

CamocrostenbHas pabora

Tema: «JIBuxeHUD

1. iBmxenue 3anaHo aHanutuuecku. Haiinure o6pa3 (mpooOpas) 1aHHOH TOUKH.
2. JIBwxeHue 3a/1aHo aHanuTudecku. Haitnure o0pas JaHHON OKPYIKHOCTH.

3. JIBmwkxeHne 3a1aH0 aHATUTHIECKU. HaiiguTe HemoABM)KHBIE TOUKH.

Kontponbnas pabora

Tema: «Pemienue 3aau METOIOM JABHKECHUS

1. OKpy>XHOCTb, BIIUCAHHAS B yT0JI, KacaeTcs ero ctopoH B Toukax M u N. lokaxkute, 4o M 1 N — COOTBETCTBEHHbIE TOUKH ITPH
0CEBOH CUMMETPHH, OCh KOTOPOH COIEPKUT OMCCEKTPUCY TaHHOTO yIJIa.

2. ABCDEF — npaBuibHblii mecTryroyisHUK. HazoBute Bce ABMKEHUS, TPU KOTOPBIX 0Tpe30K AB oToOpakaercs Ha orpe3ok DE.
3. Jla=b! 1BE mepeceKaromuecs NpsMble U TOYKa, He MPUHAJIeKAIIas STUM NpsiMbIM. [locTpoliTe 0Tpe30K, KOHIBI KOTOPOTO
MIPUHA/JIEKAT JAHHBIM NPSMbBIM, a JaHHAs TOYKa — CEPEJHHA 3TOr0 OTpe3Ka.

Kontponbnas pabota

Tema: «ITogobus»

1. ITocTpoiite 06pa3 nmapasuienorpaMma B TOMOTETHH, LIEHTP KOTOPOH — OJJHA U3 BEPILUH NapajuiesiorpaMmma, a KoagQHuIurueHT 3a1an
OTHOIIIEHHEM OTPE3KOB.

2. ABCD — napainenorpamm. Uepes BepiinHy C npoBejieHa npsiMas, apajuieibHas nuaronanu BD u nepecekaromasi mpoomKeHus
cropor AB u AD B Toukax N u K. Jlokaxkure, uro Touka C — cepeanna orpeska NK.

3. IocTpoiiTe NpsIMOYTOJIbHBIN TPEYTOIBHUK, €CJIM IaH OJMH U3 €r0 OCTPBIX YIJIOB U OMCCEKTpHCca, IPOBEIEHHAS U3 BEPIINHBI
IIPSIMOTO yTIIa.

WunuBnayanbpHas qOManIHsas padoTa

Tema: «AddunHbIE TPeoOpa3oBaHUD»

1. PoncTBeHHOE peoOpa3oBaHue 3aJaH0 YpaBHEHHEM OCH pojicTBa B ahduHHON cucteme koopauHat. [Toctpoiite 00pa3sl TOYEK.
2. OnpenenuTs BUJ POJCTBA.

3. 3amucath KOOpAMHATHBIC (POPMYJIBI 3TOr0 aPPUHHOTO PEOOpa30BaHUSI.

CamocrositenbHas pabora.

1. TlomemuTh OTPE30K MOTOJIaM.

2. I[ToctpouThk OHUCCEKTPHCY yIa.

4. TTocTpouTh MEPHESHANKYJIAP K OTPE3KY, IPOXOIAIIUIA Yepe3 TaHHYIO TOUKY.

CamocTrosTenbHas paboTa.

1. [TocTpouTts paBHOOEIPEHHBII TPEYTOJIBHHUK MO0 OOKOBOW CTOPOHE M ME/IMaHe, IPOBECHHON K OCHOBAHUIO.
2. ITocTpouth poMO 1O CTOPOHE ¥ TUATOHAIIH.

3. IOCTPOUTH TPATEIHIO IO OOKOBBIM CTOPOHAM, JMArOHAIH U Pa3HOCTH OCHOBAHHUH.

CamocrosTenbHas poadoTa.

1. ITocTpouTs KpyT, IUIOIIAIs KOTOPOTO B [jBa pa3a OOJMbIIE IUIOMAIN JAHHOTO KpyTa.

2. ITocTpoutk KpyT, MJI0IMIAb KOTOPOrO paBHA IUIONIAIN KOJIbLla MEXKAY IBYMs JaHHBIMH KOHIIEHTPUYECKUMH OKPY>KHOCTSIMH.
3. Paznmenure TpeyronbHUK MPSIMON, TapaJUIEIbHON OOHON U3 €r0 CTOPOH, Ha PABHOBEIMKHUE YaCTH.

WunuBnayanbpHas qoManiHss padoTa

Tewma: "Metoasr nzobpaxkenuid”

IMocTpouts Ha 3mI0pe Momka GpoHTaTBHYO U TOPU30OHTATIBHYIO IPOSKIMH c(hepbl 1 MHOTOTPaHHHKA, KOTOPBIE HAXOIATCS APYT O
OTHOILIEHHUIO K JIPYTY B 3aJJaHHOM OTHOIIEHUH. VICTIONb3ys 3TH MPOEKIMHU, TIOCTPOUTH OPTOrOHAJIBHYI0 aKCOHOMETPHIO JaHHBIX HUTyp
(TpagumoHHOE n300pakeHne Guryp Ha JHucTe OyMaru peKOMEHIyeTcs CONIPOBOANTH KOMIIBIOTEPHOH BepcHel yepTexa, HapuMmep, B
OJIHOW M3 CUCTEM JIMHAMHUYECKON MaTeMaTHKH):

1. B cdepy Bnrican npaBuiIbHBII TETpasap.

2. B npaBuiibHYI0 TpEyroJbHYIO IPU3MY BIIHMCaHa cdepa.

3. Cdepa omucana 0KoJI0 NPSMO TIPU3MbI, OCHOBAHHEM KOTOPOH SIBIISICTCS PSMOYTOJIbHBIN paBHOOCAPEHHBIH TPEYTOJIBHUK C
THIIOTEHY30H, PaBHOM BBICOTE IPU3MBI.

WnnuBuayansHast nomainHss pabora

Tema: "O60oCcHOBaHHE EBKINIOBOM reoMeTpun”

Jlokasate, 4TO clieyrolee yTBepKICHNE SKBUBAICHTHO aKCHOME IapaJuIeIbHOCTH:

1 JTroOble epreHAUKYIIAP U HAKIIOHHAS K HEKOTOPO# MPSIMOiA BCET/1a IepeCceKatoTCsl.

2. Yepes 1100yr0 BHYTPEHHIOIO TOYKY YIJIa BCETa MOKHO IPOBECTH NPSAMYIO, IEPECEKAIOILYI0 CTOPOHBI yIJIa U HE MPOXOSIIYIO yepes3
BEPIINHY.

3. BHemHuii yrosi TpeyrojbHUKa paBeH CyMMe BHYTPEHHHX YIJIOB, HE CMEXHBIX C HUM.




KontponbHas pabota B popme Tecta

Tema: "O6uue BOnpockl akCHOMaTHKH"

1. I'pynma akcuoM, coepsKaliix OCHOBHOE OTHOLIEHHE «IIPHHAIICKHOCTH
2. 'pymnma akcHOM, COJEPIKAIIX OCHOBHOE OTHOLICHHE «MEMKTY»

3. I'pynma akcnom, coepskamiix OCHOBHOE MOHATHE «PAaBEHCTBOY»

WunuBrayaibHas JOMaNIHss paboTa

Tewma: "AKCHOMATHKH IIKOJIBHOTO Kypca TeOMeTpuu"

1. I3y4uTh U COMOCTaBUTh AKCHOMATHUKY IIKOJIBHOIO Kypca FEOMETPUH 10 KaXKIOMY U3 TPeX YUSOHUKOB:

JI.C. Aranacsu u np. ['eometpus 7-9, 10-11 (nocnenuue uznanus); A.I'. Mepznsk, B.M. ITonsixos. ['eomerpus 7-9, 10-11 (mocnenuue
uznanus); A. B. IToropenos. ['eomerpust 7-11.

2. I3y4uTh U IPOBECTH COMOCTABUTEIBHBIN aHANHN3 J0KA3aTENLCTB TEOPEM (10 BBIOOPY) B KAKAOM U3 YKa3aHHBIX YYCOHHKOB
(manpumep: Teopema [Tudaropa, npru3HaAKH paBEHCTBA TPEYTOJBHUKOB U T.J1.).

3. ViToru CpaBHUTENBHOTO aHAIKM3a KPaTKO WU3JIOKHUTH B 3aKIIOYCHHH (B mpenenax 1 ctp.)

WunuBnayanbpHas qoMamHss padoTta

Tewma: "JlnuHa, miomaas, o0bEM"

1. U3yuuthb uznoxenue tembl «ILmomaney 1Mo KaxaoMy U3 TpeX Y4eOHHUKOB:

JI.C. Aranacsn u np. 'eomerpus 7-9 (nocnenuue usganus); A.I'. Mepaisk, B.M. [osmsxos. 'eomerpust 7-9 (nmocnennue n3nanus); A.
B. [loropenos. 'eomerpus 7-11.

2. CocTaBuTb IUIaH U3YYEHUS TeMbl. MI3y4nuTh 1 3aKOHCIIEKTHPOBATH J10KA3aTEIbCTBO TEOPEMBI O ILIOIIA/IN NPSMOYTOJIbHIKA
(xBazmpara).

3. IToru cpaBHHUTENILHOTO aHAINM3a KPATKO U3JI0KHTh B 3aKJIFOYCHUH (B Tipeaenax 1 crp.).

Konrponbnas pabota B popme Tecra

Tema: "Dnementsl reomeTpun JlobaueBckoro"”

1. Yron napajmienbHOCTH Ha 110ockoctd JloGaueBckoro

2. CBOMCTBO CyMMBI YTIJIOB TPEYTOJbHUKA Ha IIIOCKOCTH JIoGaueBcKoro

3. CBOICTBO CyMMBI YIJIOB YETHIPEXYyTrojbHUKA Ha TuIocKocTH JIobaueBcKoro

5.2. TeMbl IHCbMEHHBIX PaGoT

5.3. OneHouHble MaTepuabl (OlleHOYHbIE CPeICTBA)

AHanuTHYeCcKast FeOMETpHs U BEKTOpHas anredpa

1. HammpaBnennsie otpe3ku u BeKTOpbl. ClI0)kKeHNEe BEKTOPOB U €ro CBOMCTBA. Pa3HOCTH ABYX
BEKTOPOB.

2. YMHOKEHHE BEKTOpa Ha YHCIIO U €T0 CBOKCTBA.

3. CucteMsl JIMHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBUCUMBIX BEKTOPOB U UX cBoiicTBa. [Ipu3Haku
KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

4. BekropHoe npocTtpaHcTBo. ba3uc BekropHoro npocrpancTsa. KoopanHatel BekTopa B JaHHOM
Gazuce.

5. CkanspHoe npousBeieHue BekTopoB. CBOMCTBa CKAIAPHOTo NMpou3BeaeHus. Beruncnenue
CKaJISIPHOTO ITPOM3BEACHHS 110 KOOPIMHATAM BEKTOPOB B OPTOHOPMUPOBAHHOM Oazuce

6. OpueHranys II0CKOCTH U MPOCTpaHCTBa. BekTopHOe npou3BeieHrne BEKTOPOB U €r0 CBOMCTBA.
7. CMmemaHHOE POU3BEICHHE BEKTOPOB U €T0 CBOKCTBA.

8. KoopanHaThl TOUEK Ha IUIOCKOCTH U B IPOCTpaHcTBe. Perenue nmpocreimumx 3a1a4 B
koopauHartax. @opmyiisl npeobpa3zoBanus ahGUHHON U IPAMOYTOJILHON CUCTEM KOOPJIUHAT HA
wiockocTH. @opMyiibl peodpa3zoanus ahGUHHON CHCTEMbI KOOPAWHAT B MPOCTPAHCTBE.

9. YpaBHEHUS TUHUN U TOBEPXHOCTEMH.

10. IIpumeneHne BEKTOPHO-KOOPANHATHOTO METO/Ia K PEUICHHIO 33/1a4 2JIEMEHTapHOU T€OMETPHUH.
11. YpaBHeHHe npsAMON Ha IUIOCKOCTH, 33/IaHHOM pa3HbIMU criocobamu. Y cI0BUE MapajuieIbHOCTH
BEKTOpa U npsiMoii. Pacronoskenre npsMoii OTHOCUTENBHO CHCTEMBI KOOpAUHAT

12. B3auMHO€ pacnosoKeHue ABYX MPSMbIX Ha IJIOCKOCTH.

13. AnanuTnyaeckoe 3aaHre NOMYIIIOCKOCTH. MeTpuyecKue 3aaqu TEOPHH MPsIMON Ha
IUIOCKOCTH.

14. YpaBHeHHs TUIOCKOCTH, 3a/IaHHOM pa3InYHbIMU CrIocOO0aMu. B3anMHOe pacronoxeHue
IUIOCKOCTH U CUCTEMbI KOOpAMHAT. B3auMHOe pacroyioxkeHue IByX II0CKOCTEH.

15. YpaBHeHus npsmoii B mpocTpaHcTBe. B3anMHoe pacmonoxenne AByX NpsSMbIX. B3anmuoe
PpacroioKeHHe NPSIMOM U IIIOCKOCTH.

16. AnanuTHdeckoe 3aaHre NodyNpocTpaHCcTBa. MeTpuieckue 3a1auu TEOPUH MPSIMBIX U
IJIOCKOCTEH.

17. IlpunosxeHne TEOPUH MPSMBIX U IMJIOCKOCTEH K PEIICHHUIO 33129 YJIE€MEHTapHON T€OMETPHH.
18. Dnmurnc, CBOMCTBA AJLIUIICA.

19. T'unep6ona, CBOWCTBA TUNIEPOOIIHI.

20. lupexTopruaibHOE CBOHCTBO AJLTUIICA U THITEPOOITBI

21. [Tapabona, cBoicTBa TapaboJIbI.

22. O61ee ypaBHeHHE KpUBO BTOporo nopska. [lepeceuenre KpuBoii BToporo nopsiaka u
MPsIMON. ACHMIITOTHYECKUE HATPABICHHUS.

23. LleHTpBI KPUBBIX BTOPOT'O MOPSIKA.

24. KacarenbHble K KDUBBIM BTOPOTO Mopsiika. ONTHYECKHE CBOWCTBA AIUIUIICA, THIIEPOOJIbI,




napadobL.

25. JlnameTpbl KPUBBIX BTOPOTO Mopsiaka. Teopema 0 CONpspKeHHBIX AUaMeTpax KpUBOM BTOPOTO
nopsiaka. I 1aBHbIe IMaMeTpHl U TIIaBHBIC HAIIPABICHNS] KPUBOI BTOPOTO MOPSAKA.

26. XapaKkTepuCTHYECKOe YpaBHEHHE KPUBOH Broporo nopsaka [Ipusenenne obmero ypaBHeHUs
KPHUBOH BTOPOTO MOPsIKA K KAHOHWYIEeCKOMY BHIY. Kiaccudukanus KpHUBBIX BTOPOTO MOPSIIKA.
27. [ToBepXHOCTH BTOPOTO NOpsiika. MEeTO | CeUeHHIA.

28. unuaaprudeckue 1 KOHUIECKHE MTOBEPXHOCTH B IPOCTPAHCTBE.

29. IToBepXHOCTH BpallleHHs B IPOCTPAHCTBE.

30. DyuMncoun sl U TUNepOOION b, U MX CBOMCTBA.

31. [TapaGonouap! U UX CBOWCTBA.

32. IIpsiMoninHeliHbIE 0Opa3yolIKe TOBEPXHOCTEH BTOPOTO MOPSIKA.

I'eomerpuyeckue npeodpazoBaHus

1. OToOpakeHus u npeodpa3oBaHust MHOXeCTB. [IpousBeieHue (KOMITO3UIIMS) TPeoOpa3oBaHuii,
rpymnma rnpeoopa3oBaHHiA.

2. JIBWKeHHUS IUIOCKOCTH: MTapauIeNIbHbIM IepEeHOC, BpallleHne, 0ceBast CAMMETPUS, CKOIb3SIIas
CUMMETpHS, UX CBOMCTBA.

3. CBoiicTBa OBMKEHHH 00I1Iero Buaa.

4. OcHOBHas TeopeMa JIBUKEHUH IIOCKOCTH.

5. 'eoMeTpuyecku paBHble (GUTYPBI U UX CBOHCTBA.

6. AHaJIMTHUYECKOE BBIPAKEHHE JABWKEHUH MJI0CKOCTH. ['pynna JBMKEHHH INIOCKOCTH U ee
noarpynimsl. ['pyrnmna ciMMeTpuid TeOMETPUIECKOM (QUTYPBI.

7. Knaccudukanus nmxeHuid mockoctu nepsoro poaa. Teopema Ilans.

8. Knnaccudukanus IBMKEHHIA TUIOCKOCTH BTOPOTO poJia.

9. 'omoTeTus 1 ee CBOWCTBA.

10. TTomoGust mrockocTH, cBoMcTBa nmoaoous. Kitaccuduxanus nogoduit miaockocru. ['pynmna
o1o6wmii u ee moarpymnmnsl. [logo0HbBIE QUTYPHIL.

11. Addunnsie npeobpazoBanus ruiockoct. CroiicTBa ad)(GUHHBIX MPEOOPA30BAHUIT IIOCKOCTH
12. OcHoBHas Teopema 00 apPuHHBIX PeoOpa30BaAHUAK IIOCKOCTH.

13. AHanmTHyeckoe BblpaxkeHue ad(GUHHBIX IPeoOpa30BaHU IIIOCKOCTH.

14. TlepcniekTrBHO-ad) G UHHBIE TPe0OPa30BaHUs MIIOCKOCTH: CBOWCTBA, BHIBI.

15. I'pynna adduHHBIX TpeoOpa3oBaHUi MIIOCKOCTH U €€ MOJIPYIIIHL.

16. HaBepcus TNIOCKOCTH OTHOCUTENFHO OKpY)HOCTH. CBOMCTBAa MHBEpCHUU. AHATTUTHYECKOE
BBbIpa)XKEHNE UHBEPCHHU INIOCKOCTH.

17. IlonsaTtus o ABMKEHUSX mpocTpaHcTBa. CBONCTBA IBKEHHH pocTpancTBa. [Ipumepst
JIBHDKEHUH IPOCTPAHCTBA.

18. TIpunoxeHne TeOpHUH reOMETPUIECKUX MPeoOpa30BaHKil MIIOCKOCTH K PEHICHHIO 33124
3JIEMEHTapHON T€OMETPHUH.

[TocTpoenns Ha TIOCKOCTH IUPKYJIEM U THHEHKOH. OCHOBaHUS T€OMETPUH

1. AKCHMOMBI TIOCTPOEHUSI LUPKYJIEeM U JInHeKolH. OcHOBHBIE TOCTpoeHus. Cxema pelieHus 3a1a4
Ha [OCTPOEHHE

2. KoHCTpyKTHBHBIE MHOXKECTBA/TEOMETPUUYECKUE MECTA TOYEK

3. Mero1 KOHCTPYKTUBHBIX MHOXeCTB (MeToq 'MT, MeTo/ epeceueHnii) mpy pelieHu  3a1a4
Ha [TOCTPOEHHE.

4. IlpumeHeHre CBOMCTB ABM)KCHUN K PEIICHUIO 3a7a4d Ha IIOCTPOCHHE.

5. IlpumeHeHre CBOMCTB TOMOTETHH H ITOJIO0MS K PELICHHUIO 33/1a4 Ha IIOCTPOEHHE.

6. AnreOpanuecKuil METO/ PELICHHUS 3a/1a4 Ha TOCTPOCHHE.

7. llpuMeHeHre CBOMCTB HHBEPCUH K PELICHHUIO 33/1a4 Ha IOCTPOSHHUE.

8. Kpurepnii pa3pemmmMocTs 3a1a4 Ha HOCTPOEHUE IIUPKYJIEM U JIMHEHKOM.

9. 3agaun Ha MOCTPOEHMS, HEPa3peIINMble IUPKYJIEM U JTMHEHKOM.

Mertobl H300paxeHus

. [TapannensHoe MpoeKTUPOBaHUE U ero CBOMCTBA. IIoHATHE O LIEHTPaIbHOM IPOEKTUPOBAHUH.
. I300pakenne IOCKUX (GUTyp MpH MapauienbHOM TPOSKTUPOBAHHY.

. I300paxkeHne MHOrOrpaHHUKOB IIPH MapajieabHOM npoektupoBanun. Teopema [lonbkelllBapna.
. I300pakeHne KpyTIibIX Tel MPH apajuiedbHOM POSKTHPOBAHHH.

. AKCOHOMETpHS U €€ CBOHCTBA.

. [TonHble 1 HETOMHBIE U300Pa’KEHUSL.

. PerreHre no3uIMOHHBIX 33124 Ha MOJHBIX U300paKEHUAX.

. [lonstue o merone Momnxa.

OCHOBaHMS T€OMETPHH U dJIEMEHTHI reomeTpun JlobaueBckoro

1. I[TonsTHe 006 akcnoMaTHYECKOM MeTozie. TpeOoBaHUs, IPENbIBIISAEMbIE K CHCTEME aKCHOM.
HempoTtuBopeynBoCTh CHCTEMBI aKCHOM Ha MIPUMEpPE aKCHOMAaTUKN Beist.

. [lonHOTa 1 HE3aBUCHMOCTB CHCTEMBI aKCHOM Ha IPUMeEpe aKkCHOMaTHKU Beiins.

. Cucrema akcuom ['mib0epTa u CIEACTBUS U3 AKCHOM.

. [locTpoeHne eBKIUI0BOM FEOMETPUH HA OCHOBE akCHOM Beltns

. HemporuBopeuuBocTh akcuomaTuku [ minsoepTa.

. a1t moctynar EBkinpna u akcnoma napaiuiensHoctu [Ineiidepa.

. CyMMa yTII0B TpeyTOJIBHUKOB | MATHINA mocTynat EBkimaa.

. IlepBas u BTOpas Teopemsl Jlexanapa.

. I[Ipenymoskenust, 5KBUBAJICHTHBIE aKCHOME NTapaJUIEIFHOCTH (CYIIECTBOBAHHE TPEYTOJIbHHKA,
CyMMa YIJIOB KOTOPOTO paBHA JIByM IPSIMBIM; CYIIECTBOBaHHE YETHIPEXYroJbHUKA, CyMMa YIJIOB
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KOTOPOTO paBHa YETHIPEM IIPSMBIM; CYIIECTBOBAHHE ITOJOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB,;
KOJJIMHEapHOCTh TPEX TOYEK, PABHOYJAJICHHBIX OT IPSIMOI; BO3MOXKHOCTh OIIMCATh OKPY>KHOCTh
BOKPYT JII000TO TPEYTOJIbHUKA; IIepecedeHre JI000ro MepneHuKyIsIpa K CTOPOHE OCTPOTO YIjIa Co
BTOPOU CTOPOHOI).

10. Akcuoma napautenbHocTH Jlo6aueBckoro. CyMma yriioB TPEYTroJIbHUKA U YEThIPEXYTOJIbHUKA
Ha miockoctH JlobaueBckoro. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB Ha IJI0cKkocTH JIoGaueBckoro.
11. ITapannensHblie npsimbie o JlobayeBckomy. [Ipu3Hak napannensHocT. CyliecTBOBaHUE
napajieNbHbIX IpsAMBIX 10 JIoGaueBckoMy. YTou napajuieIbHOCTH U ero cBoiictBa. GyHKIUsSA
Jlo6aueBckoro.

12. CBoMCTBa 4eTHIPEXYTrOJIbHUKOB Ha IutockocT JlobaueBckoro.

13. CgotlicTBa napajuieibHbIX NPSAMbBIX Ha IIOocKocTH Jlo6aueBckoro. Pacxoasiiuecs npsiMpie Ha
rwtockocT JIo6ayeBCKOro: NMpU3HaK U CBOMCTBA.

14. OKpy>HOCTb, IKBHIUCTAHTA U OPUIMKII Ha TUIOCKOCTH JIOGaYeBCKOTO M UX CBOMCTBA.

15. UuTeprnperanus miockoctu Jlo6auesckoro (Moaens Kemnmu-KieiiHa Ha eBKIHIOBON
IUIOCKOCTH, Mozienb [TyaHkape Ha HOMTYIIIOCKOCTH U 1Ip.). HenmpoTHBOpeunBOCTE MIIaHUMETPHU
JloGauesckoro. HezaBucumocts akcromsl napajuienbHocTy [Ineiidepa ot ocTalbHBIX aKCHOM
T'unbGepra.

16. TTonsTHS JUIMHBI OTPE3Ka, TIIOLIAI1 MHOTOYTOJIbHUKA U 00beMa MHOTOTDaHHHUKA.

17. O630p aKCHOMATHK IUITAHUMETPUH U CTEPEOMETPHUH, IPEICTABICHHBIX B IIKOJIBHBIX
yueOHUKaX.

6. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JiUTepaTypa

ABTODBI, COCTaBUTENU 3arnaBue W3nparensctBo, rox Anpec
JI1.1 |Ky3zosnes B. I1. Kypc reomerpuu: anementsl Tonosiorun,  |Mocksa: @usmariut, 2012|https://biblioclub.ru/inde
nuddepeHnnanbHas reoMeTpyst, OCHOBAHUS x.php?
reoMeTpun: yueOHoe nocodue page=book&id=275554
JI1.2 |Bynak b. A., I'eomerpus: yriryOneHHbII Kype ¢ Mockaa: JlabopaTopus https://biblioclub.ru/inde
3onorapesa H. /1., pEIIeHUAMH U yKa3aHUSAMU: Y4eOHO- 3HaHui, 2018 x.php?
®enoror M. B., METOJMYECKOE mocodue page=book&id=561676
®enoros M. B.

JI1.3 |Bapcykosa JI. B. I'eomeTpus: IPaKTHKYM Munck: PUTIO, 2020 https://biblioclub.ru/inde
x.php?
page=book&id=599715

JI1.4 |Hdanunrep B. A. Ieomerpus: muiaHUMETpUUECKUe 3aaun Ha |Mocksa: HOpaiit, 2023 https://urait.ru/bcode/515

ocTpoeHue: yueOHoe nocodue i By30B 908

JI1.5 |Boponuna, JI. B. OcHoBbl MaTeMaTuku : Yacte 2: yueOHoe |ExatepunOypr : YpI'TIV, [https://e.lanbook.com/bo

rocobue 2015 ok/129377

6.3.1 Ilepeyens NporpaMMHOro odecnedeHust

1. Microsoft® Windows® 8.1 Professional (OEM nuuen3us, kontpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JIui ceprudurar NelB08-190415-050007-883-951;

3. 7-Zip - (CBoboanas nmuuensus GPL);

4. Adobe Acrobat Reader — (CBoOoHas nuieH3us);

5. Google Chrome — (CBoOOHAS IUTICH3HA);

6. Mozilla Firefox — (CBoOoaHas nuueH3us);

7. LibreOffice — (CBoOoanas munensus GPL);

8. XnView — (CBoOOHAS JIUIIEH3MA);

9. Java — (CBoOOaHAs JTUIICH3HA);

10. VLC — (CBoboaHast tuiieH3us);

6.3.2 Ilepeuenb npodeccHOHANBHBIX 023 JAHHBIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snextponnas OubiaroreyHas cucrema : 6a3a JaHHBIX COJIEPXKUT CBEJICHUS 00 OTEUECTBEHHBIX KHUrax U MEPUOIUTYECKUX
M3JJAHUAX M0 HAYKe, TEXHOJIOTHH, MeITUIIMHE U 00pazoBanuto. Anpec: http://elibrary.ru Pexxum nocryna: CBOOOAHBIN T0CTYTII,
DeKTPOHHO-OMOIMOTEUHAs cucTeMa « Y HUBepcuTeTcKas Onbimuoreka onnaiiny. Anpec: https://biblioclub.ru Pexxum nocrymna:
WnnuBuayanbHbI HEOTpaHUYEHHBIN TOCTYII;

DnekTpoHHO-O0nbIMoTeuHas cucreMa uznarenscrsa «JIAHb». Anpec: e.lanbook.com Pexxum nocryna: HnuButyanbHbli
HEOTpaHWYEHHBIH JOCTYII,

O6pasoBarenbHast miatdopma «fOpaiit». Anpec: https://urait.ru Pexxum nocryna: MHIuBH Ly aabHbI HEOrpaHUYEHHBIN TOCTYTI;

UC Antumaruar: cucrema oOHapy)keHus 3aumMcTBoBaHud. Anpec: https://krasspu.antiplagiat.ru Pexxum noctyna: MHIuBu Iy anbHbIH
HEOrpaHUYEHHBIN I0CTYTI;

Koncynbrant [Timoc /OneKTpoHHBINH pecypc/:ClipaBOvHO — IMpaBoBoBasi  cuctema. Anpec: Hayunast 6ubnuoreka Pexxum nocryma:
JlokanbHas ceTh By3a;




7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHME JUCIUMIIJINHBI (MOAY JIS)

[epeueHsb y4eOHBIX ayAUTOPHUIl U MOMEICHUI 3aKPEILISETCS €KEroTHbIM MpHKa3oM «O 3aKperIeH!H ay TUTOPHIA 1 IOMELICHHH B
DeepaabHOM roCyJapCTBEHHOM OFODKETHOM 00pa30BaTeIbHOM yUPEKICHHHU BhICIIEro o0pa3oBanus «KpacHospckuii
rOCY/IapCTBEHHBIN Meaarornueckuii yunsepeutet uM. B.I1. ActadbeBa Ha TeKyIIuUii To1» ¢ 0OHOBICHUEM HIEPEYHS IPOTPAMMHOTO
obecnieyeHus 1 000pynoBaHust B cooTBeTcTBHH ¢ TpeboBanusimu GI'OC BO, B Tom uucne:

1. Y4eOHble ay TUTOPHUH TS POBEICHHUS 3aHATHIH JCKIIMOHHOTO THIIA, 3aHATHIA CEMHHAPCKOTO THUIIA, KYPCOBOTO MPOSKTUPOBAHHUS
(BBIMIOJTHEHHST KyPCOBBIX PaboT), IPYIIIOBBIX H HHANBHIYAIbHBIX KOHCYJIBTALNI, TEKYIIETO KOHTPOJIS yCIEBAEMOCTH U
MPOMEKYTOYHOH aTTeCTAUH

2. [TomMerienust 11t CAMOCTOSITENBHON PabOThl 00YYarOLIIXCS

3. TToMereHus 1U1st XpaHEHHs ¥ MPOQUIAKTHIECKOTO 00CITyKUBaHUS Y4eOHOTO 000pYI0BaHUS

4. Tepevens nmabopatopuii.

8. METOAUYECKHUE YKA3ZAHUA IJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JTUCIHTUIIJIMHBI (MO Y JIA)

Copmynpyem OCHOBHBIE PEKOMEHIALNH 10 KaXIOMY Pa3Aeiy JUCIAIUINHEL:

Paznen No 1. AHanmTHyeckas reoMeTpHst Ha INIOCKOCTH U B IPOCTPAaHCTBE

UToO0B! yCIIeIHO OCBOUTH MaTepuall JaHHOTO pa3elia CTyIeHTaM He0OX0IuMO:

* OBJIAJICTh TEXHOJIOTHUEH UCIIOJIb30BaHHS BEKTOPHOTO U KOOPJMHATHOIO METOI0B PELICHHS 3a/1a4 Ha [MOCTPOCHUE U UCCIIeJOBAHUE
MIPSIMBIX U JIMHUM BTOPOTO MOPSIIKA HA TUNIOCKOCTH, peIlieHUs METPUUECKHUX 3a/1a4 [0 TeME JIMHUM EPBOro U BTOPOTO MOpPsIKa.

* OBJIAJICTh TEXHOJIOTHUEH UCIIOJIb30BaHUS BEKTOPHOTO U KOOPJMHATHOTO METOI0B PELICHU 3a/1a4 Ha [TOCTPOCHUE U UCCIIeJOBAHUE
MIPSIMBIX M IOBEPXHOCTEH IIEPBOrO ¥ BTOPOrO MOPSIIKA B IPOCTPAHCTBE, PELICHUSI METPUUIECKHX 3aa4 B IPOCTPAHCTBE.

B uTore u3zyueHus JaHHOTO pa3zesa CTYICHTHI J0JIKHBIL:

* BJIaJIeTh METOJAMHU aHAJIUTHYECKONH T€OMETPUH ITPU PELICHUH IUIAHUMETPUUYECKUX 3a/1a4 U CTEPEOMEeTPUUECKUX 3aad.

Paznen Ne 2. [IpeoOpa3oBaHusi INIOCKOCTH U MPOCTPAHCTBA.

B naHHOM paszene CTYIACHTHI JOJKHBI YCBOUTD TIOHATHS OTOOPaYKSHUSI MHOXKECTBA B MHOXKECTBO, a TAKXKE 0TOOPAKCHUE MHOKECTBA
Ha MHOKECTBO, YMETh OTJIMYATh UX IPYT OT JApyra. 3HaTh onpeaesieHus: 1) nmpeoOpa3oBaHusi MHOKECTBA; 2) 00paTHOE
npeoOpa3oBanue» 3) KOMIO3ULIKS MpeoOdpa3zoBaHuil. JJODKHBI XOPOIIO 3HATH ONpPEeICHHE IBUKSHNS, BUIbI IBHOKCHUH, CBOMCTBA
JIBIDKCHUI; yMETh MPEACTaBIATh BCIKOE ABIKEHHE B BUIE KOMIIO3UIUH He 00Jiee TPEX OCEBBIX CUMMETPHH, yMETh Pa3iIniaTh
JIBIDKCHUSI IEPBOTO U BTOPOTO POAOB. B X0/ie peleHus 3a1a4 CTyACHThI JOJDKHBI OCBOMTH OCHOBHBIE ITOCTPOCHHS, CBSI3AHHBIE C
JBIDKCHUSIMHU, IPHOOPECTH HaBBIKU ITOCTPOSHHS 00Pa30B U MPOOOPa30B JaHHBIX TOYEK U (GUTYP IIPU TOM MM HHOM JBIKCHUH, YMETh
HAXOJUTh Mapbl COOTBETCTBEHHBIX TOUYEK Ha COOTBETCTBYIONIMX (DUIypaX. BAXKHO, YTOOBI IPH PEIICHHUH 3324 CTYACHThI MOTJIA YETKO
NIePEYHCIAT TE CBOHCTBA JBIKEHUH, KOTOPbIE MM OBUTH UCIIOJIB30BaHbI IPH PELISHUH. CTYACHT HOJDKEH YMETh 3a/1aTh BCIKOE
JIBIDKCHUE aHATUTHICCKH.

CTyIeHTHI TOJDKHBI 3HATH OIpeIelieHne o100us1, CBOWCTBA, aHATUTHYECKOE 3a/laHue. 3HATh, YTO BCAKOE MOJJO0UE €CTh JIH00
JIBI)KEHUE, JINOO TOMOTETHS, TMO0 KOMITO3HIIMS TOMOTETHH U IBWKCHUS. 3HATH ONpEACICHUE TOMOTETHH, CBOMCTBA, YMETh CTPOUTh
COOTBETCTBEHHBIE 3JIEMEHTHI MPU PA3JIMYHBIX 33JIaHUSX TOMOTETHH, 3HATh, YTO OCHOBHBIM MTOHITHEM T€OMETPUN TOJO0US SBISIOTCS
MOHATHE MOJOOHBIX QUTYP.

3Hath onpeseneHue ahpPuHHOTO MpeodpazoBaHusl, CBOMCTBA, yMETh 331aBaTh apPUHHOE MpeoOpa3oBaHUe AHATUTUICCKH. 3a/1aB
ad¢punHOE MpeoOpa3oBaHKUEe TPEMsI APaMH COOTBETCTBECHHBIX TOYEK, YMETh CTPOUTH COOTBETCTBEHHBIC AJIEMEHTBI. 3HATH TIOHITHE
pOJICTBa, YMETh CTPOUTH COOTBETCTBYIONIUE (PUTYPHI B POJICTBE. ¥ METh CTPOUTH JJLIHIIC MO €T0 COMPSIKCHHBIM TUaMEeTpaM, a TaKkKe
(burypy, poICTBEHHYIO OKPY>KHOCTH. YMETh CTPOUTH CEUCHHE TIPU3MbI TNIOCKOCTBIO, HCIIOBb3YsI POACTBO. YMETh OTJIMYATh MOJIHBIH
YEpTEeX OT HETOJHOTO, 3HATh JOCTATOYHBIN IPU3HAK MMOJIHOTHI YePTEkKa, YMETh pellaTh MO3UIMOHHBIC 33]]a91 Ha TOJIHOM YepPTeke.
CTy/IeHTBI JOJDKHBI 3HATH OTPEeNICHHE METPHUYECKH OTIPEICIICHHOTO YePTEekKa, yMETh PElIaTh 33Jaul METPUYECKOTO XapakTepa, Ha
METPHUYECKH OTPEICICHHOM YepPTEKE.

PexomeHaanuy 1o BHIMOJIHEHHIO CIIETYIOIUX KOHTPOJIBHBIX MEPOIPUATHI MOJTYJIsl, CBSI3aHHBIX C UCIIOJIb30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHI:

1) Pemenue 3a1a4 Ha npuMeHeHHe ABHKEHUH B cpere XKupast MaTemaTHka. J{J1s BBIIOJIHEHHS 3TOr0 KOHTPOJIBHOTO MEPOIPUSATHS
HEOOX0ANMO XOPOIIO 3HaTh BO3MOKHOCTH JKMBOI MareMaTHKH 110 MOCTPOSHUIO 00pa3oB (GuUryp moj AeHCTBHEM COOTBETCTBYIOLIUX
JIBIDKEHUH MJIOCKOCTH, YMETh CO3/1aBaTh COOCTBEHHBIE IBH)KEHUS, PeLIaTh 331a4y Ha IPUMEHEHUE IBUIKEHHI.

2) Pemienue 3a1a4 Ha npuMeHeHne noaoouil B cpene JKupas maremaruka. [1Jist BBIOJIHEHHS STOTO KOHTPOJIBHOTO MEPOIPUSTHS
HE00XO0IMMO XOPOIIO 3HaTh BO3MOXKHOCTH JKHBOW MaTeMaTHKH 0 TIOCTPOEHHIO 00pa30B GUryp 1moja AeCTBUEM rOMOTETHH U
KOMITO3UIIMY JIBIDKCHHUS 1 TOMOTETHH, YMETh CO3/1aBaTh COOCTBEHHBIE MTOJ00MS, PeIIaTh 33/1a4d Ha IPUMEHEHUE MOI00u.

Paznen Ne 3. [TocTpoeHHs IUPKYJIEM U JIMHEWKOM. METOBI H300paXKEHHUSI.

UToOB! yCIIeITHO OCBOUTH MaTepuall JAHHOTO pa3jesia CTyIeHTaM Heo0XoIuMo: 1) 3aBeCTr CBOM CIOBapHK IO TE€OMETPHH, B KOTOPOM
CHUCTEMaTH3UPOBATh CBOMCTBA M MPU3HAKY OCHOBHBIX IIOHATHH, CBSI3aHHBIX C TAKUMH 00BEKTaMH, KaK TPEYTOJIbHUK, HapajljieorpamMm,
OKPYXXHOCTB; 2) YTOOBI YCIEIIHO PeIaTh 3ajauydl Ha HOCTPOSHNE METOIOM BBIIEJICHUS BCIOMOTATeNbHOH GUrypsl, HEOOX0AUMO
CaMOCTOSTENILHO OTPa00TaTh OCHOBHBIE IIOCTPOEHHS C IIOMOIIBIO IUPKYJIS U JIMHEHKY;

3) MeToA mepeceyeHust MHOKECTB TPeOyeT YMEHHUS CTPOUTH OCHOBHBIE MHOXKECTBA, II03TOMY HEOOXOJUMO OTpaboTaTh HaBBIK
IIOCTPOCHHUS 3TUX MHOXKECTB; 4) anreOpandyeckuii MeTo]| peleHus 3a1a4 Ha IIOCTPOEHHE, KaK METOJI B IIKOJILHOM Kypce TeOMeTpUuu




He paccMaTpuBaercsi. OHAKO MMOCTPOEHHE HEKOTOPBIX OTPE3KOB, 3aAaHHBIX (pOpMynamMH, IPUCYTCTBYET B IIKOJILHOM Kype.
Heo6xonmumo ymMeTb CTpouTh OTPE3KH, 3a1aHHble hopmynamu. J{aHHbBII METOA pelieHus 3a7ad Ha TIOCTPOSHHE ITO3BOJISIET OTBETHTD Ha
BOIIPOC: pa3pelnmMa JIn IaHHas 3aja4ya ¢ IIOMOIIBIO IUPKYJIA U JTMHEHKH.

B uTore u3yuenus 1aHHOTO pa3zesa CTYACHTHI JOJDKHBL: YMETh pellaTh 3a/1a4ui Ha IOCTPOEHHUE, YETKO BbIJIEIISAS YEThIpEe 3Tama; yMeTh
pemnIaTth 3aa4y Ha BHIYUCIICHUE U JOKA3aTENbCTBO; 3HATh OCHOBHBIE a)QUHHBIC M METPUUECKHE CBOWCTBA TPEYTOIbHUKA,
rapajiesiorpaMma, YeThIPeXyTroJIbHUKA U OKPYKHOCTH; IPAaBUIIBHO CTPOUTH U300pakeHHs TUNIOCKUX U IIPOCTPAHCTBEHHBIX (HUTYD;

Paznen Ne 4. OcHOBaHuUS TeoMeTpUn

OnHUM U3 OCHOBHBIX HOHSTHH pazjena SBsSeTcs aKkCHOMaTH4YeCKU MeTo | mocTpoeHus Teopun. Heo6xonumo 4€TKO ysICHUTb, 4TO B
TEOPHH, KOTOPYIO MPEATNOIaraeTcs IOCTPOUTh Ha OCHOBE aKCHOMATHYECKOTO METOAA, OJDKHBI OBITh YETKO MEPEUYHCIeHb OCHOBHBIE
(neomnpenensemple) NOHATHS. HUKaKUX OnpeeseHnii UM /1aBaTh HE HY)KHO. A BOT BCE OCTaJIbHBIE MTOHATHUS (IPOU3BOHBIE) TOJIKHbI
OBITH 00513aTENBHO ONIPEAETIEHBI Yepe3 OCHOBHBIC TIOHATHS WM ITOHATHS paHee onpenenéHuble. HUKaknuX MOHATHI TPEThero BUaa OBITH
HE JIOJDKHO.

OCHOBHOE CcoziepKaHHe TEOPUHU COCTABIIAIOT YTBEPXKACHHS O CBOMCTBaX NOHATHH. VX Toxe pa30uBaroT Ha /iBa Buja. K nepsomy By
OTHOCST T€ YTBEP)KACHUS O CBOIMCTBA MOHATUH, KOTOPbIC MPUHUMAIOTCS 0e3 Toka3arenbcTBa. VX Ha3piBaloT akcuomamu. Bee
OCTaJIbHBIC YTBEPKICHHS JOJDKHBI ObITh 0053aTENIbHO TOKa3aHbl HA OCHOBAaHUM aKCHOM U (WJIM) paHee JJOKa3aHHBIX yTBEPKACHUH. 1x
Ha3bIBAIOT TEOPEMaMH, JTEMMAMH WIIH MIPEATI0KESHUAMH.

OCHOBHBIMH TPeOOBaHHUAMH, KOTOPbIC PEIBSBISIIOTCS K CHCTEMaM aKCHOM, Ha 0a3e KOTOPBIX CTPOUTCS Ta WU HHAsI TEOPUS,
SIBJISIFOTCSI HEIPOTHBOPEYMBOCTD, HE3aBUCUMOCTB U ITOJHOTa. Ha/to XOpoIio yCBOUTE HE TOJIBKO OIMPEICICHHE KaXA0T0 U3 ITHX
TpeOOBaHUIA, HO U 3HATH KPUTEPHHU, UCTIONB3YS KOTOPHIE MOKHO BBISCHHUTH, YIOBICTBOPSET JIU TA WIN HHAS CHCTEMa aKCHOM 3TUM
TpeOOBAHUSM.

UroObl pa3o0paTbCsi B 3TOM BaXKHOM BOIIPOCE, HEOOXOAMMO aKTyaIM3UPOBATh MOHATHE MOJIENHU (MJIM HHTEPIIPETAIINN) CUCTEMBI
akcroM. ['0BOpSIT, 4TO Ha 6a3e HEKOTOPOI N3BECTHOI TEOPUH OCTPOSHA MOJIENTb CHCTEMBI aKCHOM, €CITH B 3TOW TEOPHH YAAIOCH
NPUIATh KOHKPETHBINA CMBICII OCHOBHBIM MOHSATHSM, O KOTOPBIX HAET PEYb B aKCHOMAX, B PE3YJIbTAaTE YEr0 BCE aKCHOMBI HCCIIELyeMO
CHCTEMBbI OKa3aJIUCh BBITIOJIHCHHBIMH.

O06s13aTenbHBIM TpEOOBaHKEM K JIH000H cUCTeMe aKCHOM SIBIISETCS €€ HEePOTUBOPEUYHBOCTh, KOTOPAst 03HAYAET, YTO U3 3TOW CUCTEMBbI
AKCHOM HeJIb3s BBIBECTH J[Ba IPOTUBOPEUAILUX IPYT APYTY YTBEepkAeHMA. KpuTepreM HepOTHBOPEUNBOCTH CHCTEMBI aKCHOM
SIBIISICTCS. HAJIMYUE Y STOW CHCTEMbI MOJIEIH, TOCTPOSHHOM Ha 06a3e 1100 HEeNMPOTUBOPEUMBOM TEOPHUH, JINOO TEOPHUH,
HEMPOTUBOPEUHBOCTH KOTOPOH MOATBEPKACHA ATUTEIEHON MTPAKTHUKON.

CrenyromuM TpeGOBaHNEM, KOTOPOE HE SBISETCS 0053aTeNbHBIM, 3TO TPeOOBaHNE HE3aBUCHMOCTH CHCTEMBI aKCHOM. JTO
€CTECTBEHHOE TpeOOBaHNE BOSHUKAET U3 MOTPEOHOCTH MUHIUMHU3UPOBATH CIIUCOK akcoM. CHCTEMY aKCHOM Ha3bIBaeTCs HE3aBUCHMOIA,
€CIIM HM OJJHY W3 aKCHOM 9TOH CHCTEMBI HENb3s BHIBECTH U3 OCTAIBHBIX aKCHOM KaK TeopeMy. MOXHO JOKa3aTh, YTO CHCTEMA aKCHOM
He3aBUCHMa, eCJIU JUIs 10001 € aKCHOMBI HOBasi CUCTEMA, [TOJyYSHHAs 3aMEHOU B JIAHHOM CUCTEME 3TOW aKCHOMBI Ha €€ JIOTHYECKOoe
OTpHIIaHUE, OyIET HENPOTUBOPEUNBOW. DTO M €CTh KPUTEPUH HE3aBUCMOCTH CHCTEMBI aKCHOM. M3 METOMUYECKHX COOOpaKEeHHI
cucTeMa akCHOM B OOJIBIIMHCTBE MIKOJIBHBIX YU€OHUKOB 110 TEOMETPHH HE SIBIISIETCS] HE3aBUCHMOIA.

[MocnenqnumM TpeboBaHUEM, KOTOPOE B OOJBIIMHCTBE COBPEMEHHBIX MATEMAaTHUECKUX TEOPUil (HAaIpuUMep, B TCOPHH TPYIII, B
KOHEUYHBIX T€OMETPHUSX) HE BBITIOJIHACTCS, 3TO TPEOOBAHKE TOJIHOTHI CUCTEMBbI akcHOM. CHCTeMa aKCHOM Ha3bIBAETCS TIOJHOM, €CITH K
HeH Helb3st 100aBUTh HU OJHOTO YTBEPIKIICHUS, IPETCH Y IOIIEr0 Ha POJIb HOBOW aKCMOMBI, KOTOPOE HEJb3s1 BRIBECTH KaK TEOPEMY H3
3THX aKCHOM, 1 KOTOPOE BMECTE C IAHHBIMH aKCHOMaMHU 00pa3yeT HeMPOTHBOPEUUBYIO cucTeMy. KpuTeprem MmoJIHOThI CHCTEMbI
aKCHOM SIBJISIETCS N30MOP(QU3M BCEX €€ MOJICICH.

W3ydenne nompITOK aKCHOMaTHIECKOTO TIOCTPOEHUS TeOMETPHH, ipeanpunaToro Esxmmaom B ero 13 kaurax «Hagamay,
PEKOMEH/1yeTCs IIPOBECTH IO ClieAyoleii cxeme: chopMyIMpoBaTh HEKOTOPBIE ONPEAEICHUs, C KOTOPBIX HAYWHAETCS I1epBasi €ro
KHUTa, IePEIHCIIUTD IOCTYJIaThl K HEKOTOPBIE aKCHOMBI, I0Ka3aTh TEOPEMY O PaBEHCTBE YTJIOB IPH OCHOBAHUHU PaBHOOEIPEHHOTO
TPEyroJIbHUKA, TO3HAKOMUTHCS ¢ IPOOIEMOH IATOTO MOCTyJIaTa.

PaccmarpuBas o6ocHOBaHME eBKINI0BOM reomerpuu 1o J[.I'unsbepty, chopMynupoBaTh aKCHOMBI IEPBO IPYIIIBI COEIMHEHNS,
000CHOBATh HEMPOTHBOPEYNUBOCTH ITOM I'PYIIIBI AKCHOM, TIOCTPOUB €€ TUCKPETHYI0 Moaenb. OOpaTuTh 0c000e BHUMaHHE Ha T€ €r0
YTBEPKIEHHS, KOTOPbIE UMEIOT aHAJIOTH B ILIKOJILHOM Kypce reoMeTpun. PekomMeHayeTcs, Hanpumep, pa3o0paTbes C 10Ka3aTeabCTBOM
TEOPEMBI O TOM, YTO K)KIOH INIOCKOCTH IPHHAUISKHUT, IO MEHBLIEH Mepe, TPY HEeKOJUIMHEAapHbIe (He JIeKaIie Ha OJHON IPsIMOii)
TOYKHU.

PaccmarpuBas Bropyto rpyniy akcuoM nopsaka /I.I'uns6epra, pekoMeHnyercss 00paTuTh 0c000€ BHUIMaHHUE Ha OCHOBHOE MOHSATHE,
CBOMCTBAa KOTOPOT'O ONKCHIBAIOTCS B aKCHOMax 3Toi rpynmnsl. [Ipoanann3upoBars 10Ka3aTeNbCTBO «OUEBHIHBIX» Ha MEPBBIN B3I
TEOpEM, HalpuMep TEOPEMBI O TOM, YTO HUKAKas IpsiMasi He MOXKET Iepecedb BCE CTOPOHBI TPEYTOJIbHUKA B UX BHYTPEHHUX TOYKAX.

3aBepiaeTcs MOCTPOCHUE CUCTEMBI aKCHOM a0COIIFOTHOM reOMETPUH TPYIION aKCHOM KOHTPYIHTHOCTH (5 aKCHOM) U TPYIIITOi
aKCHOM HerpepbIBHOCTH (2 akcroMbl). C IOMOIIBIO aKCHOM 3THX TPYII YAAETCS HE TOJIBKO ONPENEIUTh U3MEPEHHUE JUTUH OTPE3KOB U
IUIoMIaiei MHOTOYTOJIBHUKOB, HO U JIOKa3aTh TEOPEMbI (HAaIIpuMep, IepBasi U BTopas TeopeMsbl JIexxaHpa), CBSI3aHHBIE C H3MEPEHUEM
CyMMBbI BHYTPEHHHX YTJIOB TPEYrojbHUKa. OTMETHUM, YTO CHCTEMa aKCHOM a0COJIFOTHON IreOMETPUH HE SBIISICTCS TIOJIHOM, B
akcuomatuke ['mnpbepra ona coctouT U3 19 akcuom




JlanbHeiiniee pa3BuTHE TEOPHH BO MHOTOM 3aBHCHUT OT TOTO, KAKYIO JIOMOJHUTENEHYIO aKCHOMY B Ka4eCTBE JIBaJIIaTON MBI 100aBUM K
cucTeMe akcuoM abcoloTHOH reomerpun. Ecnu 3T0ii akcromoii OyneT akcnomMa napasuiensHoctu [Ineiidepa (uepes Touky, He
JISKAIIYIO Ha TPSIMOH, B TUIOCKOCTH, ONPECISIeMOM 3TOM TOUKOM U MPSIMOi, MOXKHO TIPOBECTH He OoJiee 0JHOM MpsIMOii, He
NepeceKaroeil JaHHYIO MPSAMYI0), TO MBI IIOJIY4YHUM XOPOIIO 3HAKOMYIO HaM IO IIKOJIBHOMY KYpCY F€OMETPHUHU €BKIIMIOBY T€OMETPHIO.

Ecnu sxe B kauecTBe BaIIATON aKCHOMBI MBI 100aBUM K aOCOIIOTHOHM reoMeTprn akcuoMy JIo6adeBCKoro (CymecTBYIOT mpsMast 1
TOYKa, el He MpUHAUIeXkaIlas, 4YTo Yepe3 3Ty TOUKY IPOXOIUT He MEHEe ABYX MPSAMBIX, HE EPECEKaIOIINX JaHHYIO IPAMYIO U
JISKAIIUX C HeH B OJIHOW TIOCKOCTH), TO MbI OJIy4HuM reoMeTprio JlobaueBckoro. [Ipu uzyuenuu pasaena « JIeMEHTbI TeOMETPUU
JloGaueBckoro» pekomMeHayeTcs 0coboe BHUMaHUE OOpaTHTh Ha ONpeieNIeHHE NapauIeIbHBIX U PACXOAALINXCS (CBEpXIIapalIeIbHbIX )
IPSMBIX, UX cBoiicTBa. Takoe pasHOOOpa3ne BO B3aMMHOM PacIONI0KEHUH MPSAMBIX IPUBOIUT K TPEX MyUIKaM MPSIMBIX: ITy9IOK
MIepEeCEKArOLINXCS PSIMBIX, IIyYOK MapauIeNIbHBIX MPSMBIX U IIYYOK CBEPXMApaJUICNIbHBIX PSIMBIX. PaccMaTpuBast TpaeKTOPHIO TOUKH
OTHOCHTEJIFHO IIEPBOTO Iy4Ka, Mbl II0JIyYUM 3HAKOMYIO HaM OKPY>KHOCTb, OTHOCUTEIBHO BTOPOTO Iy4Ka — OPUIMKII, OTHOCUTEIHEHO
TPETHETO MyUyKa — IKBUAUCTAHTY (JIMHUIO PAaBHBIX PACCTOSIHUIM).

3aBepimaetcs pa3zes 0030pOM aKCHOMATUK TUTAHUMETPHH U CTEPEOMETPHUH B IIKOJIEHBIX YUEOHUKAX, aKCHOMATHIECKUM TIOJIXOJIOM K
OTPEICIICHHIO MMOHATHUS JUTMHBI OTPE3Ka, TUIONAM MHOTOYTOJIbHIKA U 00bEMa MHOTOrpaHHUKa. OTMETHM, YTO B MOYJie OyneT
paccMoTpeH OoJiee KOPOTKHIA ITyTh 00OCHOBAHUS €BKITUIOBOM reOMeTpHH, IpeuiokeHHbIi ['epmManom Beiinem. B ocHOBY 3TOTO
moJ1xo/1a Oy/IeT MOJI0KEH BEKTOP U OTEpalliK HaJl BEKTOPAMH, 4 TEOMETPUYECKasi YaCTh CUCTEMBbI aKCHOM Beiiiist OyeT cocTosTh Bcero
W3 IByX aKCUOM: aKCHOMBI OTKJIQ/IbIBAHHS BEKTOPA U aKCUOMBI TPEYTOJIBHUKA.
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