MUHMCTEPCTBO ITPOCBEILEHNS POCCUNCKOM ®EJIEPALIN

(enepasbHOE rocyiapcTBeHHOE OHIKETHOE 00pa30BaTe/IbHOE YUpeKIeHHe BhICIIEro 00pa3oBaHus

«KpacHosipckuii rocy1apcTBEeHHbIH MeJarorn4ecKuii yHuBepcuTeT
um. B.I1. AcradneBa»

(KT'ITY um. B.I1. Acradnena)

HPEAMETHASA YACTD (110 ITPO®UJIIO
MATEMATHUKA)

I'eomeTpus
paboyas nporpaMma JUCIHUILIMHBI (MOTYJIS)

Kpamuduxanus

dopma o0yueHus

OO0was TpyI0eMKOCTb

O0akajaBp

44.03.05 Maremaruka 1 uapopmatuka (0,2024).plx
o4Hast

10 3ET

YacoB 1o yueOHOMY IUIaHy

B TOM YHCJIC:

AyJUTOPHBIC 3aHATHSA

caMOCTOsITeNIbHAsE paboTa

KOHTaKTHas paboTa BO BpeMs
npomesxytouHoit arrecranuu (MKP)

JacoOB Ha KOHTPOJIb

360
148

175,77

0,63

35,67

Pacnpeaene}me YacoB TUCHUILIMHBI IO CeMecTpam

Bunp! koHTpONI B cemecTpax:

9K3aMeHBI 3
3a4eTHI C OLICHKOH 1, 2

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 3@2.0)

Kypee>) HUroro

Henens 17 18 5/6 16 5/6

Bun 3anaruit VI PIT VI PIT VI PIT VI PIT
Jlekuun 18 18 22 22 30 30 70 70
JlabopaTopHble 22 22 24 24 32 32 78 78
KonTakTHas padora 0,33 (0,33 0,33 0,33
(mpoMexxyTOUHas
aTTecTalus) 3K3aMEHBI
KonraktHas pabora 0,15 0,15 0,15 10,15 0,3 0,3
(mpomexxyToaHast
aTTecTallysl) 3a4eThl
Uroro ayx. 40 40 46 46 62 62 148 148
KonrakrtHas pabora 40,15 140,15 46,15 46,15 [62,33 (62,33 |14903 143,63
C OOKYMEHT NMOANMCAH
Cam. pabora 103,85 103,85 [25,85 25,85 |46 46 17p,7 175’%1'IF<TPOHHOI7I ROANUCHIO
Yacel Ha KOHTPOJIb 35,67 (35,67 35|67 35,67
HWrtoro 144 144 72 72 144 144 36D Cepfadxar: 00BEBBBAS62437DDOD6A077C2CTEE44514
Bnaheney: XonuHa Mapusa BanepbesHa
[DevictBuTteneH: ¢ 17.06.2024 po 10.09.2025
.




ITporpammy cocTaBuiI(1):
onn, Ilpogeccop, Maiiep Banepuii Pobepmoguu

knH, [loyenm, Aéwuna Examepuna Anopeesha

Pabouas nporpaMma AUCIUIUIMHEL

I'eomerpus

paspaborana B coorBercTBuu ¢ PI'OC BO:

DenepanbHBIA TOCYAapCTBEHHBIH 00pa30BaTeNIbHBII CTAHAAPT BHICIIET0 00pa30BaHUs - OaKanaBpHaT MO HAMIPABICHHIO MTOATOTOBKA
44.03.05 Ilenaroruueckoe obpaszoBaHue (C AByMs Npo(UIIIMU IOArOTOBKH) (IpHka3 MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HA OCHOBAHUHA yqe6H0ro IJ1aHa:

44.03.05 Ilenarornueckoe oOpazoBaHue (¢ IByMs NPOQUIISIMH MOATOTOBKH)

Hanpagsnennocts (npodunp): Matemaruka u HHpopMaTHKa

Beimyckaromas kadepa:

MaTeMaTHKK M METOIHKU 00y4eHUs MaTeMaTHKe; HHPOPMATHKH U HHGOPMALIHOHHBIX TEXHOJIOTHI B 00pa30BaHUH

Pabouas nporpamma o100peHa Ha 3acejaHnu Kadeapbl
D10 MaTtemMaTUKH ¥ MeTOAUKH 00y4YeHUsS] MATeMaTHKe

IIpoTokou ot 08.05.2024 1. Ne 9
3aB. kadpenpoit [lamkuna M.b.

[Ipencenarens HMCC(C) Aémmna E.A.
15.05.2024 1. Ne 7



1. LIEJIM OCBOEHMS AUCLIUILINHBI (MOIY.JIST)

OCBOCHHE TEOPETUYECKUX TOJIOKEHUI U MaTEMaTHUECKOTO armapaTa pa3/JeJoB FeOMETPUH, UIMEIOIINX IPUIIOKEHHS K TOHUMAaeMOMY B
LIMPOKOM CMBICJIE IIKOJIBHOMY KypCy T€OMETPHH.

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBHOM NPOT'PAMMBI

Hukn (paznen) OIL:

[51.0.07.01

2.1|TpeGoBanus K NpeABapuTeJLHON MOATOTOBKE 00y4al0LIerocs:

2.1.1|lIxonpHBIN Kypc TEOMETPUU

2.1.2|O3nakomurenbHas npakTuka (mo npodumo Maremaruka)

2.2 | AncuunimHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPBIX 0CBOEHHE JaHHOW AUCUMIJIMHBI (MOAYJIs1) HE0OX0AUMO KaK

npeiecTByOIee:

2.2 1|duddepenunansaas reoMeTpHs

2.2.2|IIpodubHoE UCccIei0BaHNE B MaTEMaTHKE

2.2.3|OnemenTapHas MaTeMaTuKa

2.2.4|Metoauka o0yueHHs: MaTEMaTHKE

2.2.5|lIpon3BoacTBeHHAS TTeAaroruaecKast mpakTuKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUIIJIMHBI

(MOJLY.JIST)

YK-1: Croco6eH ocyuiecTBJIsATh NOMCK, KPUTHYECKHI aHAJIM3 M CUHTe3 HHGOPMAaLuH, IPUMEHATh CHCTEMHBIH MOIXO0/ JAJIs

peuieHus IMOCTABJECHHBIX 3a1a4

YK-1.2: [Ipumensiet Jioru4eckue (popMbI U MPoOLEyPHI, CIIOCOOEH K pedieKcHHU 110 NOBOAY COOCTBEHHOI U UY:KO

MbICJIUTEIbHOM AesSITeJIbHOCTH

3HaTh:

Yposenb |  |TeopeTHuecKre OCHOBBI JOTMYECKOT'0 aHAIN3a PACCYKISCHUN 1 METO/IbI JIOTHYECKOT0 000OCHOBaHMS BBIBOJIOB B
HOJHOM 00BbeMe (IIPaBHIIBHO BBIIOJIHEHO Ooniee 90% 3anaHmit)

YpoBeHb 2 |TEOpPETHYECKUE OCHOBBI JIOTHYECKOTO aHAIM3a PACCYKACHUH W METOIbI JOTHYECKOT0 000CHOBAHUSI BEIBOJIOB B
JIOCTAaTOYHOM 00beMe (IPaBUIILHO BBINOJIHEHO Gosiee 80% 3amaHuil)

YpoBenb 3 |TeopeTHUYECKHE OCHOBBI JJOTMYECKOT'0 aHAIN3a PACCYKICHUN 1 METO/IbI JIOTHYECKOT0 000OCHOBaHMS BBIBOJIOB B
HETIOJHOM 00beMe (IPaBHIILHO BRIONHEHO Oostee 60% 3amaHuii)

Ymern:

VYpoBeHb | |IPaBUIBHO CaMOCTOSATENBHO IPUMEHATH JOTHUECKHE GOPMBI M MPOLEAYPBI, OCYIIECTBIATH PEGIICKCHIO TI0 ITOBOLY
COOCTBEHHOH M 4Y)KOI MBICIMTENBHON IeATENILHOCTH (TPaBUIJIBHO BBINOJIHEHO Oosee 90% 3amanuii)

YpoBenb 2 |IpUMEHSATH Jorudeckue GopMbl U IPOLEAYPHI B JOCTATOYHOM 00BEME, OCYIIECTBIATH PE(IIEKCHUIO 110 TIOBOLY
COOCTBEHHOI 1 UyKOI MBICIHTEIILHON AEATEIBHOCTH IOy CKasi HETOYHOCTH (IPaBHIILHO BBIONHEHO Oosiee 80%
3aJJaHUi)

VYposenp 3 |periath 3a/1a4u 10 3aJaHHOMY aJITOPUTMY, YACTUYHO OCYIICCTBISITh PEQICKCHIO MO MOBOIY COOCTBEHHOW M UyXKOH
MBICIIMTENBHON AEATENILHOCTH (IPaBUIIbHO BBINOJIHEHO Ooee 60% 3amanHuii)

Baapern:

VYpoBeHb |  |HaBBIKAMU IPUMEHEHUS JIOTHUECKUX GOPM U IIpouenyp, pehIeKCUBHOM AESTENFHOCTH B TIOJIHOM 00beMe (IIPaBHILHO
BEITIOTHEHO Ooiee 90% 3amaHmii)

YpoBenp 2 |HaBbIKaMM IPUMEHEHUs JOru4eckux Gpopm u mpouenyp, pedaeKCUBHOM AATEILHOCTH B JOCTATOYHOM 00BEME
(mpaBwIbHO BEIMOIHEHO Oosee 80% 3ananHuii)

VYpoBeHb 3 |HaBBIKAMU IPUMEHEHHUS JIOTHIECKUX GOpM U mpouenyp, pedaekCHBHON esTENFHOCTH B HETIOJIHOM 00beMe

(npaBuiIbHO BBINOJIHEHO Oonee 60% 3ananuil)

IIK-1: Cnnoco0eH ocBauBATh H HCMOJb30BATH TeopeTUYeCKHEe 3HAHUA U NIPAKTHYCCKHE YMEHHUS U HABBIKH B l'lpeZlMeTHOﬁ

00.,1acTH IPH pelieHnH NPodeccHOHANBHBIX 32124

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U JUAAKTHYECKHE ¢JUHULbI IPeJIMETHOI 00/1acTH (IIPenoAaBaeMoro npeaMera)

3HaTh:
YpoBenb | |cTpyKTYypy, COCTaB M TUIAKTHUECKUE EAMHUIIBI Pa3ZesIOB TEOMETPHUH B IIOJHOM 00beMe (IIPaBUIIBHO BBIITOJIHEHO
6onee 90% 3amanmit)
YpoBeHb 2 |CTPYKTYpPY, COCTAB U JUIAKTHUECKHE EANHUIIBI Pa3/esIOB FTeOMETPUH B JOCTATOYHOM 00beMe (IIPaBIUILHO BBIIOJIHEHO
6onee 80% 3ananuii)
Yposenb 3 |CTPYKTYypy, COCTaB M TUNAKTHUECKUE SAMHUIIBI PA3/eIOB TEOMETPUU B HEMOJIHOM 00beMe (MIPaBUIbHO BBHIIIOJIHEHO
6onee 60% 3amaHmii)
YMmers:
VYpoBeHb | |IpaBUIBHO CaMOCTOSATENBHO PEIIATh BCE THIOBBIC 334K T€OMETPHH (IIPaBHILHO BBIIOJIHEHO Oonee 90% 3amanmii)
YpoBenp 2 |pemiaTh TUIOBBIE 33124 T€OMETPHH JIOITYCKasi HETOYHOCTH (IPaBUIIbHO BBINOJIHEHO Oosee 80% 3anaHuii)
VYpoBeHs 3 |pemiaTh MpocTeHIne THIIOBEIE 3a1adll TEOMETPHH T10 33JaHHOMY alropuTMy (IIPaBUIIBHO BEINOJIHEHO Ooiee 60%




| 3a/1aHN1i)

Buaaners:
VYpoBenb |  |HaBbIKaAMU pelIEHUs BCEX THIIOBBIX 3a]a4 TeOMETpUH (IIPaBUIILHO BBINOJIHEHO Oosiee 90% 3amanuii)
VpoBeHb 2 |HaBBIKAMU PELIEHHs TUIOBBIX 3324 FeOMETpUU (IIPaBUIBHO BbIIONHEHO Ooee 80% 3anaHuil)
VYpoBeHb 3 |HaBBIKAMH PELIEHHS NPOCTEHIINX TUIIOBBIX 3a/1ad reoMeTpUH (IPaBUIILHO BEINOTHEHO Oosee 60% 3ananHuii)

IIK-1.2: YMeeT ocymiecTBJISATH 0TOOP Y4eOHOI0 COEePKAHMA JJIS €ro peajin3aliui B pa3jn4yHbIX (hopmax o0yueHus B

cooTBeTcTBUM ¢ TpedoBanusmu ®PIrocC OO0

3HaTh:

VpoBens |  |TeopeTnueckuii MaTepua pa3aeaoB FreOMETPHH, UMEIOIINY OTHOIICHNE K IIKOJIFHOMY KypCy T€OMETPHHU B TIOTHOM
oObeme (paBUIILHO BBINOJIHEHO Oonee 90% 3ananuii)

YpoBeHb 2 [TeopeTHUYECKHH MaTepUall pa3esioB reOMETPHH, UMEIOIINI OTHOIIEHHE K IIKOJIBHOMY KypCY F€OMETPHH B TIOJTHOM
o0beme (TTpaBWIIBHO BEIMOIHEHO Oonee 80% 3ananuii)

YpoBenb 3 [TeopeTHyecKH MaTepUall pa3IesioB FeOMETPHH, UMEIOIINI OTHOIIEHHE K IIKOJIBHOMY KypCY F€OMETPHH B TIOJIHOM
o0beme (TIpaBWIIBHO BEIMOIHEHO Oosee 60% 3ananuii)

YMmers:

YpoBenb |  |IpaBHIBLHO CAMOCTOSTENBHO OCYIIECTBIATH 0TOOP yueOHOro COJepIKaHus U3 Pas3elioB FEOMETPHHU JJIS €T
peanu3aiuy B pa3innvHbiX popmax oOydeHus B coorBeTcTBrH ¢ TpeboBaHusaMu @I'OC OO (npaBUIIbHO BBIITOIHEHO
oomnee 90% 3aganuii)

VYpoBeHb 2 |IPaBHIBHO CAMOCTOSTEIBHO OCYIIECTBIATE OTOOP Y4eOHOTO Colep KaHMsI U3 Pa3AeoB FeOMETPUH IS €T0
peanu3anuu B pa3nn4HbiX ¢popmax oOyueHus B coorBercTBuu ¢ TpeboBaHuaMU PI'OC OO (npaBUIIBHO BBIIIOIHEHO
6otee 80% 3amaHmit)

VYpoBeHb 3 |IPaBHIBHO CAMOCTOSATEIBHO OCYIIECTBIATE OTOOP Y4EOHOTO COoep KaHMsI U3 Pa3AeoB FeOMETPUH IS €T0
peanu3anuu B pa3nn4HbiX ¢popmax oOyueHus B coorBercTBuH ¢ TpeboBaHuaMU PI'OC OO (npaBUIIBHO BBIIIOIHEHO
6oree 60% 3amaHmit)

Baaners:

VYpoBeHb |  |HaBBIKAMHU JUIAKTHYECKOTO aHATIN3A Y4eOHOTO CONEPIKAHUS Pa3/ieloB TEOMETPHH UL €T0 PeaTn3allii B Pa3IMIHBIX
¢dopmax o0yuenus B coorsercTBuu ¢ TpedoBaHusiMu GI'OC OO B nosHoM 00beMe (IpaBUIILHO BBIIOJIHEHO Oosee
90% 3amanmit)

VYpoBeHb 2 |HaBBIKAMH JUIAKTHYECKOTO aHAJIN3a Y4eOHOTO CONEPIKaHUS Pa3/ieloB TEOMETPHH UL €T0 PeaTn3allii B Pa3IMIHBIX
¢dopmax o0yuenus B coorsercTBuu ¢ TpedoBanusiMu GI'OC OO B nosHoM 00beMe (IpaBUIILHO BBIITOJIHEHO Oosiee
80% 3amanmit)

YpoBenb 3 |HaBBIKAMHU AUAAKTUYECKOTO aHAJIM3a Y4EOHOTO COJIEpXKAHUS Pa3esioB TEOMETPUH JUI €r0 pealli3allu B pa3InyHbIX

(dopmax o0yuenust B coorBercTBuu ¢ TpedoBanusiMu @I'OC OO B nosHOM 00beMe (TpaBHIILHO BBIOJIHEHO Oosee
60% 3ananuii)

K-3: Cnocoden ¢popMupoBaTh pa3BUBAIOIIYI0 00Pa30BaTeJbHYIO CPeAy 1JIsl JOCTHKEHUS JTUYHOCTHBIX, IPEeAMETHBIX U

MeTanpeJIAMETHbIX Pe3yJbTaTOB Oﬁy‘le}ll/lfl CpeacTBaMu MnpenoaaBaeMbIX y‘leﬁl—lblx npeaMeToB

IIK-3.1: Baageer cnoco6aMy MHTerpaliu y4eOHbIX NPeAMETOB 1JIsl OPraHu3alMy pa3BuBaoleii yueOHoi 1esiTeIbHOCTH

(ucciie10BaTeIbCKOM, MPOEKTHOM, IPYNIIOBOM U JAP.)

3HaTh:

VYpoBeHb | |MeKIpeqMeTHbIE CBSI3H By30BCKOTO Kypca reOMETPUH U MIKOJIFHOTO Kypca TeOMETPHH JIJIsl OpraHU3al[Hu
pa3BuBaroLIeii y4eOHOH AeATeNbHOCTH (MCCIIEIOBATENIBLCKOM, TPOCKTHOM, TPYIIIIOBOW U JIp.) B IOJHOM 00beMe
(npaBuiIbHO BBINIOIHEHO Oostee 90% 3ananuii)

VYpoBeHb 2 |MeXIpeIMeTHbIE CBSI3H By30BCKOTO Kypca FeOMETPUH U IIKOJIFHOTO Kypca T€OMETPHH ISl OpraHU3aIiN
pa3BHBAIOLIeH YIEOHOU SSTENFHOCTH (MCCIIEA0BATENHCKOM, MPOSKTHOMW, IPYIIIIOBOM U JIp.) B IIOJTHOM 00beMe
(mpaBUIIBHO BEITIONHEHO Oostee 80% 3amanuii)

VYpoBeHb 3 |MeXIpeIMeTHbIE CBSI3H By30BCKOTO Kypca FeOMETPUH U IIKOJIFHOTO Kypca T€OMETPHH ISl OpraHU3aIiN
pa3BHBAIOLIeH YIEOHOU NSSITENFHOCTH (MCCIIEA0BATENHCKOM, MPOSKTHOMW, IPYIIIIOBOM U JIp.) B IIOJTHOM 00beMe
(mpaBUIIBLHO BEITIONHEHO Oostee 60% 3amanHmii)

YMmers:

VYpoBeHs |  |IpaBHIBHO CAMOCTOSATEIBHO IPUMEHSATH CIOCOOBI MHTETPALIMH COJEP)KaHMs Pa3/iesioB By30BCKOTO Kypca T€OMETPHU
Y IIKOJIEHOTO Kypca TeOMETPHH ISl OPraHU3aliy Pa3BUBAIOLICH YUeOHOH NeaTenbHOCTH (HCCIIeI0BATEIbCKOM,
MIPOEKTHOM, TPYNIIOBO 1 Ap.) (IPaBWILHO BBIIONHEHO Oonee 90% 3anaHmit)

VYpoBeHb 2 |IPaBHIBHO CAMOCTOSTEIBHO IPUMEHSATH CIOCOOBI MHTETPALIMH COJIEP)KaHMs Pa3/iesioB By30BCKOTO Kypca T€OMETPHU
Y IIKOJIEHOTO Kypca TeOMETPHH ISl OPraHU3aliy Pa3BUBAIOLICH YueOHOH NeaTenbHOCTH (MCCIIeI0BATEIbCKOM,
MIPOEKTHOM, TPYNIIOBOM 1 Ap.) (IPaBWILHO BBIIONHEHO Oonee 80% 3amaHmit)

VYpoBeHb 3 |MPaBHIBHO CAMOCTOSTEIBHO IPUMEHSATh COCOOBI MHTETPAIIMU COJICPIKaHHs Pa3/IeNIOB By30BCKOTO Kypca TeOMETPHU
Y IIKOJILHOTO Kypca TeOMETPHH JIJIsl OpraHU3alMy pa3BUBAIOIICH YUeOHOM e TeIbHOCTH (MCCIIe0BATEIbCKOIA,
IIPOEKTHOI, TPYIIIOBOI U Jp.) (IpaBUIILHO BBINOJIHEHO Oosee 60% 3anaHuii)

Baapern:

VYpoBeHb |  |HaBBIKAMHU HHTETPALMH COAEPIKAHMS PA3IEIOB By30BCKOTO Kypca FT€OMETPHH M IIKOJIBHOTO Kypca FeOMETPUH IS
OpraHM3alMy pa3BUBAIONICH YISOHOW IESATENFHOCTH (MCCIIEA0BATEIBCKOM, IPOSKTHOW, IPYIIIIOBOM U JIp.) B MOTHOM
oObeme (paBUIILHO BHINOJIHEHO Oonee 90% 3ananuii)

VYpoBeHb 2 |HaBBIKAMU WHTETPALMH COICPKAHHS Pa3IeIOB By30BCKOTO Kypca TEOMETPHHU M IIKOJIBHOTO Kypca FeOMETPUH JIIS




OpraHu3aliiy pa3BHUBaIOIICH Y4eOHOH eATeIbHOCTH (MCCIIE0BATEIbCKOM, MPOSKTHOM, TPYIIIIOBOM U JIP.) B TOJHOM
oObeme (paBUIILHO BhINOJIHEHO Oonee 80% 3ananuil)

Yposens 3

HaBBIKAMH MHTETPALH COJIEPKAHUS Pa3/ieioB By30BCKOIO Kypca reOMETPUH U IIKOJIBHOTO Kypca T€OMETPUH JUIs
OpraHu3aliy pa3BHUBaIOIICH Y4eOHOH NeATeIbHOCTH (MCCIIE0BATEIbCKOM, MPOSKTHOM, TPYIIIIOBOM U JIP.) B TOJHOM
oObeme (MpaBUIILHO BHINOJIHEHO Oonee 60% 3ananuii)

4. CTPYKTYPA U COJIEP’)KAHME JUCIUAIIIMHBI (MOYJIsT)

Kon

HaumeHoBaHMe pa3aesioB ¥ TEM /BU]L
3agaTua/

Cemectp /
Kvpe

Yacos

Komneren-
107011

Jlutepaty
Da

Hnre
DAKT,

p.
HOArOT.

IIpumeua
HHe

Pazgen 1. DineMeHTHI BEKTOPHOI
aredpsl

1.1

HanpasiieHHble OTpe3Ku 1 BEKTOPBHI.
CnoxeHue U BEIYUTaHNE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCIIO.
JIuHeliHast 3aBUCUMOCTD U
HE3aBHCHMOCTb BEKTOPOB, €€
reoOMEeTPUYECKHI CMBICIL.
BexTopHoe mpocTpaHCTBO.

/Jlex/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
J1.3

1.2

HanpasiieHHble OTpe3Ku 1 BEKTOPBI.
CnoxeHue U BEIYUTaHNE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCIIO.
JIuHeliHast 3aBUCUMOCTD U
HE3aBHCHMOCTb BEKTOPOB, €€
reOMEeTPUYECKHUI CMBICII.
BexTopHoe mpocTpaHCTBO.

/J1a6/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.3

MH/MBHYa
JbHAs
JOMAILHSIS
pabora

1.3

OpueHTanust IIOCKOCTH U
npocrpascTa. CKaSIPHOE, BEKTOPHOE
Y CMEIIaHHOE MPOU3BEACHHS
BEKTOPOB, UX cBoMcTBa. /Jlek/

YK-1.2 TIK-
1.1 TIK-3.1

1.4

OpueHTanust IIOCKOCTH U
npocrpascTa. CKaSIPHOE, BEKTOPHOE
Y CMEIIaHHOE MPOU3BEACHHS
BEKTOPOB, UX cBOMcTBa. /JIab/

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

CaMOCTOST
eNbHas
pabora

1.5

CamocrosresnbHasi paboTa 1o pasueiy
/Cp/

32

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

Pazgen 2. [IpsaMble U MJIOCKOCTH

2.1

KoopanHatel TOYek Ha MIIOCKOCTH.
®dopmyiibl peodpazoBanus apGUHHON
U IIPSIMOYTOJIbHOM CUCTEM KOOPIHMHAT.
VYpaBHeHnus TUHUNA. Y paBHEHNE
MpsIMOM Ha TIOCKOCTH, €€
PAacIONOXKEeHNE OTHOCUTEIIEHO
CHUCTEMBbI KOOPJMHAT, B3aUMHOE
PAacIoNoKeHne IBYX MPSIMBIX,

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

2.2

KoopanHathl TOYeK Ha MIIOCKOCTH.
®dopmyiiel peodpazoBanus apGUHHON
U MIPSIMOYTOJIbHOM CUCTEM KOOPIHMHAT.
VYpaBHeHnus TUHUNA. Y paBHEHNE
MpsIMOM Ha TIOCKOCTH, €€
PAacIONIOKEeHNE OTHOCUTEIIEHO
CUCTEMBbI KOOPJMHAT, B3aUMHOE
PAacIoNoXKeHne IBYX MPSIMBIX,

YK-1.2 TIK-
1.1 TIK-3.1

UHJIMBHya
JbHAS
JIOMAIIHSIS
pabora

23

KoopauHatsl Touek B MpOCTpaHCTBE.
VYpaBHEHUS TUHUNA U TTOBEPXHOCTEH.
VYpaBHeHue mockocTy. Bzanmuoe
PacroIoKeHHe MIIOCKOCTH U CUCTEMBI
KOOpP/IMHAT, IBYX IIOCKOCTEH.
VYpaBHeHrE IPsIMOI B MPOCTPAHCTBE,
B3aMMHOE PaCIIOJIOKEHHE JABYX
MIPSIMBIX, IPSIMOI U TJIOCKOCTH.
Mertpuueckue 3anaun. /Jlex/

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3




24

Koopaunatsl Touek B IpOCTpaHCTBE.
VYpaBHEHUsI TUHUH ¥ IOBEPXHOCTEM.
VpaBHenue miockoctu. Bzanmuoe
PacHoI0XKEHHE TOCKOCTH U CUCTEMBI
KOOPJIMHAT, JIBYX IJIOCKOCTEH.
YpaBHEeHHE NPSIMON B IPOCTPAHCTBE,
B3aMHOE PacCIIOJIOKEHHE IBYX NPSAMBIX,
NPsIMOH U TNIOCKOCTU. MeTpuueckue
3agaqu. /J1ab/

VK-1.2 [IK-
1.1 TIK-3.1

UHMBU]Ya
JIbHAS
JIOMAIIHSIsI
pabota

2.5

CamocTosiTenbHast paboTa 1mo pasaeiy
/Cp/

32

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

Pa3nen 3. Jlunum BTOPOro nopsiaka Ha
TUIOCKOCTH

3.1

Dnurc, KaHOHUYECKOe YpaBHEHHE,
cBoiicTBa amurnca. LlenTp smnmrnca,
COTIPSDKEHHBIE U IJIaBHBIE THAMETPHI,
TJIaBHBIE HAIIPaBIICHUS JJUIHIICA.
OKCUEHTPHUCUTET U TUPEKTPUCA IUTUIICA.
/JTex/

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

32

Dnurc, KaHOHUYECKOe YpaBHEHHE,
cBoiicTBa amurnca. Llentp snnurca,
COTIPSDKEHHBIE U IJIaBHBIE TUAMETPHI,
TJIaBHBIE HAIIPaBIICHUS JJUIHIICA.
OKCUEHTPHUCUTET U TUPEKTPUCA IUTUIICA.
/J1ab/

VK-1.2 IIK-
1.1 TIK-3.1

33

I'mnepOona, kKaHOHHYECKOE ypaBHEHHE,
cBoiicTBa runep6osbl. LleHTp runepoousl,
ACHMIITOTHI. 9KCIEHTPUCHUTET U
nupexTpuca runep6onst. [Tapabona,
KaHOHHYECKOe ypaBHEHHE, CBONCTBA
napabosbl. KacaTenpHble K 3JUTHIICY,
runepboie u napabdomne. OnTuueckue
CBOCTBA AIUTUIICA, THIIEPOOIIBI U
napabouisl. /Jlex/

VK-1.2 [IK-
1.1 TIK-3.1

34

I'mnepOona, kKaHOHHUYECKOE ypaBHEHHE,
cBoiicTBa runep6ossl. LlenTp runepoousl,
ACHMIITOTHI. 9KCIEHTPUCHUTET U
nupexTpuca runep6onsl. [Tapabona,
KaHOHHYECKOe ypaBHEHHE, CBONCTBA
napabosbl. KacaTenpHbie K 3JUTHIICY,
runepbone u napabdomne. OnTuueckue
CBOCTBA JIUTUIICA, THIIEPOOIIBI U
napabouisl. /J1a6/

VK-1.2 [IK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

3.5

OO1uiee ypaBHEHHE KPUBOM BTOPOTO
MOPSIIKA, TIPUBEICHHE K KAHOHUUECKOMY
BH/Y: C TOMOILBIO TIOBOPOTA H IIEPEHOCA
CHCTEMBbI KOOPJINHAT; C UCIOJIb30BaHUEM
XapaKTePUCTHICCKOTO YPABHCHHSL.

/JTex/

VK-1.2 [IK-
1.1 TIK-3.1

J11.2J11.3

3.6

Obuiee ypaBHEHHE KPUBOM BTOPOTO
HOpsiIKA, IPUBEICHHE K KAHOHHYECKOMY
BUJLY: C IOMOIIBIO TIOBOPOTA M MEPEeHOCa
CHCTEMBI KOOPHHAT; C UCIIOIb30BaHUEM
XapaKTEePUCTUUECKOTO YPABHEHHUSL.

/JTa6/

VK-1.2 IIK-
1.1 TIK-3.1

CaMOCTOSIT
elbHas
pabota

3.7

CamocTrosrenbHas paboTa 1mo Teme
paznena /Cp/

28

VK-1.2 IIK-
1.1 TIK-1.2
ITK-3.1

Pa3nea 4. [loBepxHOCTH BTOPOrO
nopsaAKa

4.1

TToBepXHOCTH BTOPOTO Topsiaka. Meton
ceuyeHus. Llunuaapudeckue u
KOHHUYECKHe TTOBepXHOCTHU. [ToBepXHOCTH
Bpaienus. /Jlex/

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
J1.3




4.2

IToBepxnoctu BTOporo mopsaka. Meroz
ceuenus. Llunuuapuueckue u
KOHMYECKHE MTOBEPXHOCTH. [loBepxXHOCTH
BpareHus. /J1ab/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

CaMOCTOST
eNbHas
pabota

43

DJIMIICOU]I, €TO CBOMCTBA.
OHOMOJIOCTHEIN TUIIEPOOTION]T, €TO
CBOWCTBA. J[BYNOJIOCTHBIN THIEPOOTIONT
W ero CBOWCTBA. DJUTUNITHYECKUI
napaboJIoON]] U €ro CBOMCTBRA.
T'unepbonnyeckuii napaboyions u ero
cBoiicta. [IpsimonmaeiinbIe
o0pazyroliye moBepXHOCTEH BTOPOro
nopsizka. /Jlex/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

44

DJIMIICOU]I, €TO CBOMCTBA.
OHOMOJIOCTHEIN TUIIEPOOTION]T, €TO
CBOWCTBA. J[BYNOJIOCTHBIN THIEPOOIONT
W ero CBOWCTBA. DJUTUNITHYECKUI
napaboJIoON]] U €ro CBOMCTBA.
T'unepbonnyeckuii napaboyions u ero
cBoiicta. [IpsimonmHeiinbIe
o0pazyroliye moBepXHOCTEH BTOPOro
nopsizka. /J1a6/

VYK-1.2 TIK-
1.1 IIK-3.1

4.5

CamocrositensHas paboTa 1o Teme
pasnena /Cp/

11,85

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

4.6

3auer ¢ orenkoii /KP3/

0,15

YK-1.2 TIK-
1.1 TIK-1.2
IK-3.1

JI1.1J11.2
JI1.3

Pa3zpnen 5. IBukeHus: i10CKOCTH U
NMPOCTPAHCTBA

5.1

OTto0pakeHust U IpeoOpa3oBaHuUs
MHOecTBa. Komnosuiws u rpynna
npeoOpa3oBaHuil. JIBMKEHHS IOCKOCTH:
MIePEHOC, IIOBOPOT, OCEBast M CKOJIb3AIIAs
cummeTpun. [Ipumeps! nBHKEHUI
npoctpancTBa. CBONCTBA IBUKCHHN
o6mero Buga. /Jlex/

YK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

52

OTto0pakeHust U IpeoOpa3oBaHuUs
MHOecTBa. Komnosuiws u rpynna
npeoOpa3oBaHuil. [IBMKEHHS IOCKOCTH:
MIEPEHOC, IIOBOPOT, OCEBast M CKOJIb3AIIAs
cummetpun. [Ipumeps! nBHKEHUI
npoctpancTBa. CBoiCTBa IBMKEHUN
oOmero Buna. /J1a6/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
JI1.3

CaMOCTOST
eNbHas
pabora

53

IpencrapieHne IBMXCHUH INIOCKOCTH B
BHUJIC KOMITO3HIIIH OCEBBIX CUMMETPH.
Krnaccudukanus nsrKxeHuid IepBoro
pona (t. lans). Knaccudpukanus
JBIDKEHUI BToporo poja.  /Jlex/

YK-1.2 TIK-
1.1 TIK-3.1

54

IIpeacTaBieHre ABUKESHHHN IOCKOCTH B
BHUJIC KOMITO3HIIH OCEBBIX CUMMETPHI.
Krnaccudukanus qsrxeHuid IepBoro
pona (t. lans). Knaccudpukanus
JIBIDKEHUH BTOPOTO poJa. /J1ab/

YK-1.2 TIK-
1.1 TIK-3.1

5.5

T'eomerpuuecku paBHbIe GUTYPBI U UX
CBOWCTBA. AHAJIMTUYECKOE 3aJJaHNe
JBIDKEHUH. ['pymnna aBxeHuil u ee
noarpynnsl. ['pynna cummerpun
¢urypsl. Pemenue 3a1a4 MeToom
JIBIJKEHHMH, B TOM 4HCIIe 3a/a4 Ha
MOCTPOEHHE IUPKYJIEM U JIMHEUKOM.
/JTex/

YK-1.2 TIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3




5.6

I'eomeTprueckn paBHbIE QUTYPHI B UX
CBOWCTBA. AHAJIMTUYECKOE 3aJJaHUE
IBrOKeHUH. ['pymma aBkeHuit u ee
noarpymnmnsl. ['pynna cummerpun
¢urypsl. Pemenne 3a1aq MeToI0M
JIBIDKEHH, B TOM YHCJIe 3aj1a4 Ha
MOCTPOCHNE IIUPKYJIEM U JINHEHKOH.
/J1a6/

VK-1.2 [IK-
1.1 TIK-3.1

KOHTPOJIbH
ast paboTa

5.7

CamocrositesnbHas paboTa Mo paserny
/Cp/

9,85

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

Paznea 6. Ilogoous

6.1

T'oMoTeTHs u ee CBOMCTBA.
AHaTUTHYECKOE 3aJaHiue TOMOTETHH.
IToro0Oue MIOCKOCTH U MPOCTPAHCTBA.
CBolicTBa 11000us1. AHAIMTHYECKOE
3a7aHue nooowms. /J1a6/

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.2

T'oMoTeTHs u ee CBOMCTBA.
AHaTUTHYECKOE 3a1aHie TOMOTETHH.
IToro6Oue MIOCKOCTH U MPOCTPAHCTBA.
CBolicTBa 11000us1. AHAIMTHYECKOE
3a7aHue nooowms. /J1a6/

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

KOHTPOJIbH
as paboTa

6.3

IIpencrasnenue nmoxoOust B BUze
KOMITO3UILIMU IBUKEHUS U TOMOTETHH.
AHanuTH4yecKoe 3aJaHue nogoousl.
I'pynmna momoOuit U ee MOArpyNIbL.
TTono6ubie Gurypsl. Pemenue 3amau
METOJI0OM II0Z00us, B TOM YHCIIE 33724 Ha
MOCTPOEHHE UPKYJIEM U JIMHEUKOM.
/JTex/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.4

IIpencraBnenue noxoOus B BUAE
KOMIIO3UIMH JIBMKEHHUS U TOMOTETHH.
AHanuTHYeCKOe 3a/laHne oa00usI.
I'pynmna nomoOuii 1 ee noArpymnIsl.
TTonoGubie purypsl. Perienue 3anau
METOJIOM 110/100Us, B TOM YHCIIE 33/1a4 Ha
MOCTPOCHNE IIUPKYJIEM U JINHEHKOH.
/J1a6/

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.5

CamocrositesnbHast paboTa Mo paseriy
/Cp/

10

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

Pa3nen 7. Agppunnsie
npeodpa3oBaHus MIOCKOCTH.
HNnBepcus

7.1

AddunnbIe NpeoOpa3oBaHus IIOCKOCTH,
cBoiicTBa. AQHHHBIC pernepsl U
KoopauHathl. Teopema o 3a1aHuu
adGUHHBIX TpeoOpa3oBaHmil Napoit
pernepoB. AHAUTHYECKOE 3a1aHHE
addunHOTO NpeobdpazoBanus. /JIek/

VK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

7.2

AddunnbIe TpeoOpa3oBaHus IIIOCKOCTH,
cBoiicTBa. AQHHHBIC pernepsl U
xoopauHatel. Teopema o 3a1aHuu
addUHHBIX Tpeodpa3oBaHuii napoi
penepoB. AHATUTHYECKOE 3a7aHue
apdunHoro npeodpazosanus. /J1a6/

VK-1.2 IIK-
1.1 TIK-3.1

7.3

AddunnbIii 00pa3 BekTopa,
HETIOIBM)KHBIC TOUYKU M BEKTOPHI.
Ponctso, cBoiicTBa poacTaa.
IIpencrasnenue adpduaHOTO
npeoOpa3oBaHus KOMITO3HIIKEH He Oolee
2 ponctBeHHbIX. I'pynma ahGpuHHBIX
npeoOpa3oBaHuil U ee moArpymibl. /Jlex/

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3




7.4 AddunHnsbIii 06pa3 BekTopa, 2 VYK-1.2 TIK- | JI1.1 J11.2 WHIUBUIya
HEMOABWKHBIE TOUKH U BEKTOPHI. 1.1 TIK-3.1 J1.3 JIbHAs
Ponctso, cBoiicTBa poacTaa. JIOMAIITHSS
IIpencrasnenue adpduaHOTO pabora
npeoOpa3oBaHus KOMITO3HUIIUEH He Oolee
2 poncrBeHHbIX. I'pynma ahGpuHHBIX
npeoOpa3oBaHuil U ee moArpymisl. /J1ad/

7.5 NuBepcus. [loctpoenne nHBEPCHOTO 2 VK-1.2 TIK-
o0Opa3a TOYKU. AHATUTHYECKOE 3aJITaHUE 1.1 TIK-3.1
unBepcun. CoiicTBa nHBepcun. /JIex/

7.6 NuBepcus. [loctpoenne nHBEPCHOTO 2 VK-1.2 IIK- | JI1.1 JI1.2
o0Opa3a TOYKU. AHATUTHYECKOE 3aITaHUE 1.1 TIK-3.1 J1.3
unBepcun. CoiicTBa nHBepcun. /J1ad/

7.7 TTocTpoenue 06pa3oB OKpyKHOCTEH U 2 VK-1.2 [IK- | JI1.1 JI1.2
MpsIMBIX TTpH UHBEpcHuH. [Ipumenenue 1.1 IIK-3.1 JI1.3
WHBEPCUH MPU PELIeHUH 3a1a4
3JIeMEHTapHO# reomerpuu. /Jlex/

7.8 TTocTpoenue 06pa3oB OKpyKHOCTEH U 2 VK-1.2 [IK-

MpsIMBIX TIpH nHBEpcHuH. [Ipumenenne 1.1 TIK-3.1
HWHBEPCUH MPU PELICHUH 3a1a4
3JIeMEHTapHO# reomerpuu. /J1ab/
7.9 CamocTrosTenbHas paboTa 1Mo paszerny 6 VK-1.2 [IK- | JI1.1 JI1.2
/Cp/ 1.1 TIK-1.2 J1.3
TIK-3.1
7.10 3auer ¢ onenkoi /KP3/ 0,15 | YK-1.2IIK- | JI1.1 JI1.2
1.1 TIK-1.2 J1.3
TIK-3.1
Pa3nen 8. MeToabl nzodpaskenuii

8.1 IlapannenbHoe TPOSKTUPOBAHKUE U €TO 4 VK-1.2 [IK- | JI1.1 JI1.2
cBoiicTBa. M300paxeHne MiIoCKuX u 1.1 TIK-3.1 J1.3
MIPOCTPAaHCTBEHHBIX (GUTYD MPH
HapauieIbHOM IPOSKTHPOBAHUH.

Teopema Ilonbke-11IBapua. /JIex/

8.2 IlapannenbHOe TPOSKTUPOBAHKUE U €TO 4 VK-1.2 IIK- | JI1.1 JI1.2
cBoiicTBa. M300paxeHne MiIoCKuX u 1.1 TIK-3.1 J1.3
MIPOCTPAaHCTBEHHBIX (GUTYD MPH
HapauieIbHOM IPOSKTHPOBAHUH.

Teopema Ilonbke-IlIBapua.  /JIab/

8.3 Axconometpusi. [lonHbBIE 1 HEMOTHBIC 2 TIK-1.1 TIK-
n3o0paxenus. [103MIMOHHBIC 3a1a4H, 3.1
nonarue o meroge Momxa /JIex/

8.4 Axconometpusi. [lonHbIE 1 HEMOTHBIC 4 VK-1.2 IIK- | JI1.1 JI1.2 WHJUBH]lya
n3o0paxenusi. [[03MMOHHBIC 3a1a4H, 1.1 IIK-3.1 JI1.3 JpHAs
nouarue o Meroge Momxa /Ja6/ JIOMalIHSS

pabota

8.5 CamocTrosrenbHas paboTa 1Mo paszerny 10 VK-1.2 [IK- | JI1.1 JI1.2
/Cp/ 1.1 TIK-1.2 J1.3

TIK-3.1
Pazgen 9. O6ocHoBaHMe eBKJINA0BOIA
reoMeTpuu

9.1 O JIOTHYECKOM MTOCTPOCHHUU TE€OMETPHH. 2 TIK-1.1 JIT.1J11.2
TpeboBaHUs K CHCTEME aKCHOM: J1.3
HENPOTUBOPEUNUBOCTh, HE3aBUCUMOCTb,
nosHoTa. CHCTEMa aKCHOM MPOEKTUBHON
IUIOCKOCTH Nopsizika 2 (TuiockocTh PaHo),
€e HeMPOTUBOPEUHBOCTh, HE3aBUCUMOCTh
u nonHora. /Jlex/

9.2 O JIOTMYECKOM TIOCTPOSHUH I'€OMETPHH. 2 TIK-1.1 TECT

TpeboBaHUs K CHCTEME aKCHOM:
HENPOTHUBOPEUUBOCTh, HE3aBUCUMOCTb,
nosHoTa. CHCTEMa aKCHOM MPOEKTUBHON
IUIOCKOCTH Nopsizika 2 (TuiockocTh PaHo),
€e HelPOTHBOPEYHBOCTh, HE3aBUCUMOCTh
u nosnHora. /J1a6/




9.3

ITombITKa aKCOMATHYECKOTO
roctpoeHus reomerpuu B Hauanax
EBknmmma. AKCHOMBI ¥ ITOCTYNATHI,
npocteimue cnencrsus. [Ipodiema
msiToro nocryiara. Merog I'MT u
anreOpanveckuii MeTo B 3a1a4ax
KOHCTPYKTHBHO# reometpuu /JIex/

IK-1.1

94

ITombITKa aKCHOMATHYECKOTO
roctpoeHus reomerpuu B Hauanax
EBknmma. AKCHOMBI ¥ ITOCTYATHI,
npocteimue cnencrsus. [Ipodiema
msiToro nocryiara. Merog I'MT u
anreOpanveckuii MeTo] B 3a71a4ax
KOHCTPYKTHBHO# reometpuu /J1a6/

IK-1.1

JI1.1J11.2
J1.3

UH/MBU]Ya
JIbHAS
JIOMAIIIHSIst
pabota

9.5

Pa3BuTHe akcHOMaTHYECKOTO METO/1a.
Cucrema akcuom ['mibp0Oepra eBKIMI0BOM
reoMeTpuu. AKCHOMBI COETUHEHUS U
nopsizika, cnenctsus. /Jlex/

IIK-1.1

9.6

Pa3BuTHe akcHOMaTHYECKOTO METO/1a.
Cucrema akcuom ['mibp0Oepra eBKIMI0BOM
reoMeTpuu. AKCHOMBI COETUHEHUS U
nopsizika, cnenctaus. /J1a6/

IIK-1.1

9.7

AKCHOMBI KOHTPY3HTHOCTH U
HEMPEPBIBHOCTH. AOCOTIOTHAS
reomeTpusl, TeopeMsl Jlexanapa o cymme
YIJIOB TPEYTrobHUKA. AKCHOMA
napauensHocTu [Tnefidepa u narorit
nocrynat EBkiinza, npennoxxenus,
SKBUBAJICHTHbIE aKCHOME
napauienbHocTu. /Jlex/

IK-1.1

JI1.1J11.2
J1.3

9.8

AKCHOMBI KOHTPY?HTHOCTH U
HETPEPBIBHOCTH. AOCOIOTHAS
reomeTpus, TeopeMsl Jlexanapa o cymme
YIJIOB TPEYroibHUKA. AKCHOMA
napaensHocTu [Tnefidepa u narorit
nocrynat EBxinza, npenioxxenus,
SKBUBAJIEHTHbBIE aKCHOME
napauienabHocTu. /J1ab/

IIK-1.1

9.9

Cucrema akcuom Beiinsa addunnoro u
€BKJINI0BA IPOCTPAHCTBA, IPOCTEHIIINE
CIICZICTBUS, €€ HEPOTHBOPEYHBOCTb.
/JTex/

IIK-1.1

9.10

Cucrema akcuom Beiinsa addunnoro u
€BKJINI0BA IPOCTPAHCTBA, IPOCTEHIIINE
CJICZICTBUS, €€ HEIIPOTHUBOPEYHBOCTD
/J1ab/

IK-1.1

JI1.1J11.2
J1.3

9.11

CamocrositesnbHast pabota 1o paserny
/Cp/

16

YK-1.2 TIK-
1.1

JI1.1J11.2
J1.3

Paznen 10. DieMeHTHI reoMeTpUu
Jlo6aueBckoro

10.1

ITnanumerpus JlobaueBckoro. Akcuoma
Jlo6aueBCcKOro, epBbIE CIEICTBUSL.
CBolicTBa mapaieNbHbIX U
CBEpXIapaslIeIbHbIX OPAMBbIX. /JIek/

IK-1.1

JI1.1J11.2
J1.3

10.2

ITnanumerpus JlobaueBckoro. Akcuoma
Jlo6aueBCcKOro, IepBbIE CIEICTBUS.
CBolicTBa mapaieNbHbIX U
CBEpXIapaJlIeIbHbIX OpsAMbIX. /J1ab/

IK-1.1

JI1.1J11.2
J1.3

TECT

10.3

TpeyroibHUKK M YETBIPEXYTOJBHUKU Ha
miockoctH JlobaueBckoro. OKpyKHOCTb,
DKBHMAUCTAHTA M OPULIMKII, UX CBOMCTBA.

/JIex/

IK-1.1




10.4 TpeyronbHUKH U 9ETHIPEXYTOIbHUKY Ha 3 4 TIK-1.1 JIT.1J11.2

mwiockoctH Jlo6aueBckoro. OKpy>KHOCTb, J1.3
9KBUIUCTAHTa U OPUIUKII, HX CBOHCTBA.
/J1a6/

10.5 HempornBopeunBocTs cuCTEMBI aKCHOM 3 2 TIK-1.1 JIT.1J11.2
Jlo6auesckoro. Mopgens Kanu-Kneiina J1.3

ockocTr JlobaueBckoro. M3mepenue
OTpPE3KOB U YIJIOB Ha Mojenu Kenu-
Kneitna. Yron napannensHoctu. /Jlex/

10.6 HemnporuBopeunBocTh CUCTEMBI AKCHOM 3 2 TIK-1.1
Jlo6aueBckoro. Monens Kanu-Knetina
miockoctH Jlo6aueBckoro. 3mepenue
OTPE3KOB U YIJI0B Ha Mojenu Kenu-

Kuneitna. Yron napamnensaoctu. /J1a6/

10.7 0030p akCHOMATHK IUIAHUMETPHUU 1 3 2 TIK-1.1
CTEPEOMETPHH B HIKOJIBHBIX YIeOHHKAX.
IlonsTHe NNIUHBL OTPE3Ka, IUIOLIA U
MHOTOYTOJIbHUKA U 00BbEMa
MHOrorpaHsuxa. /JIex/

10.8 0030p akCHOMATHK IUIAHUMETPHUU 1 3 2 TIK-1.1 JI1.1J11.2 WHAWBHUAYA
CTEPEOMETPHUH B IIKOJIBHBIX YUCOHUKAX. JI1.3 JpHAs
TlonaTHe UIMHBI OTpe3Ka, IJIOLIA I JIOMAIIIHSS
MHOTOYTOJIbHUKA 1 00BEMa pabota
MHoOrorpaHsuxa. /J1a6/

10.9 CamocrosrensHast paboTa 1o paszaeiy 3 20 TIK-1.1 JI1.1J11.2
/Cp/ J1.3

10.10  |9x3amen /KPD/ 3 0,33 IK-1.1 J1.1J11.2

J1.3

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJI51 TEKYIIero KOHTPOJIsl yCIeBaeMOCTH, IPOMEeKYTOUHOH aTTecTaluu

5.1. KouTpoJbHble BONPOCHI U 3aJaHUS

TEK YL KOHTPOJIb

CamocrositenpHas pabota

Tema: «CkaysipHOE IPOU3BEICHUE BEKTOPOBY

1. BBIYHCIHUTE CKaNSIpHOE IPOU3BEICHUE BEKTOPOB 0 HX KOOPANHATAM.
2. BBIYHCIUTH YIJIbI TPEYTOJBHUKA [0 KOOPAWHATAM €r0 BEPIIHUH.

3. Jloka3zaTh NepHeHIuKyISIPHOCTh IBYX BEKTOPOB.

WunuBuayanbpHas qOManIHsgs padoTta

Tema: «BeKTopbl Ha IJIOCKOCTI

1. 3aman Tpeyronsuuk ABC  koopamHaTtamu cBoux BepiiuH. Haiinnre IiIMHBI €ro CTOpOH.

2. Beruucnure KOOpIMHATHI LIEHTPA TSHKECTH, OPTOLIEHTPA U LIEHTPA ONMCAHHON OKPYXHOCTH B TPEYTOJIbHUKE.
3. Iloctpoiite TpeyroJbHUK U BCE HAWIEHHBIE TOYKH B MPSMOYTOJIBHON AEKApPTOBOM CUCTEME KOOPIUHAT.

WunuBuayanbpHas qOManIHsgs padoTta

Tewma: «IIpsmas Ha IOCKOCTH»

1. 3aman Tpeyronsuuk ABC xoopannaTtamu cBoux BepinH. Hanuimre ypaBHEeHHS BCEX €r0 CTOPOH.

2. 3aman TpeyroiapHuk ABC  koopauHaTtamu CBOMX BeplInH. Hanummmre ypaBHeHUs BcexX ero MeauaH (OMCCEeKTPUC, BBICOT).
3. HanuuuTe ypaBHEHHE OKPY)KHOCTH BIIMCAHHOH (OMMCAHHOW) B TPEYTOJIbHHUK.

CamocrosTenbHas padoTa

Tewma: «JIlnaMK BTOPOTO MOPSIAKA

1. JIunus 3a1aHa CBOMM KAHOHWYECKUM ypaBHeHHEM. Haliiure: KoOpAMHATHI TOYEK MEPECeUCHHs ¢ KOOPIMHATHBIMH OCSMH; TIOJIYOCH;
AKCLEHTPUCUTET JJUTUTICA.

2. Hanumwure ypaBHEHHE JIMHUKA BTOPOTO TOPS/IKA 110 33 JAHHBIM DJIEMECHTAM.

3. [IpuBenuTe TMHUIO BTOPOTO MOPSIKA K KAHOHHUECKOMY BHITY.

WupuBuayanbHas qomariHss padbora

Tema: «YpaBHEHHUS NPAMBIX U MIOCKOCTEH»

1. Hanst Touku A, B, C, D xoopanHaTamMu CBOMX BEPIIHMH B IPSIMOYTOJIEHOW JEKapTOBOI cucTeMe KoopauHat. JIoKaKuTe, 4TO TOUKH
A, B, C, D He nexart B OQHOM ITIOCKOCTH.

2. Haiigure mutomaas mogHON moBepXHOCTH TeTpadapa ABCD.

3. HanumuTe ypaBHeHuUs TpaHeit TeTpasipa.

CamocrosTenbHas padoTa

Tewma: «[loBepxHOCTH BTOPOTO MOPSIKA)

1. Hanumute KaHOHWYECKOE ypaBHEHUE IIOBEPXHOCTH BTOPOT'O MOPSAKA MO ONPEIENICHHBIM HJIEMEHTaM.

2. ITocTpoiiTe MOBEPXHOCTH BTOPOTO MOPSAKA B IPSAMOYTOJILHON JCKAPTOBOM CHCTEME KOOPAMHAT.




3. Onpenenure BUA MOBEPXHOCTH 1O €€ YPABHEHHUIO.

CamocrosiTenbHas padoTa

Tema: «JIBmxKEHUD»

1. [Ismxenune 3aqaHo aHanutuaecku. Haiinure o6pa3 (mpooOpa3) NaHHOM TOYKH.
2. JIBwxeHue 3a/1aHo aHanuTudecku. Haiimure o0pas JaHHON OKPYIKHOCTH.

3. JIBmkeHue 331aH0 aHATTUTHYECKU. HaliinTe HermoABIKHBIC TOUKH.

Konrponbnas pabora

Tema: «Pemienue 3a1au METOIOM JABHKCHHUS

1. OKpy»XHOCTb, BIIUCAHHAS B yT0Jl, KacaeTcs ero ctopoH B Toukax M u N. Jlokaxxute, 4o M 1 N — COOTBETCTBEHHbIE TOUKH IPH
0CEBOH CUMMETPHH, OCh KOTOPOH COAEPKUT OMCCEKTPUCY NaHHOTO YIJa.

2. ABCDEF — npaBuibHblIii mecTiyroyisHUK. HazoBuTe Bce ABMKEHHUS, IPU KOTOPBIX 0Tpe3oK AB oTobpakaercs Ha orpe3ok DE.
3. Janb! 1BE nepeceKaromuecs NpsMble U TOUKa, He MPUHAIEeKAIIAs STUM NpsMbIM. [locTpolTe 0Tpe30K, KOHIBI KOTOPOTO
MIPUHAJIEKAT JaHHBIM MPSAMbBIM, a IaHHAs TOYKa — CEpPeJHHa 3TOr0 OTpe3Ka.

Konrponbnas pabora

Tema: «ITomobus»

1. ITocTpoiite 0O6pa3 napasuiesorpaMma B TOMOTETHH, LIEHTP KOTOPOH — OJJHA U3 BEPILUUH MapajuiesiorpaMmma, a KoahQpHUIueHT 3a1an
OTHOIIIEHHEM OTPE3KOB.

2. ABCD — napainenorpamm. Uepes BepiinHy C npoBejeHa npsimasi, napajuieibHas auaronanu BD u nepecekaromasi npoaomKeHus
cropor AB u AD B Toukax N u K. Jlokaxwure, uro Touka C — cepeanna orpe3ka NK.

3. IocTpoiiTe NpsIMOYTONbHBINA TPEYTOIBHUK, €CIIY 1aH OJMH U3 €r0 OCTPHIX YIJIOB U OMCCEKTpHCA, TPOBEIEHHAS U3 BEPIINHBI
IPSIMOTO yTJIa.

WunuBunyanbpHas qoManiHsas padoTta

Tema: «AddunnbIe MpeoOpa3oBaHUD»

1. PoncTBeHHOE TIpeoOpa3oBaHue 3a/1aHO YpaBHEHHEM OCH poacTBa B apduHHOM cucteme koopauHaTt. [Toctpoiite 00pasbl TOUEK.
2. OnpenenuTh BUJ POJCTBA.

3. 3amucath KOOpJAMHATHBIC (POPMYJIBI 3TOT0 aPPUHHOTO PEOOpa3OBaHUSI.

WunuBuayanbpHas qOManIHsgs paboTta

Tema: "MeTtoast uzobpakenuis"

IMocTpouts Ha 3mI0pe Momxa GpoHTaNIBHYIO U TOPU30OHTATIBHYIO IPOEKIMHU c(Eephl 1 MHOTOTPAaHHHUKA, KOTOPBIE HAXOISATCS APYT 110
OTHOILEHHMIO K JIPYTY B 33JJaHHOM OTHOIIEHUH. VICTIONb3ys 3TH NPOEKIMHU, IOCTPOUTH OPTOrOHAJIBHYI0 aKCOHOMETPHIO JaHHBIX (Guryp
(TpaguimonHoe n3o00pakeHre Gpuryp Ha JUCTe OyMaru peKOMeHIyeTcs CONPOBOANTH KOMITBIOTEPHOH BepcHel yepTexa, HalpuMmep, B
OJ/IHOW U3 CUCTEM JMHAMHUYECKON MaTeMaTHKH ):

1. B cdepy Bnrcan npaBuiIbHBII TETpadIp.

2. B npaBuiibHYI0 TpEyroJbHYIO IPU3MY BIIHCaHa cdepa.

3. Cdepa omucana 0KoJI0 NPSIMOi TIPU3MBbI, OCHOBAaHHEM KOTOPOH SIBIISICTCS MPSIMOYTOJIbHBIN paBHOOCAPEHHBIH TPEYTOJIbHUK C
TUIIOTEHY30H, PaBHOM BBICOTE IPU3MBI.

WnnuBuayansHast nomainHss padora

Tema: "O60CcHOBaHHE CBKIHUAOBOM reoMeTpun”

Jlokazate, 4TO clieyrolee yTBEPKICHNE SKBUBAJIEHTHO aKCHOME IapaJuIeIbHOCTH:

1 JIroOble epneHUKYJIAp U HAKIIOHHAS K HEKOTOPO#l MPSIMOiA BCET/1a epeCceKatoTCsl.

2. Yepes 1100y10 BHYTPEHHIOIO TOYKY YIJIa BCETa MOXKHO POBECTH NPAMYIO, IEPECEKAIOILYI0 CTOPOHBI yIJIa U HE IPOXOSIIYIO Yepes
BEpIIUHY.

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

Konrponbnas padota B popme Tecra

Tema: "O61ue BOnpockl akCHOMaTHKH"

1. I'pymnna akcuomM, coJiepKaliux OCHOBHOE OTHOLICHUE «IIPUHAJJIC)KHOCTHY
2. I'pynma akcuom, coep Kamux OCHOBHOE OTHOIICHHE «MEXKIY»

3. I'pynmna akcrom, coJepKaliux OCHOBHOE IMIOHATHE «PABEHCTBO

WunuBuayanbpHas qOManIHsgs paboTta

Tema: "AKCHOMAaTHKH HIKOJBHOTO Kypca reoMeTpun'

1. I3y4nTh U COMOCTaBUTH aKCHOMATHKY IIKOJIBHOTO Kypca TeOMETPUH 10 KaXKIOMY U3 TpeX Y4eOHUKOB!

JI.C. Aranacss u np. I'eometpus 7-9, 10-11 (nocnennue uznanus); A.I'. Mepznsak, B.M. [onsaxos. 'eomerpus 7-9, 10-11 (nmocnennue
uznanus); A. B. IToropenos. ['eomerpust 7-11.

2. V3y4nTh U IPOBECTH COMOCTABUTENBHBIN aHAIM3 JJOKAa3aTEeNIbCTB TeopeM (110 BHIOOPY) B KXKJOM M3 YKa3aHHBIX Y4€OHHKOB
(manpumep: Teopema [Iudaropa, npu3HaKu paBeHCTBA TPEYTOJILHUKOB U T.1.).

3. IToru cpaBHHUTENILHOTO aHAIM3a KPaTKO M3JIOKHTh B 3aKJIIOYCHHH (B npezenax 1 cTp.)

WunuBrayaabHas qOMaIHss paboTta

Tewma: "[Inuna, miomanb, 00bEM"

1. I3y4nThb usnoxenue Tembl «I1n0mane» M0 K&KIOMY U3 TpeX YICOHUKOB:

JI.C. Aranacsu u ap. ['eomerpus 7-9 (mocnenuue usnanus); A.I'. Mepansk, B.M. [onsikos. ['eomerpust 7-9 (mocnenHue n3aanus);




A. B. Iloropenos. I'eomerpust 7-11.

2. CocTaBuTh IUIaH U3YYEHUS TeMBL. 3y4HuTh 1 3aKOHCIIEKTHPOBATH J10KA3aTEIbCTBO TEOPEMBI O IUIOIIAAN NPSAMOYTOJIbHUKA
(xBazpara).

3. toru cpaBHUTENILHOTO aHAINM3a KPATKO M3JI0KUTH B 3aK/IIOYEHUH (B nipeaenax 1 crp.).

Kontponbnas paboTa B popme Tecta

Tema: "Dnements! reomerpun Jlobauesckoro"

1. Yron napamieisHOCTH Ha MI0cKocTH JIobaueBckoro

2. CBOICTBO CyMMBI yIJIOB TPEYTOJbHHUKA Ha II0cKocTH JIoGaueBckoro

3. CBOICTBO CyMMBI YTJIOB YETHIPEXYTOJbHUKA HA TNIOCKOCTH JI0GaueBCKOTro

5.2. TemMbl NMCbMEHHBIX PaboT

5.3. OueHo4Hble MaTepuabl (OlleHOYHbIE CPeICTBA)

AHanuTHyeckas FeoMeTpHs M BEKTOpHas aredpa

1. HanpaBneHHble 0Tpe3K U BeKTOpHI. ClIo)KeHHEe BEKTOPOB U €ro CBOWCTBa. Pa3HOCTh IBYX
BEKTOPOB.

2. YMHOXXEHHE BEKTOpa Ha YHMCJIO ¥ €ro CBOICTBa.

3. CucteMbl THHEWHO 3aBUCHUMBIX M JJMHEHHO HE3aBUCHMBIX BEKTOPOB U UX cBoicTBa. [Ipu3Hakn
KOJJIMHEApPHOCTH U KOMIUTAHAPHOCTH BEKTOPOB.

4. BextopHoe mpocTtpancTBo. basnuc BekropHOoro npoctpanctBa. KoopauHatsl BeKkTopa B JaHHOM
Gasuce.

5. CxaysipHO€ TIpou3BeieHre BEeKTOpOB. CBONCTBA CKAJISIPHOTO IPpOu3BeAeHIS. Brruncnenne
CKaJISIPHOTO MPOU3BEACHUS 110 KOOPAMHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0Oazuce

6. OpueHTanus MIOCKOCTH U MPOCTPaHCTBA. BekTopHOE nmpon3BeieHrne BEKTOPOB U €T0 CBOICTBA.
7. CMmelaHHOE IPOU3BEICHHE BEKTOPOB U €ro CBOICTBA.

8. Koopamnate ToUek Ha IUIOCKOCTH U B IPOCTpaHCTBe. Pemenne mpocTeiimux 3a1a4 B
koopauHartax. @opmyiisl npeobpa3zoBanus apGUHHON U IPAMOYTOJILHON CUCTEM KOOPJIMHAT HA
wiockocTH. @opMyiisl peodpazoBanus ahpGUHHON CUCTEMBbI KOOPAWHAT B IIPOCTPAHCTBE.

9. YpaBHEHUS TUHUAN U TOBEPXHOCTEH.

10. IIpumeneHne BEKTOPHO-KOOPANHATHOTO METO/1a K PEUICHHIO 33/1a4 3JIEMEHTapHOU T€OMETPHUH.
11. YpaBHeHHe IpsAMOH Ha IUIOCKOCTH, 33/IaHHOM pa3HbIMU crioco0amu. Y cJI0BUE MapajieIbHOCTH
BEKTOpa U npsiMoii. Pacrionoskenre npsMoit OTHOCUTEIBHO CHCTEMBI KOOpIUHAT

12. B3auMHO€ pacnonokeHue AByX MPSIMbIX Ha TNIOCKOCTH.

13. AnanuTHdeckoe 3a/aHre NOMYyIIIOCKOCTH. MeTpudyecKue 3a1aqu TEOpHH MPSIMON Ha
IUIOCKOCTH.

14. YpaBHeHHs TUIOCKOCTH, 33/IaHHOM pa3IMYHBIMU clIoco0aMu. B3anMHoe pacnosioxeHue
IUIOCKOCTH U CUCTEMbI KOOpAMHAT. B3auMHOe pacIiosoxkeHue IByX III0CKOCTEH.

15. YpaBHeHus npsmoii B mpocTpancTBe. BzanMHoe pacrnonoxenne AByX NpsMbIX. Banmuoe
pacroyioKeHue NPSIMO U TNIOCKOCTH.

16. AnanuTideckoe 3aanre NodynpocTpaHcTBa. MeTpuieckue 3a1auu TEOPUH MPSMBIX U
IJIOCKOCTEH.

17. IlpunosxeHne TEOpUH MPSMBIX U IIIOCKOCTEH K PEIICHHUIO 33/1a4 AJIEMEHTapHOH T€OMETPHH.
18. Dnurnc, CBOMCTBA 3JUIUIICA.

19. T'uniepbouia, cBOWiCTBA TUTIEPOOITBI.

20. JTupexropraibHOE CBOWCTBO AIUIMIICA U THIIEPOOITBI

21. ITapabona, cBolicTBa apadoJIbL.

22. O01iee ypaBHEHHE KPUBO BTOPOTo Nopsaka. [lepeceueHrne KpuBoit BTOpOro MOpsIIKa 1
MPSIMOH. ACUMITOTHYECKHE HAIIPABIICHUSI.

23. LleHTpBI KPUBBIX BTOPOTO MOPSIKA.

24. KacarenpHble K KDUBBIM BTOPOTO Mopsiika. OnTHYECKHe CBOMCTBA AIUIUIICA, THIIEPOOJIbI,
napadoJIbL.

25. JlnameTpbl KPUBBIX BTOPOTO Mopsiaka. Teopema o conpsuKeHHBIX AHMaMeTpax KpUBOM BTOPOToO
nopsaka. ['1aBHbIe TMaMeTpHl U TIIaBHBIC HAIIPABICHNS KPUBOI BTOPOTO MOPSIKA.

26. XapaKTepuCTHYECKOe YpaBHEHHE KPUBOH Broporo nopsaka [Ipusenenne oduero ypaBHeHUs
KPHUBOW BTOPOTO MOPSIKA K KAHOHUYIEeCKOMY BHIY. Knaccudukanus KpHUBBIX BTOPOTO MOPSIIKA.
27. [ToBepXHOCTH BTOPOTO MOpsiiKa. METO T CeUeHHIA.

28. unuuaaprdeckne 1 KOHUYECKHE MMOBEPXHOCTH B IPOCTPAHCTBE.

29. IToBepXHOCTH BpallleHHs B IPOCTPAHCTBE.

30. Dyuuncoun sl U rUnepOoIONuIbl, U X CBOMCTBA.

31. [TapaGonouas! U UX CBOKCTBA.

32. IIpsiMosinHeliHbIE 0Opa3yoLIe TOBEPXHOCTEH BTOPOTO MOPSIKA.

I'eomerpuueckue npeoOdpazoBaHus

1. OToOpakeHus u npeodpa3oBaHust MHOXeCTB. [IpousBeieHue (KOMITO3UIINS) PeoOpa30BaHuii,
rpymnma rnpeoopa3oBaHHiA.

2. JIBWKeHHS IIIOCKOCTH: MapauIeNIbHBIM IEPEHOC, BpallleHHe, 0CeBast CAMMETPUS, CKOJIb3SIIas
CUMMETpUS, UX CBOMCTBA.

3. CBoiicTBa ABKEHHH 00I1Iero BUAa.

4. OcHOBHas TeopeMa JIBUKEHUH IIOCKOCTH.

5. TeomeTpuyecku paBHble (GUTYPBI U UX CBOHCTBA.




6. AHanuTHYECKOEe BRIpAXKCHNE IBIKEHNH TUIOCKOCTHU. ['pyTina ABMKEHHUH MIIOCKOCTH U €€
noarpynnsl. ['pynmna cumMmmerpuii reoMeTpru4ecKkoi GUrypsl.

7. Knaccudukanus IBUKEHHI TUIOCKOCTH niepBoro poaa. Teopema Ilans.

8. Kimaccudukarus TBrmXeHMIA IIIOCKOCTH BTOPOTO POAA.

9. 'omoTeTus U ee CBOHCTBA.

10. ITonoGust mtockocTH, cBoKcTBa nonobust. Kimaccuduxanus nogobuii niuockoctu. ['pynmna
nmo100uii U ee moarpymsl. [1ogo0HbBIe GUTYPHI.

11. Addunnsie npeodpazoBanus rockoct. CroiicTBa adGUHHBIX TpeoOpa30BaHUIl IIIOCKOCTH
12. OcHoBHas Teopema 00 apPuHHBIX PeoOPa30BaAHUAK IIOCKOCTH.

13. AHanuTHyeckoe BblpaxkeHue ad(HUHHBIX TPeoOpa30BaHUM IIIOCKOCTH.

14. TlepcniekTrBHO-ad)HUHHBIC TPEOOPAa30BaHUS TNIOCKOCTU: CBOWCTBA, BHIBI.

15. I'pynna adduHHBIX TpeoOpa3oBaHUl MIIIOCKOCTH U €€ MO PYIIIHL.

16. HBepcus TNIOCKOCTH OTHOCUTENBHO OKPYKHOCTH. CBOMCTBAa MHBEPCHUU. AHATTUTHYECKOE
BBbIpa)XKE€HNE UHBEPCHHU INIOCKOCTH.

17. IlonsaTtus o ABMXEHUAX mpocTpaHcTBa. CBONCTBA NBIKEHHH pocTpancTBa. [Ipumepst
JIBI)KEHHUH TPOCTPAHCTBA.

18. TIpunoxeHne TeOprH reOMETPUIECKUX MPeoOpa30BaHuii MIIOCKOCTH K PEIICHHUIO 3a/1a4
3JIEMEHTapHON T'€OMETPHH.

[TocTpoenns Ha TIOCKOCTH IUPKYJIEM U JTMHEHKOH. OCHOBaHUS T€OMETPHUH

1. AKCHOMBI TIOCTPOEHUSI LUPKYJIEeM U JInHeiKold. OcHOBHBIE TOocTpoeHus. Cxema pelieHus 3a1a4
Ha OCTPOEHHE

2. KoHCTpyKTHBHBIE MHOXKECTBA/TEOMETPUYECKUE MECTA TOYEK

3. MeroJ1 KOHCTPYKTUBHBIX MHOXeCTB (MeToq 'MT, MeTo/] epeceueHnii) Mpy pelIeHUH 3aa4
Ha [TOCTPOEHHE.

4. IlpumeHeHre CBOMCTB ABMKCHHUN K PEIICHHUIO 3a7a9 Ha MIOCTPOECHHE.

5. IlpumeHeHue CBOMCTB FTOMOTETHH M MOJIOOMS K PELIEHHUIO 33124 Ha IIOCTPOEHHE.

6. AnreOpanuecKuii METO/ PELICHHUS 3a/1a4 Ha ITOCTPOCHHE.

7. llpumenenne CBOMCTB MHBEPCHUH K PEIIEHUIO 3a7ad Ha IIOCTPOCHHE.

8. Kpurepuii paspemmmocTy 3aja4 Ha HOCTPOCHUE LUPKYJIEM U JIMHEHKOH.

9. 3amaun Ha TOCTPOEHUS, HEPA3PEIINMbIE IIUPKYJIEM U JIMHEHKOH.

Mertoabl n300paxeHus

. [TapannensHOE pOEKTUPOBAHHUE U €ro cBo¥cTBa. [loHATHE O IEHTPaTHLHOM MPOEKTUPOBAHUH.
. 300paxkenne miockux GuUryp npu napauieqbHOM MPOSKTUPOBAHUH.

. I300pakeHre MHOTOTPaHHHUKOB TIPH MapajieibHOM npoektupoBanuu. Teopema [TonbkelllBapia.
. 300paxkeHne KpymiibIX TeJ [IPU HapajuieIbHOM MTPOSKTUPOBAHHH.

. AKCOHOMETpHSI U €€ CBOWCTBA.

. IlonHble 1 HenoHbIE H300paKEHHUSI.

. Pemienne mo3MnmoHHbIX 3aa4 Ha MTOJIHBIX N300pasKeHUSX.

. [lonsTue o merone Monxa.

OCHOBaHHS T€OMETPHH U dJIEMEHTHI reomeTpun JlobaueBckoro

1. [TonsTHe 00 akcnoMaTHYECKOM MeToie. TpeOoBaHUs, IPENbBIIAEMbIE K CUCTEME aKCHOM.
HempoTuBopednBoCTh CHCTEMBI aKCHOM Ha MPUMEPE aKCHOMAaTUKU Beist.

. IlonHOTa M HE3aBUCHMOCTb CHCTEMBI aKCHOM Ha IPUMEpe aKkCHOMaTUKU Beiis.

. Cucrema akcuom ['mib0epTa U CIIEACTBUS U3 AKCHOM.

. [locTpoeHne eBKINI0BOM reOMETPUM HA OCHOBE akCHOM Belns

. HemporuopeunBocTh akcuomaTuku [ mnbdepTa.

. a1t moctynar EBknnpna u akcnoma napaiuiensHoctu [lneiidepa.

. CyMMa yTIIoB TpeyTOJIbHUKOB U MATHIN ocTynat EBkiamaa.

. IlepBas u BTOpas Teopemsl Jlexanapa.

. IIpenymoskenHust, 5KBUBAJICHTHBIE AKCHOME TTapaJUIEIFHOCTH (CYIIECTBOBAHHE TPEYTOJIbHHKA,
CyMMa YIJIOB KOTOPOTO PaBHA JIByM IPSIMbIM; CYIIECTBOBAaHHE YETHIPEXYrOJbHUKA, CYMMa YIJIOB
KOTOPOTO PaBHA YETHIPEM NIPSAMBIM; CYIIECTBOBAHHE IIOJOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB,;
KOJUIMHEApHOCTh TPEX TOYEK, PABHOYJAJICHHBIX OT MPSMOM; BO3MOKHOCTb OIMCATh OKPYKHOCTh
BOKPYT JII000T0 TPEYTrOJIbHUKA; IIepecedeHre JI000Tro MepIeHIUKYIIspa K CTOPOHE OCTPOTO YIia co
BTOPOU CTOPOHOI).

10. Akcuoma napatensHocTd Jlo6aueBckoro. CyMma yriioB TPEYTroJIbHUKA U YEThIPEXYTOJIbHUKA
Ha miockocty JlobaueBckoro. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB Ha IMJIOCKOCTH JIoGaueBckoro.
11. ITapannensHble npsimble 1o JlobayeBckomy. [IpusHak napamnensHocT. CyliecTBOBaHUE
napajiesbHbIX IPsAMBIX 10 JIoGaueBckoMy. YTOII napajuiebHOCTH U ero cBoiicTBa. OyHKIUs
JloGauesckoro.

12. CBOMCTBA YETHIPEXYTOJIBHUKOB Ha IIOCKOCTH JIoOaueBCcKoro.

13. CaolicTBa napajuieibHbIX NPSAMbBIX Ha IutockocT JlobayeBckoro. Pacxoasmuecs npsiMbie Ha
riockocT JIo6aueBCKOro: MPU3HAK U CBOMCTBA.

14. Okpy>XHOCTb, SKBHJIMCTAHTA U OPULMKI Ha IIocKocTH JIo6aueBCKOro 1 1X CBOMCTBA.

15. NuTepnperanus miockoctd Jlobauerckoro (Monens Kennu-Kielina Ha eBKIMaI0BON
IUIOCKOCTH, MoJienb [TyaHkape Ha MoJyIuIOCKOCTH U 1ip.). HempoTuBopeurnBOCTh MIIaHUMETPUH
Jlo6auerckoro. HezaBucumocTs akcroMbl napajuienbHocTH [Ineiidepa oT ocTalbHBIX aKCHOM
lums6epra.

16. IToHATHS OIMHBI OTPE3Ka, IUIOIIAAN MHOTOYTOJIbHAKA ¥ 00beMa MHOTOTPAHHHKA.

17. O630p aKCHOMATHK IJITAHUMETPHUH U CTEPEOMETPUH, NIPEACTABICHHBIX B IIKOJIbHBIX
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|yqe6HI/IKax.

6. YHAEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYHEHHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexomeHayemas JiuTepaTypa

6.1.1. OcHoBHasi TuTepaTypa

ABTOPBI, COCTaBUTEIH 3arnasue W3pnatenscTBo, T Anpec
JI1.1 |Ky3oBnes B. I1. Kypc reomerpun: 311eMeHTHI TOIOJIOTHHY, Mocksa: ®uzmatiut, 2012 |https://biblioclub.ru/inde
nuddepeHnanbpHas reoMeTpHst, OCHOBAHHS x.php?
reoMeTpHHU: yueOHoe nocobue page=book&id=275554
JI1.2 |bynak b. A., l'eomerpus: yriryOneHHbI Kype C Mocksa: JIabopaTopus https://biblioclub.ru/inde
3onorapesa H. [1., pElICHUSAMH U yKa3aHUSAMU: Y4eOHO- 3HaHui, 2018 x.php?
®enoros M. B., METOAMYECKOe 1ocodue page=book&id=561676
®enoros M. B.
JI1.3 |bapcykosa JI. B. I'eomeTpus: IPaKTUKYM Mumnck: PUIIO, 2020 https://biblioclub.ru/inde
x.php?
page=book&id=599715

6.3.1 IlepeyeHs NPOrpaMMHOIo0 odecnedeHust

1. Microsoft® Windows® 8.1 Professional (OEM nuuensus, kontpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JTun cepruduxar NolB08-190415-050007-883-951;

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

4. Adobe Acrobat Reader — (CBoOoiHas JHLICH3MS);

5. Google Chrome — (CBoGoaHAS TUIICH3HS);

6. Mozilla Firefox — (CBoOoaHas nuiieH3us);

7. LibreOffice — (CBo6oanas muuensus GPL);

8. XnView — (CBoOOiHAS THLICH3US);
9. Java — (CBoOoaHas mieH3us);
10. VLC — (CBoboHas TUIICH3HSA);

6.3.2 IlepeyeHb npo)ecCHOHANBHBIX 023 JAHHBIX U HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snextponHas OubiaroTeyHas cucrema : 6aza JaHHBIX COJICPKHT CBEJICHUS 00 OTCUSCTBEHHBIX KHUTaX U MEPUOIUICCKUX
W3JJaHUAX TI0 HayKe, TEXHOJIOTHH, MeIUIuHe U o0pazoBanuto. Anpec: http:/elibrary.ru Pexxum nocryna: CBoO6oaHBIN 10CTYTI;
DNEeKTPOHHO-OMOIMOTEUHAs cUCTeMa « Y HUBEpCUTETCKast OnbimnoTeka oHnainy. Anpec: https://biblioclub.ru Pexxum nocrymna:
WNunuBuayanbHblil HEOrPAHUYEHHBIN TOCTYII;

DneKTpoHHO-O0nbIMoTeuHas cucreMa uznarenbcrsa «JIAHb». Anpec: e.lanbook.com Pexxum nocryna: UanuBumyanbHbli
HEOTpaHUYCHHBIH JOCTYII,

O6pasoBarenbHast miatdopma «fOpaiit». Anpec: https://urait.ru Pexxum nocryna: MHIUBH Ly aabHBIH HEOrPAaHUYCHHBIN TOCTYTI,

UC Antunnaruat: cucrema oOHapy)XeHus 3auMcTBoBaHud. Anpec: https://krasspu.antiplagiat.ru Pexxum nocryna: MHnuBuy anbHbIH
HEOTpaHWYECHHBIH JOCTYII,

Koncynbrant ITimoc /OnexkTpoHHbINH pecypc/:cripaBodHO — IpaBoBoBasi  cucrema. Anpec: Hayunas 6ubnuoreka Pexxum nocryma:
JlokanbHas ceTh By3a;

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

[epeveHp y4eOHBIX ayAUTOPHUI U TIOMELICHUH 3aKPEILIETCs €XKEeroAHbIM prKa3oM «O 3aKperyIeHUH ay TUTOPUN U IOMEIICHHH B
®DenepanbHOM rOCyapCTBEHHOM OI0/DKETHOM 00pa30BaTEeNIbHOM YUPEXIEeHUH Bbiciiero oopasoBanus «KpacHospckuit
roCy/IapCTBEHHBIHN Meaarornueckuii yaHusepcutet uM. B.I1. ActadpeBa Ha TEKyLui roa» ¢ 0OHOBICHUEM MEPEYHS IPOTPAMMHOTO
obecnieueHus: 1 000pynoBaHus B cooTBeTcTBHH ¢ TpeboBanusimu GT'OC BO, B Tom uucne:

1. YueOHble ayJUTOPUH IS IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THIIA, 3aHATUI CEMHUHAPCKOI0 THIIA, KYPCOBOTO MPOEKTUPOBAHUS
(BBIMOTTHEHMS KYPCOBBIX palboT), TPYNIOBBIX M HHAUBHAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOYHOH aTTecTaluu

2. [Momerenust 11t CAMOCTOSITEIBHOM PabOThI 00YYAFOLIMXCS

3. IlomereHus Ajst XpaHeHUs ¥ TPOGUIIAKTHYECKOT0 00CIYKUBAaHUS Y4eOHOT0 000py10BaHUS

4. Tlepevens nadbopaTopuid.

8. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIUXCS IO OCBOEHUIO IUCITUIIJIMHBI (MO Y JIA)

C(bopMym/IpyeM OCHOBHBIC PpEKOMEHJallNH 110 KaXXAOMY pasacily AUCHUIIIAHBILL

Paznen No 1. AHanmTHYecKast reOMeTpHst Ha INIOCKOCTH U B IPOCTPAHCTBE

UTo0B! yCIIeTHO OCBOUTH MaTepuall JAaHHOTO pasJierna CTyAeHTaM HeOOX0IuMO:

* OBJIAJICTh TEXHOJIOTUEH UCIIOIBb30BaHKs BEKTOPHOTO U KOOPIMHATHOIO METOJIOB PELICHHUS 3a/1a4 Ha MOCTPOCHUE U UCCIIEJOBAHUE
MIPSIMBIX Y JIMHUM BTOPOTIO MOPSIIKA HA TNIOCKOCTH, peIlleHUs METPUUECKUX 3a/1a4 [0 TeME JIMHUM NEPBOro U BTOPOTO MOPsIKa.

* OBJIAJICTh TEXHOJIOTHEH UCIIOIb30BaHKs BEKTOPHOTO U KOOPIMHATHOIO METOI0OB PELICHUS 3a/1a4 Ha [MOCTPOCHUE U UCCIIeJOBAHUE
MIPSIMBIX M IOBEPXHOCTEH IIEPBOTO ¥ BTOPOTO MOPSIIKA B IPOCTPAHCTBE, PELLICHNSI METPUUYECKHX 3a/1a4 B IPOCTPAHCTBE.




B utore H3YUYCHUS JaHHOTO pasacia CTYACHTHI JOJDKHBI:
¢ BJIag€Th MCTOAaMH AHAJIMTUYECKON T€OMETPUHU IPU PCIICHUH TINIAaHUMETPUUCCKUX 3aa4 U CTCPCOMETPHUUCCKUX 3a1ayd.

Paznen Ne 2. [IpeoOpa3oBaHusi INIOCKOCTH U MIPOCTPAHCTBA.

B nanHOM paznene cTyIeHThI JOJDKHBI YCBOUTH MOHATHS OTOOPa)KEHHMsI MHOXKECTBA B MHOYKECTBO, a TAK)KE OTOOpakeHHE MHOKECTBa
Ha MHOXKECTBO, YMETh OTJIMYATh UX JPYT OT Apyra. 3HaTh onpesencHus: 1) npeodpa3oBaHusi MHOXKECTBa; 2) oOpaTHOe
npeoOpazoBaHue» 3) KOMIO3ULHMS peoOpazoBanHuii. JloMKHBI XOPOLIO 3HATH OIpEeNIeHNne IBUKESHUs, BU/IbI IBI)KEHUH, CBOMCTBA
JIBIDKCHUI; yMETh NPEACTaBIATh BCSIKOE ABIKEHHE B BUIE KOMIIO3UIUH He 0oJiee TPeX OCEBBIX CUMMETPHH, yMETh Pa3iIniaTh
JIBM)KEHUSI [IEPBOTO U BTOPOT'O pOJIOB. B Xoe pemienus 3a1a4 CTyJeHThI JOJKHBI OCBOUTh OCHOBHBIE ITOCTPOCHHUS, CBS3aHHBIE C
JBIDKSHUSIMU, IPHOOPECTH HaBBIKU ITOCTPOSHHS 00pa30B U IMPo0oOpa30B JaHHBIX TOYEK U GUTYp IIPU TOM MIM MHOM JIBHXEHHUH, YMETh
HaXOIWTh Apbl COOTBETCTBEHHBIX TOYEK HAa COOTBETCTBYIOIIMX (HUIYpaX. BaXKHO, YTOOBI IPH PEIICHHUH 3aa4 CTYACHTHI MOTJIA YETKO
MIEPEYHCIISATh T€ CBOMCTBA ABMKEHUIN, KOTOPbIE MU OBUIM UCIIOJIb30BAHbI IIPU PELICHUH. CTYACHT JIOJDKEH YMETh 33/1aTh BCAKOE
JIBIDKCHUE aHATUTHIECKH.

CTyIeHTHI TOJDKHBI 3HATH OIpeIeleHrne 0/100usI, CBOWCTBA, aHATMTHYECKOE 3a/IaHue. 3HATh, YTO BCIAKOE MOJJ00UE €CTh JIH00
JIBU)KEHHE, JINOO TOMOTETHS, TMOO KOMITO3HUIIMS TOMOTETHH U IBKCHHUS. 3HATH ONpE/ICTICHUE TOMOTETHH, CBOMCTBA, YMETh CTPOUTh
COOTBETCTBEHHBIC 3JIEMEHTHI MPU PA3JINYHBIX 33JIaHUSX TOMOTETHH, 3HATh, YTO OCHOBHBIM MOHITHEM T'€OMETPUN TOIO0US SBIISIOTCS
MOHATHE MOJOOHBIX QHUTYP.

3Hath onpenerneHue ahpPuHHOTO MpeodpazoBaHusl, CBOMCTBA, yMETh 33aBaTh aPpPUHHOE peoOpa3oBaHUe AHATUTUICCKH. 3a/1aB
adpunHOE Mpeodpa3oBaHKUEe TPEMsI TAPaMH COOTBETCTBECHHBIX TOUEK, YMETh CTPOUTH COOTBETCTBEHHBIC AJIEMEHTHI. 3HAThH TIOHSITHE
POJICTBA, YMETh CTPOUTH COOTBETCTBYIONINE (PUTYPHI B POJICTBE. YMETh CTPOUTD HJUIUIIC MO €r0 CONPSHKEHHBIM JHaMETpaM, a TaKKe
(burypy, poACTBEHHYIO OKPYKHOCTH. YMETh CTPOUTH CEUEHHUE MPU3MBI TNTIOCKOCTHIO, HCITOJIb3YS POACTBO. YMETh OTIUYATh MOJHBIN
YEePTEkK OT HEMOJIHOTO, 3HATh JJOCTATOYHBII ITPU3HAK MOJHOTHI YEPTEXKa, YMETh PEIIaTh MO3UIIMOHHBIC 331a4H HA MOJTHOM YepTEexXe.
CTyIeHTHI TOJDKHBI 3HATH OIMPEIeIICHUE METPUICSCKH ONPEISIICHHOTO YePTekKa, YMETh PEIIaTh 3a]]a9d METPUIECKOT0 XapakTepa, Ha
METPHUYECKH OTIPE/ICTICHHOM YepTexKe.

Pexomenaanuy 1o BHIIOJIHEHHIO CIIETYFOIIUX KOHTPOJIBHBIX MEPOIIPUATHI MOTYJIsl, CBA3aHHBIX C UCIIOJIb30BaHUEM HH(DOPMAIIIOHHBIX
TEXHOJIOTHIA:

1) Pemenue 3a1a4 Ha npuMeHeHHe ABWKEHUH B cpene XKupast MaTemaTrka. J{Jist BBIIIOJIHEHUS 3TOr0 KOHTPOJIBHOTO MEPOIPUSTHS
HEOOXO0ANMO XOPOIIO 3HATh BO3MOXKHOCTH JKMBOI MaTeMaTHKY IO MOCTPOSHHIO 00pa3oB Guryp mox 1eicTBHEM COOTBETCTBYIOLINX
JIBH)KEHHUH TUIOCKOCTH, YMETh CO3/1aBaTh COOCTBEHHbBIE IBI)KEHUS, PelaTh 331a4y Ha IPUMEHEHUE JIBU)KECHHM.

2) Peuienue 3a1a4 Ha npuMeHeHHe noaoouil B cpene XKuas Matemaruka. [1Jist BBIIOJIHEHHS TOTO KOHTPOJIBHOTO MEPOPUSTHS
HE00XO0IMMO XOPOIIO 3HaTh BO3MOXKHOCTH JKHBOI MaTeMaTHKU 10 IOCTPOEHUIO 00pa30B GUryp noj AeiCTBHEM T'OMOTETHH U
KOMITO3UIIMH JABWXEHUS M TOMOTETHH, YMETh CO3/1aBaTh COOCTBEHHbIE MOJ00MS, PelIaTh 3a/1a41 Ha NPUMEHEHHUE 10100,

Paznmen Ne 3. OcHoBaHus reomeTpun

OnHUM U3 OCHOBHBIX IIOHATHH pazjena SBIsSeTCs aKCHOMAaTH4YeCKUH MeTOo/] mocTpoeHus Teopun. Heo6Xxonumo 4€TKO ysICHUTD, 4TO B
TEOPHH, KOTOPYIO MPEINOJIaraeTcs IOCTPOUTh Ha OCHOBE aKCHOMATHYECKOTO METOMA, OJDKHBI OBITh YETKO MEePEeUYHCIeHb OCHOBHBIE
(ueompenensemble) NOHATHL. HUKaKUX OnpeeneHnii UM 1aBaTh HE HY)KHO. A BOT BCE OCTaJIbHbIE MMOHATHUS (IPOU3BOAHBIE) TOJKHBI
OBITH 00s13aTENBHO OIIpEeIeHbI Yepe3 OCHOBHBIC TIOHSTHS M ITOHATHS paHee onpeneiaéHHble. HUKakux MoHATHI TPeThero Buaa OBITh
HE JIOJDKHO.

OCHOBHOE COZIepKaHHe TEOPUHU COCTABIIAIOT YTBEPXKACHHS O CBOMcTBaX NoHATHH. X Toxe pa3duBatoT Ha JiBa Buja. K nepsomy Buny
OTHOCST T€ YTBEP)KACHHUS O CBOIMCTBA MOHATUH, KOTOPbIC MPUHUMAIOTCS Oe3 Toka3arenbeTBa. VX Ha3piBaloT akcuomaMu. Bee
OCTaJIbHBIC YTBEPKIEHHS JOJDKHBI ObITh 0053aTENIFHO JTOKa3aHbl HA OCHOBAaHWM aKCHOM U (WJIM) paHee JOKa3aHHbIX yTBEepKAeHU. 1x
Ha3bIBAIOT TEOPEMaMH, JEMMAMH WIIH MIPEATI0KESHASMH.

OCHOBHBIMH TPeOOBaHHUAMH, KOTOPBIE IPEIBSIBISIIOTCSA K CHCTEMaM akCHOM, Ha 6a3e KOTOPBIX CTPOUTCS Ta WM HHAs TEOPHS,
SIBIISIIOTCSI HENPOTUBOPEUMBOCTD, HE3aBUCUMOCTh U MOJIHOTA. Hazjo Xopo1io ycBOUTh HE TOJIBKO ONpEeeIeHHE KaXKI0T0 U3 ATUX
TpeOOBaHUiA, HO U 3HATh KPUTEPHH, UCTIONB3YS KOTOPHIE MOKHO BBISICHHTD, yIOBIETBOPSET JIM Ta WM MHAsL CHCTEMA aKCHOM 3TUM
TpeOOBAHUSM.

Uro0bl pa3obpaTbcsi B 3TOM BaXKHOM BOIIPOCE, HEOOXOMMO aKTyaIM3UPOBATh MOHATHE MOJIENHN (MIIM HHTEPIIPETAIINN) CUCTEMBI
akcuoM. ['0BOpST, 4TO Ha 0a3e HEKOTOPOI U3BECTHOM TEOPHH MOCTPOCHA MOJICb CUCTEMbI AKCHOM, €CITH B 3TOI TEOPUH yIAJIOCh
MIPUIATh KOHKPETHBIN CMBICI OCHOBHBIM HOHSATHSAM, O KOTOPBIX HIET peyYb B aKCHOMaXx, B Pe3yJIbTaTe Yero BCE aKCHOMBI HcCielyeMOon
CHCTEMBI OKa3aJIUCh BBIIIOJIHEHHBIMH.

O06s13aTenbHBIM TpeOOBaHKEM K JIH000I cucTeMe aKCHOM SIBJIAETCS €€ HEPOTUBOPEYHBOCTh, KOTOPAsi 03HAYAET, YTO U3 3TOU CHCTEMBbI
AKCHOM HeJIb3s BBIBECTH [[Ba IPOTUBOPEYAILUX IPYT APYTY YTBEepkAeHM. KpuTepreM HENpOTHBOPEUMBOCTH CHCTEMBI aKCHOM
SIBIISICTCS. HAJIMYUE Y 3TOW CHUCTEMbI MOJIEIIH, ITIOCTPOSHHOM Ha 6a3e 1100 HEeMPOTUBOPEUUBOM TEOPUH, JINOO TEOPUH,
HEMPOTUBOPEUHBOCTH KOTOPOH MOATBEPKACHA JITUTEIEHOM MTPAKTHUKOM.

CrenyromuM TpeGOBaHNEM, KOTOPOE HE SBISETCS 0053aTeNbHBIM, 3TO TpeOOBaHNE HE3aBUCUMOCTH CHCTEMBI aKCHOM. JTO
€CTECTBEHHOE TpeOOBaHNE BOSHUKAET U3 MOTPEOHOCTH MUHIMHU3UPOBATH CIIUCOK akcoM. CHCTEMY aKCHOM Ha3blBAaeTCsl HE3aBUCHMOIA,
€CIIM HM OJJHY U3 aKCHOM 9TOH CHCTEMBI HENb3s BHIBECTH U3 OCTAIBHBIX aKCHOM KaK TeopeMy. MOXKHO JOKa3aTh, YTO CHCTEMA aKCHOM
He3aBUCHMa, €CJIU JUIs J1t000i €€ akCHOMBI HOBasi CUCTEMA, [TOJIyYSHHAs 3aMEHOW B JIAHHOI cuCTeMe 3TOW aKCHMOMBI Ha €€ JIOTHUECKOoe
OTpHIIaHKE, OyIET HENPOTUBOPEUNBOW. DTO M €CTh KPUTEPUH HE3aBUCMOCTH CHCTEMBI aKCHOM. V3 METOMUYECKHX COOOpakeHHI
cUcTEeMa akKCHOM B OOJIBIIMHCTBE MIKOJIBHBIX YU€OHUKOB 110 TEOMETPHHU HE SIBIISIETCS] HE3aBUCHUMOI.

IMocnenuum TheGorRAHUEM KOTONOE R OOTRITUHCTRE CORNEMEHHEIX MATEMATUUECKUX Teonul  (HAnnuMen R TeOnuu TNV R




KOHEUYHBIX T€OMETPHSIX) HE BBIMOJIHACTCS, 3TO TPeOOBAHHE MOJHOTHI CUCTEMBI akcOM. CHCTeMa aKCHOM Ha3bIBAETCS MOJIHOM, €CITH K
HeH HeNb3s 100aBUTh HU OJHOTO YTBEPIKICHUS, IPETCHYIOIIET0 Ha POJIb HOBOW aKCHOMBI, KOTOPOE HEJIb3sl BRIBECTH KaK TEOPEMY W3
3THX aKCHOM, 1 KOTOPOE BMECTE C IAHHBIMH aKCHOMaMHK 00pa3yeT HeMPOTUBOPEUUBYIO clcTeMy. KpuTepreM MmoHOTEI CHCTEMbI
aKCHOM SIBJISIETCS U30MOP(U3M BCEX €€ MOJICICH.

W3y4eHne nombITOK aKCHOMaTHYECKOTO TIOCTPOSHHs rTeoMeTpuH, peanpunsaToro Esknnaom B ero 13 kuurax «Hauamay,
PEKOMEH/IyeTCs IIPOBECTH MO CIIEAYIOIIEH cxeMe: chopMyTMpoBaTh HEKOTOPHIE ONPEAEIIEHHS, C KOTOPBIX HAUMHAETCS MepBasi ero
KHHTa, IEPEYHCIIUTD IOCTYJIaThl H HEKOTOPBIE aKCHOMBI, 10Ka3aTh TEOPEMY O PABEHCTBE YIJIOB IIPH OCHOBaHWH PaBHOOEAPEHHOTO
TPEYroJIbHUKA, TO3HAKOMUTHCS ¢ IPOOIeMOH IATOro MocTyJara.

PaccmarpuBas o6ocHOBaHME eBKINA0BOM reomerpuu 1o J.I'unsbepry, chopMynnpoBaTh akCHOMBI IEPBOM TPYIIIBI COETMHEHUS,
000CHOBATH HEMPOTHUBOPEUYNUBOCTH 3TOM I'PYIIIBI AKCHOM, TIOCTPOUB €€ TUCKPETHYI0 Moaenb. OOpaTuTh 0co00e BHUMAHHE HA T€ €T0
YTBEPKIIEHHS, KOTOPbIE HMEIOT aHAJIOTH B IIKOJILHOM Kypce reoMeTpun. PekomeHnayeTcs, Hanpumep, pa3o0paThes ¢ J0Ka3aTeIbCTBOM
TEOPEMBI O TOM, YTO Ka)KJOH INIOCKOCTH NPUHAIEKHUT, IO MEHbLIEH Mepe, TPY HEKOJIMHEapHbIe (He JIeKaline Ha OJHOHM IpsMoii)
TOYKHU.

PaccmarpuBas Bropyto rpyniy akcuoM nopsaka JI.I'mnsbepra, pekoMeHayercss 00paTuTh 0co00e BHUIMaHHE HA OCHOBHOE MOHSTHE,
CBOMCTBAa KOTOPOT'O OMKCHIBAIOTCS B aKCHOMax 3Toi rpynmnsl. [Ipoanann3upoBaTh J0Ka3aTeNIbCTBO «OUEBUIHBIX» Ha MEPBBIN B3IIIAA
TEOpEM, HalpUMep TEOPEMBI O TOM, YTO HUKaKas IpsiMasi He MOXKET Iepecedb BCE CTOPOHBI TPEYTOJIbHUKA B UX BHYTPEHHHUX TOYKAX.

3aBepiiaeTcs MOCTPOCHUE CUCTEMBI aKCHOM a0COIIFOTHOM reOMETPUH TPYIIONH aKCHOM KOHTPYIHTHOCTH (5 aKCHOM) U TPYIIIOi
aKCHOM HerpepbIBHOCTH (2 akcrombl). C IOMOIIBIO aKCHOM 3THX IPYII YAAETCS HE TOJILKO ONPEICINTh U3MEPEHHUE UTMH OTPE3KOB U
IUI0MIaieli MHOTOYTOJIBHUKOB, HO U JIOKa3aTh TEOPEMbI (HalIpuMep, TiepBasi U BTopasi TeopeMsbl JIexkanapa), CBsI3aHHBIE C H3MEPEHUEM
CyMMBbI BHYTPEHHHX YTJIOB TPEyrojbHUKa. OTMETHUM, YTO CHCTEMa aKCHOM a0COJIFOTHON IeOMETPUH HE SIBIISICTCS TIOJIHOM, B
akcuomartuke [ mibbepra oHa coctout u3 19 akcnom

JlanpHeiilee pa3BUTHE TEOPUH BO MHOTOM 3aBUCHT OT TOTO, KaKyHO JIOMOJHHUTEIILHYIO0 aKCHOMY B KQUueCTBE JBa/IIATOW Mbl 100aBHM K
cUcTeMe akCHOM a0COIIOTHO# reomeTpun. Ecim 3Toit akcnomoii OyeT akcnoMa napasuiensHoctu [Lneiidepa (uepes Touky, He
JIKAIYI0 Ha TIPSIMOH, B INIOCKOCTH, OMPENEIIIEMOM 3TOM TOUYKOH M MPSIMOiA, MOXKHO ITPOBECTH HE OoJiee OAHOM MPsSMOiA, He
MePECeKArNICH JAHHYIO MPSAMYI0), TO MBI TIOJIYYHUM XOPOIIO 3HAKOMYO HaM MO IIKOJIBHOMY KYpPCY F€OMETPHU €BKIUIOBY T€OMETPHIO.

Ecnu jxe B KauecTBe BAIIATON aKCHOMBI MBI T00aBUM K a0COJIIOTHOM reoMeTprr akcuomy JIo6a4eBCKoro (CyIecTBYIOT mpsMast U
TOYKA, €if He MPUHA/UICKALIAS], YTO Yepe3 3Ty TOYKY IPOXOJUT HE MEHEe ABYX MPSMBIX, HE IEPECCKAIOLINX JAHHYIO IPSIMYIO H
JIOXKALIUX C HeHl B OIHOM IJIOCKOCTH), TO MBI MOJy4YHuM reomeTprio Jlo6aueBckoro. [Tpu u3yueHnu pasaena « DJIEMEHTH TeOMETPUH
JloGaueBckoro» pekoMeHAyeTcs 0c000e BHUMAaHUE OOPATHTh Ha OTPE/ICIICHHIE MapauIeIbHBIX U PACXOASIINXCS (CBEpXTIapalIeIIbHBIX )
IPsIMBIX, UX cBOiicTBa. Takoe pa3HOOOpa3re BO B3aUMHOM PACIIOJI0KEHHUH MPSMbBIX IIPUBOIUT K TPEX MyUKaM MPSIMBIX: MY4I0K
MEePECEKAOLIMXCSI IPSIMBIX, [Iy90K HapaJUICIIbHBIX MPSIMBIX U ITyY0K CBEPXMApaLIeIbHBIX MPSMBIX. PaccMaTpuBas TPACKTOPHIO TOUKH
OTHOCHTEJIBHO MEPBOTO MyYKa, MBI MOJTYYUM 3HAKOMYIO HAM OKPYKHOCTb, OTHOCUTEIFHO BTOPOTO My4YKa — OPHIIUKII, OTHOCHTEIILHO
TPETHETO MyYKa — SKBUIUCTAHTY (JMHHIO PABHBIX PACCTOSIHUIA).

3aBepiaercs paszen 0030poM aKCHOMATHK IUTAHUMETPHH U CTEPEOMETPHH B IIKOJIBHBIX yuyeOHNKAX, aKCHOMATHYECKUM MOIXO0I0M K
OTpEeIeICHHIO MTOHATHS JUIMHBI OTPE3Ka, IUIOIAa M MHOTOYTOJIbHIKA U 00b&éMa MHOrOrpaHHuka. OTMETHM, 4TO B MOAyJie OyneT
paccMoTpeH Gosiee KOPOTKHH MyTh 000CHOBaHUS €BKJIMI0BOM reOMETpHH, peiokeHHbli ['epmanom Beiinem. B ocHOBY 3TOTO
1oJ1xo/1a OyJIeT MOJIO’KEH BEKTOP U ONEepalliy HaJl BEKTOpaMH, a TEOMETpUYecKas 4acTh CUCTEMBI akcuoM Beiins Oyaer cocTosiTh Bcero
U3 IBYX aKCHOM: aKCHOMBI OTKJIQJIBIBAHHS BEKTOPA U aKCHOMBI TPEYTOJIbHUKA.
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