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

IHNPEIMETHASA YACTD
I'eomerpus

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

OO0u1ast Tpy10eMKOCTb

Yacos 110 y4yeOHOMY ILIaHy

B TOM 4HCJIC:

ayIUTOPHBIC 3aHATU

CaMOCTOATCIIbHAsA pa60Ta

D10 MaTeMaTHKH M METOAUKH 00y4YeHUS] MaTeMaTUKe

44.03.01 Maremaruka (3, 2025).plx
44.03.01 IMemaroruueckoe 0Opa3oBaHUe
Hanpasnennocts (poduiib) 06pa3oBaTenbHOM IporpaMmMbl MaTemMaTika

KOHTaKTHas pa60Ta BO BpEMA

npomexytouHoi arrecrauu (MKP)

JacoB Ha KOHTPOJIb

O0axanaBp
3a04HAas
11 3ET
396 Busbl KOHTpONIS B CeMeCTpax:
JK3aMeHBHI 4, 2
44 3a4€eTH 3
330
0
21,19

Pacnpeueneﬂne YacoB JUCHUILJIMHBI 110 CEMECTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2) 3(21) 4(2.2)
Ha Kypce>) Hroro
Henens 12 4/6 17 3/6 16 4/6 17 1/6
Bup zangtui VIl PIT vl PII vl PII vl PIT V1T PIT
Jlexuuu 4 4 4 4 4 4 16 16
IMpaxTuyeckue 8 8 6 6 6 6 8 8 28 28
Kontposb Ha 0,15 | 0,15 0,15 10,15
MIPOMEKYTOUHYIO
aTTecTaluio (3a4er)
Kontposb Ha 0,33 ]0,33 0,33 10,33 |0,66 |0,66
MIPOMEKYTOUHY O
aTTECTALIUIO
(3x3ameH)
HWroro ay. 12 |12 |10 10 10 10 12 12 44 44
KonrakrtHast pabora 12 |12 10,33 |10,33 | 10,15 | 10,15 | 12,33 | 12,33 | 44,81 | 44,81
Cawm. pabora 96 |96 |53 53 22 22 159 159 330 330
Yacel Ha KOHTPOJIb 8,67 |867 |38 385 |867 |867 |21,19 | 21,19
Hroro 108 | 108 | 72 72 36 36 180 180 396 396




IIporpammy cocTaBuI(1):

onH, Ilpogpeccop, Maiiep Banepuii Pobepmosuu,;knn, [oyenm, Aéwuna Examepuna Anopeesna

Pabouast nporpamMma AUCIIUIUTNHEL

T'eomerpus

paspaborana B coorBeTcTBUH ¢ PI'OC BO:

DenepasbHbIi TOCYAAPCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT BRICUIEr0 00pa30BaHusI - GakalaBpHaT 10 HANPABICHHUIO TOATOTOBKU
44.03.01 IMenaroruueckoe obpa3zosanue (npuka3 Munoo6puayku Poccun ot 22.02.2018 r. Ne 121)

COCTaBJICHA HAa OCHOBAHUU yqe6Hor0 IJ1aHa:

44.03.01 ITenaroruueckoe oOpa3oBaHUe
HanpasnenHocts (poduib) o6pazoBarenbHOM porpaMmMbl MaTemaruka

YTBEPXKJICHHOTO YU&HBIM COBETOM By3a 0T 25.06.2025 npoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

D10 MaremaTHKH U METOIUKH 00yYeHUs] MaTeMaTHKe

IIporokom ot 07.05.2025 r. Ne 8

3aB. kadenpoit [llamkuna Mapus Boprcosna

CorracoBaHo ¢ mpeacTaBuTessiMu padoronaateneii Ha 3acenanu HMC YTH(C), nporokon Ne8 ot  14.05.2025 r.

IIpencenarenrs HMC YTH(C) Aémmna E.A.



1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

OCBOCHHE TEOPETHUYECKHX MOJIOKEHUI U MAaTEMaTUIECKOT0 alnapara pas/ielIoB FeOMETPUU, UMEIOIINX MPUI0KEHHS K IOHUMAeMOMY
B IIIHPOKOM CMBICJIE LLIKOJIbHOMY KypCY T'€OMETpHUH.

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMBbI

Huxn (pazgen) OIL: | 51.0.07.01

2.1 | TpeGoBaHus K NPeIBAPUTEIbHOI MOJATOTOBKE 00YYaIOIIETrOCs:

2.1.1 | lIkonbHBIH KypC TE€OMETPUHU

2.1.2 | O3HakoMUTE IbHAS TIPAKTHKA 10 Ipoduiro MareMaTuka

2.2 | ncumnanHbl (MOIYJIM) M IPAKTHKH, JIsI KOTOPBIX OCBOEHHE JAHHOI TUCHHUILIMHBI (MOIYJI51) HEOGX0IUMO KaK
npealecTByoLiee:

2.2.1 | DneMeHTapHAas MaTeMaTHKA

2.2.2 | TlpoduipHOE UCCIIeIOBAHNE B MATEMATHKE

2.2.3 | Ilenaroruueckasi MpakTUKa

2.2.4 | IuddepeHnuansuas TreoMeTpHs

3. POPMUPYEMBIE KOMIIETEHIIUH 1 THIUKATOPBI UX TOCTH)XEHUA

YK-1: Cnocoben OCYIIECCTBJATDH MOUCK, KpI/lTI/l‘IeCKHﬁ AHAJIN3 U CHHTE3 qu)opMaunn, NPUMECHATH CHCTEeMHBII moaxona aJjist
pelIeHus MOCTABJICHHBIX 3a/1a4

YK-1.2: [Ipumensiet Jiorudeckue (popMblI U MPOLEAYPHI, CIOCO0EH K pediieKCHHU N0 MOBOIY COOCTBEHHOU M 1Y3KOii
MBICJUTEIbHOM 1eATeIbHOCTH

3HaTh:

VYpogsens | TEOPETHYCCKHIE OCHOBBI JIOTHYECKOTO aHAJIN3a PACCYKICHHN M METOJIbI JJOTHIECKOTO
000CHOBaHHS BBIBOJIOB B TIOJTHOM 00BeMe (IIPaBIIILHO BBITOJIHEHO Oonee 90% 3anannii)

VYposeHs 2 TEOPETHYCCKHIE OCHOBBI JIOTHYECKOTO aHAJIHN3a PACCYKICHHN M METOJIbI JJOTHYECKOTO
000CHOBaHUS BBIBOJOB B JOCTATOYHOM 00BeMe (ITPaBHIILHO BHITIONHEHO Ooee 80%
3aJaHU )

Yposens 3 TEOPETHYCCKHIE OCHOBBI JIOTHYECKOTO aHAJIHN3a PACCYKICHHN M METOJIbI JJOTHIECKOTO
000CHOBAHHS BBIBOJIOB B HETTOJTHOM 00beMe (IIPaBIIIBHO BEIOIHEHO Oostee 60% 3amaHmit)

YMmerh:

VYposens | MIPaBHJIBHO CAMOCTOSTEIBHO IIPHMEHSTH JTOTHUECKHEe (POPMBI U IPOLIEAYPHI,
OCYLIECTBIITh PE(IEKCHUIO [0 TIOBOAY COOCTBEHHOH U UyXOH MBICIUTEIHHON
JeSITEeNIbHOCTH (IPAaBUIILHO BBIMTOJIHEHO Oosiee 90% 3amanuii)

Yposens 2 NPUMEHSTH JOrn4eckre GOopMbl U MPOLEAYPHI B JOCTATOYHOM 00BbEME, OCYIIECTBIATh
pediaexcuro o MoBoAy COOCTBEHHOH U UyKOH MBICIUTEILHON AESTENbHOCTH A0y CKas
HETOYHOCTH (TIPaBUIILHO BHITONHEHO Oosee 80% 3amaHuii)

VYposens 3 penaTh 3a1a4y 10 33JaHHOMY aJITOPUTMY, YaCTUYHO OCYIIECTBIATH PEQIICKCHIO 10
MIOBOJY COOCTBEHHOM M Wy>KOU MBICIUTEIEHOHN NeITeTbHOCTH (TIPABUIIBHO BBITOJTHEHO
6onee 60% 3amaHuii)

Baapers:

Yposens 1 HaBBIKaMH MPUMEHEHUsI TOTUUECKUX (HOPM U IpoLenyp, pedIeKCUBHOH AeATEIbHOCTH B
HOJIHOM 00BbeMe (IPaBUIILHO BBINOIHEHO Oonee 90% 3ananuil)

VYposens 2 HaBBIKAMH MIPUMEHEHUS JJOTUIECKHX HOPM U IIpoLeayp, pedIieKCHBHOM
JeSITeIbHOCTH B JOCTATOYHOM 00beMe (IpaBUIIbHO BhINOJIHEHO Oosee 80% 3amaHuil)

Yposens 3 HaBBIKAMH NPUMEHEHUsSI JTIOTHUECKUX (HOPM M IpoLenyp, pedIeKCUBHOM AeATEIbHOCTH B
HemnoJHOM 00beMe (IIPaBUIIbHO BhINOJIIHEHO Ooee 60% 3anaHmii)

IIK-1: CnocoGeH ocBauBATh U HCIOJb30BATH TeOpPeTHYECKHE 3HAHUS M NPAKTHYECKUE YMEHHsI U HABBIKU B NPeIMeTHOIi
00.J1aCTH NPH pelieHHH NpogecCHOHATLHBIX 3a/1a4

IIK-1.1: 3HaeT CTPYKTYPpY, COCTAB M JUAAKTHYECKHE eIMHULBI IPeIMeTHOM o0/1acTu (IpenogaBaeMoro npeamMera)

3HaTh:

Yposens 1 CTPYKTYPY, COCTaB U AUAAKTUYECKUE SIUHHUIIBI Pa3/Ie]IOB TEOMETPHHU B IOJIHOM 00beMe
(npaBunbHO BBITIOIHEHO Oonee 90% 3ananuil)

Yposens 2 CTPYKTYPY, COCTaB U IUIaKTHUECKUE CAMHUIIBI pa3esiOB TEOMETPUH B JOCTATOUHOM
o0beMe (IpaBUIIBHO BhIMOJIHEHO Oosnee 80% 3amaHmii)

Yposens 3 CTPYKTYpY, COCTaB U TUIAKTUIECKHE SIMHUIIBI Pa3esoB FTEOMETPUH B HEMIOIHOM 00beMe
(npaBuibHO BBITIOHEHO Oonee 60% 3ananuil)

YMmerhb:




VYposens | MPaBUJIBHO CAMOCTOSTENBHO PEIIaTh BCE TUIIOBBIC 33/1a4l reOMETPUH (MPaBUIILHO
BBITIOJTHEHO Oostee 90% 3amaHuii)

Yposens 2 pelaTh TUIOBBIE 33/1a41 T€OMETPUH JIOMyCKasi HETOYHOCTH (TIPaBUJILHO BBIIIOJIHEHO
6onee 80% 3ananuii)

VYposens 3 pelIaTh IpoCTeHIINe TUITOBBIC 3a7]a4l TEOMETPHUH T10 33JaHHOMY aJrOpUTMy (IIPaBUIHHO
BBITIOJTHEHO Oostee 60% 3amaHuii)

Baapers:

Ypogsens | HaBBIKaMH PEIIEHHs BCEX TUIOBBIX 33/1a4 FeOMETpHH (IIPaBUWIBHO BhIOIHEHO Oonee 90%
3aJaHMi)

Yposens 2 HaBBIKaMH PEIICHMs THITOBBIX 331a4 reoMeTpHH (TIPaBUIbHO BBINONIHEHO Ooee 80%
3aJJaHUN )

Yposens 3 HaBBIKAMH PEIICHHs POCTEHIINX TUIOBBIX 3a]a4 FeOMETPHUH (TIPaBIIILHO BHIIIOIHEHO

6osee 60% 3amaHmit)

ITK-1.2: YMeeT ocyLIecTBJISTh 0TOOP y4eOHOI0 cOiep:KaHUs JISl er0 peajJu3alliy B pa3jJu4HbIX popmax o0yyeHus B
cooTBeTcTBUM ¢ TpedoBanusasmu ®I'OC OO

3HaTh:

Ypogsens | TEOPETUYECKUI MaTepuall pa3aesioB FeOMETPUH, UMEIOIINI OTHOIEHHE K IIKOJIEHOMY
KypCy T€OMETPHH B IOJIHOM 00beMe (IpaBHIILHO BBINIOJIHEHO Oosee 90% 3amanuii)

VYposens 2 TEOPETHYECKUI MaTepHal pa3aeioB reOMETPHH, UMEIOMINI OTHOIIEHHE K [IKOJIEHOMY
KypCy T€OMETPHUH B ITOJTHOM 00beMe (NPaBHIIBHO BBHIMOIHEHO Ooiee 80% 3amaHmit)

Yposens 3 TEOPETUYECKUI MaTepuall pa3zesioB TeOMETPUH, UMEIOIUI OTHOLICHHE K IIKOJIEHOMY
KypCy T€OMETPHUH B ITOJTHOM 00beMe (IIPaBIILHO BRINIOIHEHO Oostee 60% 3amaHuii)

Ymern:

Ypogsens | MIPaBUIILHO CaMOCTOSTEIILHO OCYIIECTBIISATh OTOOP Y4EOHOTO CO/IepKaHUs U3 pa3iesioB
TEOMETPHH JIJISI €r0 pealiu3aliy B pa3InYHbIX GopMax 00yueHHs B COOTBETCTBUU C
tpeboBanusiMu @I'OC OO (npaBuibHO BeINoHEHO Oosee 90% 3ananuid)

Yposens 2 MPaBUIIHO CaMOCTOSITEIILHO OCYIIECTBIISATH OTOOP Y4EOHOTO CONIEpKAHUS U3 Pa3/IesioB
TEOMETPHH /IS €T0 Pea3aliy B Pa3IMYHBIX HopMax 00yUIeHHsI B COOTBETCTBHU C
tpeboBanmsiMu PI'OC OO (nmpaBuibHO BeINogHEHO 6osee 80% 3amanuii)

VYposens 3 MPaBHIBHO CAMOCTOSTENBEHO OCYIIECTBISTh 0TOOP YIEOHOTO COACPIKAHMUS U3 Pa3/IeNioB
TEOMETPHH /IS €T0 PeaM3alliy B Pa3INuHbIX GpopMax 00ydeHHsS B COOTBETCTBHUH C
tpebdoBanmsiMu PI'OC OO (nmpaBuibHO BeINOIHEHO Oosee 60% 3anaHuii)

Baagers:

Yposens 1 HaBBIKAMH JUIAKTHYECKOTO aHaJIM3a yu4eOHOrO COACPIKaHHS PA3/IeIOB TEOMETPHH AJISl €T0
peanu3aluy B pa3InuHbIX opMax oOyueHus B cooTBeTcTBUH ¢ TpeboBanusimu OI'OC OO
B TIOJJHOM 00beMe (TIpaBUIIBHO BBIONIHEHO Ooiiee 90% 3amaHmii)

VYposens 2 HaBBIKAMH JHIAKTHYECKOTO aHaIn3a y4eOHOTO COAepkKaHus Pa3eoB FeOMETPHH JUIS €T0
peanu3aiyy B pa3InIHBIX (opMax 0O0yueHus B cOOTBeTCTBUH ¢ TpeboBanusMu GI'OC OO
B IIOJJHOM 00BbeMe (TIpaBUIIbHO BhIIOJIHEHO Ooniee 80% 3amanuii)

VYposens 3 HaBBIKAMH JHIAKTHYECKOTO aHaIn3a y4eOHOTO COepKaHus Pas3eioB FeOMETPHH JUIS €T0
peanu3aluy B pa3IuuHbIX opMax oOyueHus B cooTBeTCTBUH ¢ TpeboBanusiMu ®I'OC OO
B IIOJJHOM 00beMe (TIPaBUIIBHO BBINOIHEHO Oosiee 60% 3anaHuii)

IIK-3: Cnioco6en ¢popmMupoBaTh pa3BHBAIOIIYI0 00pa30BATEILHYI0 CPeAy AJs JOCTHKEHHS TUYHOCTHBIX, MPeAMETHBIX U
MeTamnpeIMeTHBIX Pe3yJIbTaTOB 00yUeHHsI CPeCTBAMH MPeNnoAaBaeMbIX yU4eOHbIX MPeIMeTOB

TIK-3.1: Baageer cnocodaMu MHHTErpanly Y4eOHBIX NMPeIMeTOB /ISl OPraHU3aluM Pa3BHBaIOIIElH y4eOHOI 1esiTeIbHOCTH
(uccienoBaTeIbCKOM, MPOEKTHOI, IPYNIOBOii U ap.)

3HaTh:

Yposens | MEXIpeIMETHbIE CBSI3H BY30BCKOTO Kypca FeOMETPHUH U MIKOJIBHOTO Kypca FeOMeTpUH AT
OpTaHM3ALNHU Pa3BHUBAIONIEH YUeOHOH ESTEIBHOCTH (MCCIEeA0BATENIBCKOM, TPOSKTHOH,
TPYIIIOBO# U JIp.) B TOJHOM 00beMe (TpaBHIIbHO BhITIOIHEHO Oonee 90% 3ananuin)

Yposens 2 MEXIpeIMETHbIE CBSI3H BY30BCKOTO Kypca FeOMETPHUH H MIKOJIBHOTO Kypca FeOMeTpUH AT
OpTaHM3AINHU Pa3BHUBAIONIEH YUeOHOH ESTEIBHOCTH (MCCIEeA0BATENIBCKOM, TPOSKTHOH,
TPYIIIOBO# U JIp.) B OJHOM 00beMe (TpaBHIIbHO BhITIOIHEHO Oonee 80% 3ananuit)

Yposens 3 MEXIpeIMETHbIE CBSI3H BY30BCKOTO Kypca FeOMETPHUH H MIKOJIBHOTO Kypca FeOMeTpUH AT
OPTaHM3AINHU Pa3BUBAIONIEH YUeOHOH ESTENBHOCTH (MCCIICA0BATENbCKOM, TPOSKTHOH,
IPYIIOBOI U JIp.) B MOJHOM 00beMe (TpaBHIIbHO BBITIOJIHEHO Oonee 60% 3ananuit)

YMmers:

VYposens | MPaBUIBHO CAMOCTOSTENBHO IPUMEHATH CIIOCOOB! MHTETPalluy COAEPKaHUs Pas3aeIoB
BY30BCKOI'0 Kypca T€OMETPUU U LIKOIBHOIO Kypca FeéOMETPUU JJIsl OpraHu3aluu
pa3BUBaroLIel yueOHOU esTeNbHOCTY (UCCIIEN0BATENbCKOM, IPOEKTHOM, IPYIIIOBOIl U




1ip.) (mpaBMIIbHO BhINOIHEHO Oosee 90% 3amanuil)

Yposens 2 MPaBUIBHO CAMOCTOSTEIBEHO IPUMEHATH CIIOCOOBI HHTETPalliK COAEPKaHUs Pa3aeoB
BY30BCKOT'O Kypca T€OMETPUH U IIKOIBEHOTO Kypca T€OMETPHH ISl OpraHU3aI[N
pa3BUBAOLIECH yUeOHOM AEATEILHOCTH (HCCIIeI0BATEILCKON, TPOSKTHOM, IPYIIIOBOM 1
1p.) (mpaBWIIbHO BhINIOJHEHO Oosee 80% 3amanuii)

VYposens 3 MPaBHIBHO CAMOCTOSTENHEHO IPUMEHATH CIIOCOOB! HHTETPALluK COJEPIKaHUs Pa3liesioB
BY30BCKOT'O Kypca T€OMETPUH U IIKOIEHOTO Kypca TE€OMETPHH ISl OpraHU3aIlu
pa3BUBAOLIEH yUeOHOM AEATEILHOCTH (HCCIIeI0BATEILCKON, TPOSKTHOM, IPYIIOBOM 1
Ip.) (mpaBWIILHO BBITIOJHEHO Oosiee 60% 3amanuii)

Baagern:

VYposens | HaBBIKAMH WHTETPALIMN COJIEP KaHMsI Pa3/iesoB By30BCKOTO Kypca T€OMETPUH U IIKOJIEHOTO
Kypca TeOMETPHH ISl OpTaHU3aIMK pa3BUBAIOIIECH yUeOHOH AeATETbHOCTH
(uccrenoBaTenbCKOM, MPOEKTHOM, TPYIINOBOH U JIp.) B MOJHOM 00beMe (TIpaBHILHO
BBITIOJTHEHO Oostee 90% 3amaHuii)

VYposens 2 HaBBIKAMH WHTETPALMN COJIEP KaHMsI pa3/iesioB By30BCKOTO Kypca T€OMETPUH U IIKOJIEHOTO
Kypca T€OMETPHH ISl OpTaHU3aIMK pa3BUBAIOIIECH yUeOHOH AeATEIbHOCTH
(uccrenoBaTenbCKOM, MPOEKTHOM, TPYIIIOBOH U JIp.) B OJHOM 00beMe (TIpaBHILHO
BBITIOJTHEHO Ooutee 80% 3amaHuii)

VYposens 3 HaBBIKAMH WHTETPALHN COJIEP KaHHsI Pa3/IesioB By30BCKOTO Kypca TeOMETPUH U IIKOJIEHOTO
Kypca TeOMETPHH ISl OpTaHU3allK pa3BUBAIOIIEH yUeOHOH AeSTeTbHOCTH
(uccienoBaTeNnbCKOM, MPOSKTHOM, TPYIINOBOH U JIp.) B MOJHOM 00beMe (TIpaBHILHO
BBITIOJTHEHO Ooutee 60% 3amaHuii)

4. CTPYKTYPA U COAEP)KAHUE JUCLHHUIIJIMHBI (MOAYJIs)
Kon HaumeHoBanue pa3jiesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Wure | Ilpumeuanue
3aHATHA 3aHsaATHs/ Kypc 111011 H 3JI. pecypcesbl | pakT.
Pa3nen 1. DiaeMeHTHI BEeKTOPHOI
anaredpsl

11 HanpasnenHsle 0Tpe3ku 1 BEKTOPBI. 1 0,5 YK-1.2 IIK- J1.1J11.2
CroxeHre U BEIYUTAHHE BEKTOPOB. 1.1 TIK-3.1 J1.3
YMHOKEeHHUe BeKTopa Ha uncio. JInHneitHas
3aBHCHMOCTb M HE3aBUCUMOCThH BEKTOPOB,
€€ TeOMETPUIECKHUIA CMBICTI.

BexkTopHoe mpocTtpancTBo.
/J1ex/

1.2 HanpasnenHble 0Tpe3ku 1 BEKTOPBI. 1 0,5 YK-1.2 I[IK- JI1.1J11.3 UHUBUlyalIbHA
CroxeHue 1 BEIYUTAHUE BEKTOPOB. 1.1 TIK-3.1 ST TOMAIITHSIS
YMHOXkEHUE BEKTOpa Ha uncio. JInneliHas pabota
3aBHCHMOCTb M HE3aBUCHMOCTH BEKTOPOB,
€€ TeOMETPHIECKUIH CMBICI.

BekTopHoe mpocTtpancTBo.
Mp/

1.3 OpueHTaIus MIOCKOCTH U MPOCTPAHCTBA. 1 0,5 YK-1.2 TIK-
CkansipHOE, BEKTOPHOE ¥ CMEILIaHHOE 1.1 TIK-3.1
MPOU3BENICHUS] BEKTOPOB, UX
cBoiictBa. /Jlex/

1.4 OpueHTalys MI0CKOCTH U MPOCTPAHCTBA. 1 0,5 YK-1.2 [IK- JI1.1J11.2 CaMOCTOSITENIbHA
CkansipHoe, BEKTOPHOE U CMEIIaHHOE 1.1 TIK-3.1 J1.3 s pabora
MPOU3BENICHUS] BEKTOPOB, UX
cpoiictBa. /Ilp/

1.5 CamocrosrenbsHast pabora o pazaeny /Cp/ 1 24 YK-1.2 TIK-

1.1 TIK-1.2
IK-3.1
Paznean 2. [IpsiMmble 1 NJI0CKOCTH

2.1 KoopnuHaTs! TOYeK Ha MIIOCKOCTH. 1 0,5 VK-1.2 TIK- JI1.1J11.2

®Dopmyiiel npeodpazoBanus apGuHHOM U 1.1 TIK-3.1 J1.3

MPAMOYTOJIbHON CUCTEM KOOPJIMHAT.
YpaBHeHUs NUHUI. YpaBHEHUE NPSIMOil Ha
IUIOCKOCTH, €€ PACIIONIOKEHUE
OTHOCUTEJILHO CUCTEMBI KOOP/AMHAT,
B3alMHOE PACHOJIOKEHUE JIBYX MPSIMBIX,
METpUYECKHE 3a]1aui Ha Ipsamylo. /JIex/




2.2

KoopauHaThl TOUEK Ha MIOCKOCTH.
®dopmyiiel ipeodpazoBanus ahpPUHHON U
HPSIMOYTOJIBHOM CHCTEM KOOPIHUHAT.
VpaBHeHus TuHUA. Y paBHEHNE IPSIMOM Ha
TUIOCKOCTH, €€ PACIOJI0KEHUE
OTHOCHTEIIBHO CHCTEMBI KOOP/IMHAT,
B3aHMHOE PACIIONIOKEHUE JBYX MPSIMBIX,
MeTpHUYecKHe 3a1auu Ha npsmyto. /I1p/

0,5

YK-1.2 IIK-
1.1 TIK-3.1

UHUBUyalIbHA
ST JIOMAIITHSIS
pabora

2.3

KoopanHatel TOYeK B IPOCTPAHCTBE.
VpaBHeHHS TUHUHA U TIOBEPXHOCTEH.
VpasHenue miockoctu. Bzanmuoe
PacHoNoKeH!e IIOCKOCTH M CHCTEMBI
KOOpJHMHAT, ABYX IJIOCKOCTEH. Y paBHEHNE
IPSMOM B IPOCTPAHCTBE, B3aUMHOE
PacIIoNIOKEHHE JIBYX MPSAMBIX, IIPSMOH U
IocKocTH. Merpudeckue 3anauu. /JIex/

0,5

YK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
JI1.3

2.4

KoopauHats! TOuek B IPOCTPAHCTBE.
YpaBHEHHs TMHUI U TOBEPXHOCTEN.
VpasHenue miockoctu. Bzanmuoe
PacIoNokKeHne MIOCKOCTH U CHCTEMBI
KOOpJHMHAT, ABYX IJIOCKOCTEH. Y paBHEeHNE
IPSAMOM B MPOCTPAHCTBE, B3aUMHOE
PAcHoNOKEHUE ABYX NPSMBIX, IPSIMOH U
wiockocTu. Merpudeckue 3anauu. /I1p/

YK-1.2 IIK-
1.1 TIK-3.1

UH/IUBHIyaJIbHA
ST IOMAIIHSIST
pabora

2.5

CamocrosrenbsHast pabora o pasaeny /Cp/

24

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

Pa3znen 3. JIunuM BTOPOro nNopsiika Ha
MJI0CKOCTH

3.1

DJUIHTIC, KAHOHUYECKOE ypaBHEHUE,
cBoricTBa 3umrnca. Llentp amnurca,
COTIPSDKEHHBIC U TJIaBHBIE THAMETPBI,
TJIaBHBIC HATIPABJICHUS JJUTHIICA.
OKCUEHTPUCUTET U TUPEKTpUCA
ayumuica. /JIex/

0,5

YK-1.2 [IK-
1.1TIK-3.1

JI1.1J11.2
JI1.3

3.2

DIHIc, KAHOHUYIECKOe ypaBHEHHE,
cBoricTBa 3umnca. Llentp amnurnca,
COTIPSDKEHHBIE U TJIABHBIE TUAMETPHI,
TJIAaBHBIE HAIIPABJICHUS IUIMIICA.
OKCLUEHTPUCUTET U JUPEKTPUCA
smuunca. /Ilp/

VK-1.2 IIK-
1.1 TIK-3.1

3.3

I'unep6oia, KAHOHUYECKOE ypaBHEHHE,
cBoiicTBa rumnepooisl. LienTp runep6osl,
ACHUMIITOTBHI. IKCLICHTPUCHUTET U
JUpeKTpuca runepOosbl. /JIex/

0,5

YK-1.2 I[IK-
1.1 TIK-3.1

3.4

I'unep6oia, KAHOHUYECKOE ypaBHEHHE,
cBoiicTBa rumnepoomsl. LienTp runep6osl,
ACHUMIITOTBHI. IKCLICHTPUCHUTET U
nmupexTpuca runepbodst. /TIp/

0,5

YK-1.2 I[IK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

3.5

ITapabo:a, KaHOHHYECKOE YpaBHEHHE,
cBoiicTBa napadouiel. KacarenbHbie K
AIUIHUIICY, TUIIEpOOIIe 1 apadoure.
Onruyeckue CBOWCTBA AILIHIICA,
rurnepOobl 1 mapadoisl. /Jlex/

0,5

YK-1.2 T[IK-
1.1 TIK-3.1

3.6

ITapabora, kKaHOHHYECKOE YpaBHEHHE,
cBoiicTBa napadouiel. KacarenbHbie K
AIUIHUIICY, TUIIEpOOIIe U apadoue.
OnTryeckue CBOMCTBA JJIIUIICA,
runep0Ooisl 1 mapadoisl. /I1p/

0,5

YK-1.2 T[IK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

3.7

OO6uiee ypaBHEHHE KPHUBOI BTOPOTO

MOPSJIKa, IPUBEICHUE K KAHOHHYECKOMY
BHUJLy: C IOMOIIBIO IOBOPOTA U NEPEHOCa
CUCTEMBbI KOOPJMHAT; C UCTIOJIb30BAaHUEM
xapakTepuctuueckoro ypasHenus. /IIp/

VK-1.2 IIK-
1.1 TIK-3.1

JI1.2J11.3




3.8

CamocrosrenpHas paboTa 1o Teme
pasnena /Cp/

24

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

Pa3nen 4. [loBepxHOCTH BTOPOTO
NopsiiKka

4.1

IToBepxHOCTH BTOPOro nopsiaka. Meron
ceueHus. LlmnuHIprudeckre n KOHNIECKHE
MOBEPXHOCTH. [I0BEpXHOCTH BpaIleHHUSI.
[ToBepxHOCTH BTOpOTO MOpsiaKa. MeTton
ceueHus. LlunuHapuueckue 1 KOHUUECKUE
HOBEPXHOCTH. [I0BEPXHOCTH BpaIlleHHUS.
Omnmuncoun. ['unepOomonab.
IMapaGonouns!. /JIex/

0,5

YK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
JI1.3

4.2

IToBepXHOCTH BTOPOTO HOpsika. Metox
cedeHus. L{mmHApHYECKUE 1 KOHIYECKHE
nosepxHocTu. /IIp/

0,5

YK-1.2 IIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

caMOoCTOsATENbHA
s pabora

4.3

DITUICONI, €r0 CBOMCTBA.
OHOTIOJIOCTHBIN TUIIEPOOIION]T, €ro
CBOWCTBA. J[BYMOJOCTHBIN THIIEPOOIIONT] 1
ero cBoiictsa. /TIp/

YK-1.2 IIK-
1.1 TIK-3.1

44

OnunTHYecKuil mapabosious 1 ero
cBoicTBa. ['mnepOonueckuii mapabomou
u ero coicTBa. [IpsmonuHeitHbIe
o0pas3yromue NOBEpXHOCTEH BTOPOTO
nopsizka. /TIp/

YK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

45

CamocTosTenbHas paboTa mo Teme
pasnena /Cp/

24

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

Pasznen 5. /IBuskeHusi I0CKOCTH U
NMPOCTPAHCTBA

5.1

OTto0pakeHus U MpeoOpa3zoBaHUs
MHOxecTBa. Kommnosuims u rpymma
npeoOpazoBaHuil. [IBHKEHHS TIOCKOCTH:
MIepeHOC, TOBOPOT, OCEBAsi U CKOJIb3SIIAst
cumMmeTpud. [Tpumeps! qBUKEHUN
npoctpancTBa. CBOICTBa IBUKCHHAN
obmero Buga. /Jlex/

0,5

YK-1.2 IIK-
1.1TIK-3.1

JI1.1J11.2
JI1.3

5.2

OtoOpaxeHus 1 NpeoOpa3oBaHuUs
MHOecTBa. KoMnosuuus u rpynmna
npeobpa3oBaHHii. J[BIDKEHHS MIIOCKOCTH:
HEPEHOC, IOBOPOT, OCEBAsl M CKONb3AILAs
cummMetpuu. [Ipumepsl aBHKEHUH
npoctpancTBa. CBoiicTBa IBUKEHUN
obmero Buna. /TIp/

YK-1.2 I[IK-
1.1 TIK-3.1

JI1.1J11.2
JI1.3

caMOCTOsITEeNIbHA
st paboTa

5.3

IpescTaBienne IBMKEHNH MIOCKOCTH B
BHJIE KOMITO3MITHH OCEBBIX CHMMETPHIA.
Knaccudukanms IBrmKeHHAI TIEPBOTO poa
(1. Mlans). Knaccudukanus quxeHuii
BTOpOrO pora.  /Jlex/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

5.4

IpexacTaBieHue IBMKEHNH IIOCKOCTH B
BUJIE KOMITO3HIIH OCEBBIX CUMMETPHIA.
Knaccudukanms qBIKESHUA TIEPBOTO poza
(1. Hlans). Knaccudukarus [BHKEHUIA
Broporo pona.  /Ilp/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

5.5

T'eomeTpuuecku paBHbIe QUTYPBI U UX
CBOMCTBa. AHAJTUTUYECKOE 3aJaHHE
IBWKeHU. ['pynmna aBuxeHui u ee
noArpymisl. ['pyrna ckMMeTpud GUrypebl.
Pemenue 3a1a4 METOIOM JIBMXKEHUM, B TOM
qHCclie 331a4 Ha TIOCTPOCHUE IIUPKYJTIEM U
JTUHEHKOMH. /JIex/

0,5

YK-1.2 [IK-
1.1 TIK-3.1

JI1.1J11.2
J1.3




5.6

T'eomerpuuecku paBHbIE QUTYPBI H UX
CBOWCTBA. AHAJIMTUYECKOE 3a]aHNe
IBKeHUH. ['pymia nBrkeHuit u ee
noArpymmnel. I'pynma cuMmeTpuu Gurypesl.
Pemienue 3aau METOIOM ABHKEHUI, B TOM
YHCcIIe 33/a4 Ha IOCTPOCHUE LUPKYJIEM U
nuHeikoi. /TIp/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

CaMOCTOSITETIbHA
st pabora

5.7

CamocrosrenbHast pabora o pazaeny /Cp/

19

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

Paznen 6. Ilogoousn

6.1

I'omoTeTHs 1 ee CBOMCTBA.
AHanuTHYECKOE 3aJaHie TOMOTETHH.
[Tomo6ue TIOCKOCTH U TIPOCTPAHCTBA.
CBolicTBa 1To00Ms1. AHAIMTHYECKOE
3amanue nmomoous. /JIex/

0,5

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.2

I'omoTeTHs 1 ee CBOMCTBA.
AHaIUTHYECKOE 3aJaHUE TOMOTETHH.,
[Tomo6ue IOCKOCTH U TIPOCTPAHCTBA.
CBolicTBa I1og00us1. AHAIIMTHYECKOE
3aganue noxodus. /Ip/

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

CaMOCTOATENbHA
s pabora

6.3

IIpexncraBnenue moxo0Ks B BUIE
KOMITO3UIIMY IBUKEHUS U TOMOTETHH.
AHaIUTHYECKOE 3a/laHue [10J00usl.
I'pynmna noxoOuii U ee moArpymIbL.
TTonoGuble urypsl. Pemenue 3agay
METOJIOM ITOJ00US, B TOM YUCIIE 33134 Ha
MOCTPOCHUE IIUPKYJIEM M JIHHEiKou. /JIex/

0,5

VK-1.2 [IK-
1.1 TIK-3.1

J1.1J11.2
J1.3

6.4

IIpexncraBnenue moxo0Ks B BUIE
KOMIIO3UIIMY IBUKEHUSA U TOMOTETHH.
AHaIUTHYECKOE 3a/laHue 1000
I'pynna nono6uit u ee MOATPYIIILL.
TTomoGubie purypsl. Pemenue 3amau
METOJIOM ITOJ00NS, B TOM YHCIIe 3a/1a4 Ha
MOCTPOCHUE LIUPKYJIEeM | uHeikou. /TIp/

0,5

VK-1.2 [IK-
1.1TIK-3.1

J1.1J11.2
J1.3

6.5

CamocrosrenbsHast pabora o pazaeny /Cp/
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VK-1.2 [IK-
1.1 TIK-1.2
IK-3.1

Paznen 7. A¢ppunnsie npeodpazoBanusi
miockoctTu. UuBepcus

7.1

Addunnsle npeodpazoBaHus INIOCKOCTH,
cBoiictBa. AdduHHBIE penepsl U
koopauHatel. Teopema o 3a1aHuK
ahGUHHBIX TPeoOpa30BaHMil apoit
pernepoB. AHAMTHYECKOE 3a/1aHHE
addunHOrO NpeobpazoBanus. /Jex/

0,5

VK-1.2 [IK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

7.2

Addunnbie mpeoOpa3oBaHUs MIOCKOCTH,
cBoiicTBa. AQHuHHBIC pernepsl U
KoopauHATHL. Teopema o0 3aJaHuH
adGuHHBIX MpeoOpa3oBaHuil mapoi
penepoB. AHATUTHYECKOE 3aaHNE
adpunHOTO NpeodpazoBanus. /TIp/

0,5

VK-1.2 IIK-
1.1 TIK-3.1

7.3

AdduHHBIH 00pa3 BEKTOpa, HETIOBHKHBIE
TOYKH U BEKTOpLL. PozacTBo, cBOiicTBa
poxctea. [Ipeacrasnenue adhduHHOTO
npeoOpa3oBaHus KoMIIo3unueit He Oomnee 2
poacTBeHHBIX. [ pymma adhuHHBIX
npeoOpa3oBaHuii U ee moArpymsl. /JIex/

0,5

VK-1.2 [IK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

7.4

AdduHHBIH 00pa3 BEKTOpa, HETIOBHKHBIE
TOYKH U BEKTOPBL. PoscTBO, CBOIiCTBA
poxctea. [IpeacraBnenue adhduHHOTO
MpeoOpa3oBaHus KOMITO3UIEH He Oomee 2
poxctBenHbIX. ['pynmna adhduHHBIX
npeoOpazoBaHuii u ee nmoarpymnmsl. /IIp/

0,5

VK-1.2 [IK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

WHIIMBUlyalIbHA
ST TOMAIITHSIST
pabota




7.5 Musepcus. IloctpoeHne HHBEPCHOTO 0,5 YK-1.2 IIK-
00pa3a TOYKH. AHAJUTHYECKOE 3a/1aHUC 1.1 1IK-3.1
naBepcun. CBONCTBA HHBEPCHH.

IMocTpoenne 0O6pa3oB OKPYKHOCTEH U
NpPSAMBIX NIPH UHBEpcHHU. [IpumeneHne
WHBEPCHIA IIPU pEIICHUH 33124
3leMeHTapHO# reomMeTpuu. /Jlex/

7.6 Nusepcust. [TocTpoeHne HHBEPCHOTO 0,5 YK-1.2 TIK- JI.1J11.2
00pasa TOYKH. AHATMTHYECKOE 3aaHue 1.1 TIK-3.1 JI1.3
unBepcun. CoticTBa naBepcun. /TIp/

7.7 [ocTpoenne 06pa3oB OKPYKHOCTEH U 1 YK-1.2 TIK-

MpsIMBIX IpH UHBepcHUH. [IpuMeHnenune 1.1TIK-3.1
WHBEPCHI IIPU pEIICHUH 33124
anemMeHTapHoi reometpun. /Ip/
7.8 CamocrosrenbHas paboTa o paszaeiny /Cp/ 17 YK-1.2 IIK- J1.1J11.2
1.1 TIK-1.2 JI1.3
IK-3.1
7.9 Ox3amen /KPD/ 0,33 | VK-1.2 TIK- JIL.1J11.2
1.1 TIK-1.2 JI1.3
MK-3.1

7.10 /Ox3amen/ 8,67
Pa3nen 8. [locTpoenust Ha MJI0CKOCTH
HHUPKYJeM M JuHeiikoil. MeToabl
H300paKeHuit

8.1 AKCHOMBI TOCTPOEHHUS ITUPKYJIEM U 1 YK-1.2 TIK- JI1.2J11.4
nmuHelkoi. OCHOBHBIC mocTpoeHus. Cxema 1.1 TIK-1.2 JIL.S
pelieHus 3ana4y IK-3.1
Ha roctpoeHue. KoHCTpyKTUBHBIE
MHO>KECTBa/TEOMETPHUUECKHE MECTa TOYEK.

MeTo KOHCTPYKTUBHBIX MHOXKECTB
(metong I'MT, meTon mepeceuenmii) mpu
pellIeHHH 3a/1a4 Ha rocTpoeHue. /JIex/

8.2 AKCHOMBI TOCTPOCHHUS LIUPKYJIEM U 2 YK-1.2 TIK- JI1.2 J11.4 CamocrosTenbH
nmuHelkoi. OcHOBHBIE mocTpoeHus. Cxema 1.1 TIK-1.2 JIL.S as pabota
pelieH s 3a1a4 IK-3.1
Ha noctpoenue. KOHCTpyKTHBHBIE
MHOX€ECTBA/TEOMETPUICCKUE MECTA TOYCK.

MeToa KOHCTPYKTHUBHBIX MHOXKECTB
(meron 'MT, mMeTop nepeceueHuid) mpu
pelieHny 3a1a4 Ha moctpoenue. /TIp/

8.3 AnrebpandecKuil METO pelIeHus 3a1ay 1 VK-1.21IK- | JI1.2JI1.4
Ha noctpoenue. Kputepuii paspemmmoctu 1.1 TIK-1.2 JI1.5
3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U [K-3.1
JIUHEeHKoH. 3amaun Ha HOCTPOCHUS,

Hepas3penIuMble TUPKYIIeM 1
UHEeHKoM. /Jlex/

8.4 AnreOpandeckuii METO pemeHus 3a1a4 1 VK-1.2 TIK- JI1.2J11.4 CaMocCTOosSTEIbH

Ha noctpoenue. /IIp/ 1.1 TIK-1.2 JI.5 as pabota
IK-3.1

8.5 ITapannensHOE MPOEKTUPOBAHUE U €TO 0,5 YK-1.2 TIK- JI1.2J11.4
cBoiicTBa. M300paxkeHue MI0CKUX U 1.1TIK-1.2 JI.5
MPOCTPaHCTBEHHBIX GuUryp mpu MK-3.1
napajsieIbHOM NMPOeKTHpoBaHuH. Teopema
TTonmbke-IlIBapua.  /JIex/

8.6 ITapannensHOE MPOEKTUPOBAHUE U €TO 1 YK-1.2 TIK- JI1.2J11.4
cBoiicTBa. M300paxxeHune miIoCcKux u 1.1 TIK-1.2 JIL.5
MPOCTPAHCTBEHHBIX GuUryp mpu MK-3.1
napajsielIbHOM NMPOEKTHpoBaHuH. Teopema
Tonbke-1lIBapua. /TIp/

8.7 Axconomerpusi. [lonHbIe 1 HEMOTHBIE 0,5 VK-1.2 TIK- JI1.2 J11.4
n3o0paxenus. [lo3unmoHHbIe 3a1a49H, 1.1 TIK-1.2 JI1.5
rmoHsTHE 0 MeToae Momxka /Jlex/ I1K-3.1




8.8 CamocrosrenbHas paboTa o pazaeiny /Cp/ 22 YK-1.2 IIK-
1.1TIK-1.2
IK-3.1
8.9 3auer /KP3/ 0,15 | VK-1.2 IIK-
1.1 TIK-1.2
IK-3.1
8.10 LentpanbHOE MPOEKTHPOBAHUE, 0,5 YK-1.2 TIK-
MIPOEKTHUBHAS IJIOCKOCTh, ee Moienu. /Jlex/ 1.1 TIK-1.2
IK-3.1
8.11 Teopema [le3apra, oOpaTHas Teopema, ee 0,5 YK-1.2 TIK-
npunoxxenust /Jlex/ 1.1 TIK-1.2
MK-3.1
8.12 Teopema [Ie3apra, oOpaTHas Teopema, ee 0,5 YK-1.2 TIK-
npunoxxenust /TIp/ 1.1 TIK-1.2
IK-3.1
8.13 KoopauHathl TOUEK U MPSIMBIX, CIIOXKHBIS 0,5 VK-1.2 TIK-
OTHOIIICHHSI, TAPMOHUYECKHIE 1.1 TIK-1.2
yerBepku. /I1p/ IK-3.1
8.14 TIpoekTHBHBIE IPe0Opa30BAHNUS, 0,5 YK-1.2 TIK-
TOMOJIOTHSI, TIPOCKTUBHBIC U 1.1 TIK-1.2
MEPCIEKTUBHBIC OTOOPAKEHUSI MIPSIMBIX U IK-3.1
myukos. /TIp/
8.15 JIMHUU BTOPOTO MOPSJIKA, UX IIEPECCUCHHS 0,5 YK-1.2 TIK-
C TIPSIMOH, KacaTeJbHbIE, TIOJIOCH U 1.1 [IK-1.2
nossipel. Teopemsr [l reiinepa,llackans u IK-3.1
Bpuanmiona /TIp/
8.16 /3auér/ 3,85
Pa3znen 9. O0ocHOBaHUe eBKINI0BOI
reoMeTpuu
9.1 O 10rUYecKoM MOCTPOSCHUHU F€OMETPHH. 1 IK-1.1 JI1.1J11.2
TpeboBaHHUs K CUCTEME aKCHOM: JI1.3
HENPOTUBOPEYUBOCTH, HE3aBHCUMOCTD,
nonHoTa. CrcreMa akCHOM MPOEKTHBHON
TUIOCKOCTH Topsiaka 2 (Turockocts PaHo),
ee HelPOTHBOPEUHNBOCTh, HE3aBHCUMOCTh
1 nojHoTa. /JIex/
9.2 O J10rMYeCcKOM OCTPOEHUH T'€OMETPHHU. 1 MK-1.1 TeCT
TpeboBaHuUs K CUCTEME aKCHOM:
HEMPOTHBOPEYHNBOCTD, HE3aBUCUMOCTH,
noHoTa. CHcTeMa akCHOM MPOEKTHBHON
TUIOCKOCTH Topsiaka 2 (Turockocts Pano),
€€ HEeNPOTHUBOPEUYNBOCTh, HE3AaBUCUMOCTh
u nostHoTa. /TIp/
9.3 ITonbITKa aKCHOMATHYECKOTO IMTOCTPOCHHUS 1 IIK-1.1 JI1.1 JI1.2 WHIUBUIyaTbHA
reomerprun B Hawamax EBknmnma. Akcnomsl JI1.3 ST TOMAIITHSIS
Y TTOCTYJIATHI, IPOCTEHINE CIIECTBHSL. pabora
TIpo6nema nsitoro mocrynara. Merox TMT
U anreOpanyecKuii MeTo/1 B 3a/1a4ax
KOHCTPYKTHBHOH reomerpuu /TIp/
9.4 Pa3BuTHe akcHOMaTHYECKOTO METO/IA. 0,5 IIK-1.1
Cucrema axcuom ['mnpbepra eBKINIOBOM
reoMeTpuu. AKCHOMBI COCJIMHEHUS U
nopsaka, ciaenactsus. /Jlex/
9.5 PasBurre aKkCHOMATHYECKOTO METO/IA. 0,5 IIK-1.1
Cucrema axcuoM ['mnpbepra eBKINIOBOM
reoMeTpuu. AKCHOMBI COCJIMHEHUS U
nopsanka, ciaenctsus. /IIp/
9.6 AXCHOMBI KOHIPYIHTHOCTH U 0,5 MK-1.1 JI1.1J11.2
HENPEPLIBHOCTH. AOCOIIOTHASI TEOMETPHS, JI1.3

TeopeMmsl JleskaHipa o cymme yriioB
TpeyrojpHUKa. AKCHOMa NapajlieIbHOCTU
IIneiidepa u msaTeril moctynar EBkinuaa,
MIPE/IOKEHNS, SKBUBAJIEHTHBIE aKCHOME
napasienbHocTH. /JIex/




9.7

AKCHOMBI KOHIPY3HTHOCTH U
HETIPEePHIBHOCTH. AOCOIIOTHAs T€OMETPHS,
TeopeMsbl JIexxaHipa o cyMMe yIiioB
TpeyroyibHUKa. AKCHOMa MapajieabHOCTH
[Inefidepa u naTelil nocrynar Esxinaa,
IIPEUIOKEHHMS], DKBUBAJICHTHBIE AaKCHOME
napauiensHocty. /IIp/

I[IK-1.1

9.8

Cucrema axkcuoM Beins addunHoro u
€BKIIHMI0Ba IPOCTPAHCTBA, IPOCTEHIIe
CIIEJICTBUS, €€ HeITPOTHBOPEYUBOCTS. /JIek/

0,5

[K-1.1

9.9

Cucrema axkcuoM Beilns addunHoro u
€BKIIHMI0Ba IPOCTPAHCTBA, IPOCTEHIIHe
CIIEICTBUS, €€ HeITPOTHBOpEeYHBOCTD /T1p/

0,5

[K-1.1

J1.1J11.2
JI1.3

9.10

CamocrosTensHas pabora o pazueny /Cp/

80

VK-1.2 [IK-
11

J1.1J11.2
JI1.3

Paznes 10. DneMeHThI reOMeTPUHU
Jlo6ayeBckoro

10.1

[Mnanumerpus JlobaueBckoro. Akcuoma
Jlo6aueBcKoro, epBbIe CIAEICTBUSL.
CBoiicTBa napauuieNbHbIX U
CBEpXIIapauIeIbHBIX MPSIMBIX. /JIex/

0,5

[K-1.1

JI1.1J11.2
JI1.3

10.2

[Mnanumerpus JlobaueBckoro. Akcuoma
Jlo6aueBcKoro, epBhIe CIEICTBUSL.
CBolicTBa napajienbHbIX U
cBEepXIapauIeabHbIX IpsAMbIX. /TIp/

0,5

[K-1.1

JI1.1J11.2
JI1.3

TECT

10.3

TpeyroJabHUKU U YETHIPEXYTOJIbHUKU Ha
wiockocTH JlobayeBckoro. OKpy»KHOCTb,
9KBUIMCTAHTA U OPULIMKIIL, UX

cBoiicTBa. /JIex/

0,5

[K-1.1

10.4

TpeyroabHUKU 1 YETHIPEXYTOJIbHUKN HA
wiockocTH Jlo6ayeBckoro. OKpyKHOCTb,
SKBUIMCTAHTA U OPULIMKIIL, UX

cBoiictna. /TIp/

[K-1.1

JI1.1J11.2
JI1.3

10.5

HenpoTuBopeunBoCTh CUCTEMBI aKCHOM
Jlo6aueBckoro. Monens Kanu-Kneiina
wiockoctH Jlobauesckoro. M3mepenue
OTpE3KOB U yIJIOB Ha Mozenu Kenu-
Kneitna. Yron napamiensaoctu. /Jlex/

0,5

[K-1.1

JI1.1J11.2
JI1.3

10.6

HenpoTHBOpEeYHBOCTH CUCTEMBI aKCHOM
Jlo6aueBckoro. Monens Kanu-Kneiina
wiockoctH Jlobauesckoro. M3mepenue
OTpPE3KOB U yIIJIOB Ha Mozenu Kenu-
Kuneiina. Yron napamiensaoctu. /IIp/

0,5

IK-1.1

10.7

0O030p aKCHOMATHK IJIAHUMETPHUH U
CTEPEOMETPHH B IIKOJIBHBIX YIeOHHKAX.
[TonsiTre IMHBL OTpe3Ka, MIoLIaaAn
MHOTOYTOJIbHHUKA H 00bEMa
MHOTrorpanuuka. /IIp/

IK-1.1

J1.1J11.2
JI1.3

WHIUBUIyalbHA
ST IOMAIIIHSIS
pabora

10.8

CamocrosTenbHas paboTa 1o pazaery /Cp/

79

IK-1.1

J1.1J11.2
J1.3

10.9

Dx3ameH /KPD/

0,33

MK-1.1

JI1.1J11.2
JI1.3

10.10

/DK3amen/

8,67

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. KoHTpoJibHbIe BONPOCHI U 3aJaHUS

TEKVYII[AI KOHTPOJIb
CamocrosrenbHas paboTa
Tema: «CxansipHoe IpOU3BEICHNE BEKTOPOB»

1. Beruncnurth CKaJIAPHOC MPOU3BEACHUEC BEKTOPOB 110 UX KOOPpAUHATAM.
2. BEIYucimTh YTl TPEYTOJIbHUKA 110 KOOpJAWHATaM €Tro BEPIIHH.

3. JlokazaTb IepneHJUKyIIPHOCTD ABYX BEKTOPOB.




WupuBuayansHas qoMaiuHss pabora

Tema: «BexTopsl Ha MIOCKOCTID

1. 3apan Tpeyronsauk ABC  koopauHatamu cBouMX BepmuH. Haliaure AIMHBI €ro CTOPOH.

2. Brruncnure KOOpAUHATHI IIEHTPA TSDKECTH, OPTOLEHTPA U IIEHTPa ONMHCAHHON OKPY>KHOCTH B TPEYTOJIBHHKE.
3. I[locTpoiite TpeyTroJbHUK U BCE HAWEHHBIE TOYKH B MPSIMOYTOJIBHOM 1€KapTOBOM CHCTEME KOOPAMHAT.

WupuBuayansHas qoMainHss padbora

Tema: «IIpsimast Ha TIOCKOCTHY

1. 3anman TpeyroinpHuk ABC koopauHaTamMy CBOMX BepUIMH. Hanuimre ypaBHEHHs BCEX €ro CTOPOH.

2. 3anan TpeyroiapHuk ABC koopauHaTamu CBOMX BepUIMH. Hanumiire ypaBHEHHs BceX ero MeauaH (OMCCeKTpHUC, BBICOT).
3. HannmumTe ypaBHEHHE OKPY)KHOCTH BIIMCAHHOM (OMMCAHHOMN) B TPEYTOJIbHUK.

CamocrosrensHas pabora

Tema: «JIuHUN BTOPOTO MOPSIIKA»

1. JIuHwMs 3a1aHa CBOMM KaHOHWYECKHM ypaBHeHHeM. HalianuTe: KoOpAWHATHI TOUEK MepecedeH s ¢ KOOPAUHATHBIMU OCSIMH;
MOJIYyOCH; SKCLIEHTPUCUTET BIIIHIICA.

2. Hamumiute ypaBHEHUE JTMHUH BTOPOTO MOPSIIKA MO 3aJaHHBIM JJIEMEHTaM.

3. [IpuBeuTe JTMHUIO BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJTY.

MupuBuayansHas qoMainHss pabora

Tema: «YpaBHEHHS MPSIMBIX U TUIOCKOCTED)

1. Hanst Touku A, B, C, D xoopanHaTaMu CBOMX BEPIIHH B IPSMOYTOIHLHON AEKApTOBOW CUCTEMEe KOOpAMHAT. JJOKaXKHTe, 9TO TOUKH
A, B, C, D He nexat B OJIHOH INTIOCKOCTH.

2. Haiigure miomiaas oTHON moBepXHOCTH TeTpasapa ABCD.

3. Hamumure ypaBHeHMs IpaHel TeTpadapa.

CamocrosrensHas pabora

Tema: «[ToBepXHOCTH BTOPOTO TOPSIKA»

1. Hanmmure KaHOHWYECKOE ypaBHEHUE IIOBEPXHOCTH BTOPOTO MOPS/IKA IO OMPEICIICHHBIM 3JIEMEHTaM.
2. IlocTpoiiTe MOBEPXHOCTH BTOPOTO MOPSIKA B MIPSIMOYTOJIEHOW JEKapTOBOW CHCTEME KOOPIUHAT.

3. Ompenenure BUA MMOBEPXHOCTH TI0 €€ YPABHEHUIO.

CamocrosrensHas pabora

Tema: «JIBHKeHUDY

1. IBmxenue 3aqaHo aHanuTuaecku. Haiinure o6pa3 (mpooOpa3) maHHOW TOYKH.
2. JIBmwxenue 3amaHo aHautuiecku. Haiinure oOpa3 1aHHOM OKPYIKHOCTH.

3. JIBrkeHHE 3a/1aHO aHAJTUTHYECKU. HaliinTe HeMmoIBU)KHBIE TOUKH.

CamocrosrenbHas paboTa

Tema: «Pemenne 3aay METOJOM JABHKESHUS

1. OKpyKXHOCTb, BIIUCaHHAs B yToJl, Kacaercs ero cTopoH B Toukax M u N. Jlokaxkure, uto M u N — COOTBETCTBEHHbIE TOUKH
IIPU OCEBOW CHMMETPHH, OCh KOTOPOH COAEPIKUT OUCCEKTPHCY TAHHOTO YIJIa.

2. ABCDEF — npaBuJibHbIH 1IeCTHYTOJBHUK. Ha30BUTE BCe NBUKEHUS, TIPU KOTOPBIX OTpe30k AB oTobpaxaercs Ha
otpe3ok DE.

3. laHbl ABE MepeceKaroMecs NpsiMble U TOUKa, HEe IpUHAuIekKalas 3TUM npsaMbIM. [TocTpoiite 0Tpe30k, KOHIBI KOTOPOTO
IPUHAAJIEKAT JAaHHBIM IIPSMBIM, a JaHHAsl TOUKa — CEPeIUHa 3TOr0 OTPE3Ka.

CamocrosrenbHas paboTa

Tema: «IlonoOus»

1. IToctpoiite 06pa3 mapamienorpaMmMa B TOMOTETHH, LEHTP KOTOPOH — OJJHA M3 BEPIIMH NapajuiesiorpaMma, a Koo GuIueHT
3a[]aH OTHOILICHUEM OTPE3KOB.

2. ABCD - mapamtenorpamm. Yepes Bepiuny C npoBesieHa npsiMasi, mapajieibHas quaronand BD u nepecexaroras
nponoskeHus cropoH AB n AD B toukax N u K. lokaxxute, uto Touka C — cepenuna orpeska NK.

3. [TocTpoiiTe NPsAMOYTOJBHBINA TPEYTONBHUK, €CJIN IaH OJMH U3 €0 OCTPBIX YIJIOB U OMCCEKTpHCa, MPOBEICHHAS 13
BEPLIMHBI IPAMOTO yIJIa.

WupuBuayansHas qoMainHss pabora

Tema: «AbduHHBIE TPEOOPa3OBAHU»

1. PoncTBeHHOE peoOpa3zoBaHue 3aJaHO YpaBHEHHEM OCH pozicTBa B aduHHOI cucteme koopauHat. IlocTpoiite 0Opa3sl TOUEK.
2. Onpenenuth BUJ POJICTBA.

3. 3anucars KOOpaHHATHBIE HOPMYIIBI 3TOTO ad(HUHHOTO MPEOOPa3OBaHUSL.

CamocrosTenpHas padoTa.

1. [lomenuTs OTPE30K MOTONIaM.

2. [TocTpouts OUCCEKTpHCY yIIIa.

4. IlocTpouTh NEPHEHAMKYIISAP K OTPE3KY, IPOXOIAILMI Yepe3 NaHHYIO TOUKY.

CamocTosTenpHas pabora.




1. ITocTpoutk paBHOOEPEHHBII TPEYTOJBHUK 110 OOKOBO CTOPOHE U MeJIMaHe, IPOBEACHHON K OCHOBAHUIO.
2. [TocTpouTs poMO MO CTOPOHE U TUATOHAIIH.
3. IOCTPOUTH TPAMELHIO IO OOKOBBIM CTOPOHAM, JHATOHAIN U Pa3HOCTH OCHOBAHHH.

CamocrosrenpHas paboTa.

1. TlocTpouTs KpyT, IUIOIIA6 KOTOPOTO B IBa pa3a OOJbLIE UIONIAAN JaHHOTO KpyTa.

2. TTocTpouTh KPYT, IUIOIIAIs KOTOPOTO PaBHA IUIOMIA A KOJIbIAa MEXIY IBYMSI JAHHBIMU KOHIICHTPHISCKUMH OKPYKHOCTSIMH.
3. Paznenure TPpEYroJbHUK MPSIMOMA, MapaJuIebHOM OTHOM U3 €ro CTOPOH, Ha PABHOBEIUKHE YaCTH.

WunuBuayanbHas qOManiHss paboTta

Tema: "Meronbl u300paxeHuit"

IocTpouTts Ha 3mope Momxa GpoHTAIBHYIO U TOPU30HTATIBHYIO IPOEKIMHU c(hepbl © MHOTOTPAaHHHUKA, KOTOPBIE HAXOIATCS APYT O
OTHOILICHHUIO K PYTY B 33JaHHOM OTHOIICHUH. MICIONB3ysI 3TH MPOEKIUH, IIOCTPOUTH OPTOTOHATIBHYIO aKCOHOMETPHIO JaHHBIX
¢uryp (TpaguuuoHHOE H300pakeHue GUTYp Ha JHUCTe OyMard peKOMEHIyeTCsl CONPOBOANTH KOMIIBIOTEPHOH Bepcueit yepTexa,
HanpUMep, B OJJHOI U3 CHCTEM TUHAMHUYECKOW MaTEMAaTHKN):

1. B cepy Bomcan npaBUIBHBIN TETPadIp.

2. B npaBUIIbHYIO TPEYTOJNBHYIO IPU3MY BIIUCaHa cdepa.

3. Cdepa omucana 0KOJIO MPSIMOU MPHU3MBI, OCHOBAaHHEM KOTOPOH SIBJISICTCS MPSIMOYTOJIBbHBIN PABHOOCIPEHHBII TPEYTOIBHUK C
TUTIOTEHY301, paBHOU BBICOTE IPU3MEI.

WunuBuayanpHas qoManisss pabora

Tema: "O60CcHOBaHHE CBKIIUAOBOM reoMeTpun”

Jlokazats, 4TO cienyoliee yTBepKAeHHE IKBUBAJICHTHO aKCHOME NapajIeIbHOCTH:

1 JIroOble nepneHUKYJIAp U HAKJIIOHHAS! K HEKOTOPO# NMPSMOiA BCer/ia IepeceKkatoTesl.

2. Yepes 1100y10 BHYTPEHHIOIO TOUKY YIJIa BCET/la MOXKHO IIPOBECTH IPSIMYIO, IIEPECEKAIOIIYI0 CTOPOHBI YIJIa U HEe IPOXOASILYI0
yepe3 BepIINHY.

3. BHemHmii yroji TpeyrojibHUKa paBeH CyMMe BHYTPEHHHX YIJIOB, HE CMEKHBIX C HUM.

KonrponbHas pabota B popme Tecta

Tema: "OO1IME BOIPOCHI aKCHOMATHKN"

1. I'pynma akcruoM, cofepKaIliux OCHOBHOE OTHOIICHUE «IIPHHAIICKHOCTI
2. I'pynma akcnoMm, cofepKaIluX OCHOBHOE OTHOIICHHE «MEKTY»

3. I'pynma akcHoM, COAepIKaIMX OCHOBHOE MOHATHE «PaBCHCTBO

WunuBuayanbHas qJoMalIHss padoTa

Tema: "AKCHOMATHKH HIKOJIBHOTO Kypca reomeTpun"

1. I3y4uTh ¥ CONOCTaBUTh AKCHOMATHKY IIKOJIBHOTO Kypca TEOMETPUU I10 KKIOMY U3 TPEX yueOHHUKOB:

JI.C. Aranacss u np. I'eomerpus 7-9, 10-11 (nocnennue uznanus); A.I'. Mepsinsik, B.M. TTonsikos. ['eomerpus 7-9, 10-11
(mocnenuue m3nanus); A. B. [loropenos. 'eomerpus 7-11.

2. VI3y4nTh ¥ MIPOBECTH COMOCTABUTEBHBIN aHANHN3 JJOKA3aTEIbCTB TEOPEM (10 BEIOOPY) B KOXKAOM U3 YKa3aHHBIX YUeOHHKOB
(manpumep: Teopema [Tudaropa, mpr3HaKU paBEeHCTBA TPEYTOIHHUKOB | T.11.).

3. Froru cpaBHUTENBHOTO aHAIKM3a KPAaTKO U3JIOKUTH B 3aKJII0UEHUH (B Ipeaenax 1 cTp.)

MupuBuayansHast noMainHss pabora

Tema: "Jlnuna, miomanb, 00bEM"

1. 3yunth uznoxeHue TeMbl «Ilnomaas» Mo KaXIOMy U3 TpeX y4eOHHKOB:

JI.C. Aranacsu un np. ['eometpust 7-9 (mocnennne uznanwms); A.I'. Mepansk, B.M. [lomskos. 'eomerpust 7-9 (mocnenane uzmanus); A.
B. IToropenos. ['eomerpus 7-11.

2. CocTaBuUTb IUIaH U3YYEHHUS TeMbl. MI3y4nTh U 3aKOHCIIEKTHPOBATH J10KA3aTEIbCTBO TEOPEMBI O IUIOLIA U PSIMOYTOJIbHUKA
(xBampara).

3. M'Toru cpaBHUTENILHOTO aHAINM3a KPAaTKO U3JIOKHTh B 3aKJIFOYCHUH (B Tipesenax 1 crp.).

CamocrrosTenbHast paboTa B hopme TecTa

Tema: "DnemenTtsl reomeTpun JlIobaueBckoro"

1. Yron napamnensHOCTH Ha m1ockocTu JIo6aueBckoro

2. CBOMCTBO CyMMBI YTTIOB TPEYTOJIBHIKA Ha ITockocTH JlobadeBckoro

3. CBOHCTBO CyMMEI YTJIOB UETHIPEXyTOJBHIKA Ha INIOCKOCTH JlobadeBckoro

5.2. TemMbl NHCBMEHHBIX PadoT

5.3. ®oH/1 OLIECHOYHBIX CPEACTB

AHanuTHyecKas FeOMETpPUsI U BEKTOPHasl ajredpa

1. HanpaBiieHHBIE OTPE3KU M BEKTOpBL. ClI0K€HHE BEKTOPOB U €r0 CBOHCTBA. Pa3HOCTH IBYX
BEKTOPOB.

2. YMHOK€eHHE BEKTOpa Ha YKCJIO M €ro CBOMcTBa.

3. CucteMsl TMHEHHO 3aBUCUMBIX U JIMHEHHO HE3aBHCUMBIX BEKTOPOB U MX cBoiicTBa. [IpusHaku
KOJUIMHEApHOCTU U KOMIJIAHAPHOCTH BEKTOPOB.

4. BexropHoe mpocTtpancTBo. basnuc BekropHoTo npoctpancTBa. KoopauHaTel BEKTOpa B JaHHOM




6azuce.

5. CkanspHoe npou3BeeHre BeKTOpoB. CBONWCTBA CKAISIPHOTO IPOU3BeAeHIs. Brruncnenne
CKaJISIPHOTO MPOU3BEICHHUS 110 KOOPJMHATAM BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3uce

6. OpueHTanus IWIOCKOCTH U MMPOCTPaHCTBA. BekTopHOE nMpon3BeieHne BEKTOPOB U €r0 CBOMCTBA.
7. CMemaHHOe MPOU3BEIeHHE BEKTOPOB U €ro CBOIiCTBA.

8. KoopauHaTh!l TOueK Ha INIOCKOCTH M B IPOCTPAHCTBE. Pemenne npocreimmx 3a1ad B
koopauHarax. @opmysl npeodpazoBanus adhGUHHON U MPSIMOYTOJIBHOM CHCTEM KOOPAMHAT Ha
rockoctd. @opmyIsl mpeodpazoBanus adhHUHHOIN CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE.

9. YpaBHEeHUs TUHUN M TOBEPXHOCTEH.

10. IlpumeneHre BEKTOPHO-KOOPAUHATHOTO METO/A K PEIICHUIO 3a/1a4 dJIEeMEHTapHON TeOMETPHUH.
11. YpaBHeHue npsMOi Ha TIOCKOCTH, 33JaHHOW Pa3HBIMHU CIIOCO0aMH. Y CIIOBHE TapaUICIbHOCTH
BEKTOpa U NpsAMoi. PacnonoxxeHre npssMoi OTHOCUTENILHO CUCTEMbI KOOPIUHAT

12. B3auMHO€ pacnojoKeHHe ABYX MPSIMBIX Ha INIOCKOCTH.

13. AHanuTHYecKoe 3a/laHue MOIYIUIOCKOCTH. MeTpuuecKue 3a1aui TeOpHH IpsSMON Ha
TUIOCKOCTH.

14. YpaBHeHHUS TIIOCKOCTH, 3aJaHHOH Pa3IMUHBIMU criocobamu. BzanmHoe pacmonoxeHue
IUIOCKOCTH M CUCTEMBI KOOpIMHAT. B3auMHOe pacnonokeHue AByX INIOCKOCTEH.

15. YpaBuenwus npsiMoii B mpocTpaHCcTBe. B3anumHoe pacnonokenre AByX npsMeix. Bzaumuoe
pacroyiokKeHue NpsiMoil 1 MI0CKOCTH.

16. AHanuTHYeCcKOe 3a/laHie TOIYIPOCTPAHCTBA. MeTpruiecKue 3a/1aui TEOPUH NPSMBIX U
IUIOCKOCTEH.

17. TlpunoxxeHne TeOpuH NPSMBIX U TNIOCKOCTEH K PELICHUIO 3a1a4 SJIEMEHTapHOH reOMETPHH.
18. Diuric, cBOMCTBA dJIIUIICA.

19. T'uniepbona, CBONCTBA THIIEPOOIIBI.

20. JTupexkropraibHOEe CBOWCTBO 3JUIMIICA U THIIEPOOIIBI

21. ITapabona, cBOMCTBa TapabOJIBI.

22. O61ee ypaBHeHHE KpUBOU BTOporo nopsaka. [lepeceueHre KpuBOil BTOPOTro MOPsAKa U
NpSAMOH. ACUMITOTHYECKHE HAIIPABIICHHUSI.

23. LleHTpBI KPUBBIX BTOPOTO MOPS/IKA.

24. KacarenbHble K KDUBBIM BTOPOTO Mopsaka. ONTHYecKre CBOWCTBA AIUIMIICA, TUIIEPOOIIbI,
napabobl.

25. maMeTpsl KPUBBIX BTOPOTO TOpsiAKa. TeopemMa o CONPsHKEHHBIX JHaMETPax KPUBOW BTOPOTO
nopsiaka. I maBHbIe 1MaMeTphl U TTIaBHbIE HAIPaBJICHHUs KPUBOI BTOPOTO MOPSIIKA.

26. XapaKTepHCTHYECKOE YpaBHEHHE KPUBOH BToporo nopsaka [IpuBenenue odiero ypaBHeHUs
KPHBOH BTOPOTr0o MOPsIKa K KaHOHHYeckoMy Buay. Kiaccuukaiys KpuBbIX BTOPOTO MOPsAKA.
27. TToBepXHOCTH BTOPOTO HOopsiaka. MeTo ] CeYeHHIA.

28. lunuaapryeckue 1 KOHUYECKHE MOBEPXHOCTH B MPOCTPAHCTBE.

29. IloBepXHOCTHU BpaIlEHHs B IPOCTPAHCTBE.

30. Damuncouas! U TUTIEPOOIIONIBI, U X CBOMCTBA.

31. TTapabosouabl U X CBOWCTBA.

32. [IpsimonuHeiiHble 00pa3yrolye NOBEPXHOCTEH BTOPOTrO MOPSIKA.

T'eomerpuueckue npeodpazoBaHuUs

1. Otobpaxkenus u npeoOpazoBanus MHOkecTB. [IpousBeneHre (KOMNO3UIUS) TpeoOpa3oBaHUH,
rpymnna npeoopa3oBaHU.

2. JIBIKeHHUS TUIOCKOCTH: TTapaJulebHbIH IEPEeHOC, BPaIlleHNe, 0CEeBasi CHMMETPHSL, CKOJIb3SILas
CUMMETpHS, UX CBOMCTBA.

3. CBoiicTBa IBIKEHUH OOILIETO BHIA.

4. OcHOBHast TeOpeMa JIBUKEHUH IUIOCKOCTH.

5. T'eomerpuuecku paBHble (GUIYpPBI M UX CBOKCTBA.

6. AHanUTHYEeCKOEe BhIpaXKEHNE JIBIXKEHUH TNIOCKOCTHU. ['pyIna IBHKEHHUH MIIOCKOCTH U €
HOArpyIIEL. I'pynma cuMMeTpuil reoMeTpUUYECKON (GUTYPHL.

7. Knaccuduxanus IBHKECHHUH IOCKOCTH mepBoro pozaa. Teopema lans.

8. Knmaccudukanuus qBIKEHUH IIIOCKOCTH BTOPOTO POAA.

9. 'omoTeTus 1 ee CBOWCTBA.

10. TTomoOus mockocTH, cBOMCTBA moxobust. Kinaccudukanus nogobuii miockoctu. ['pymnmna
noo0uii ¥ ee moArpymnsl. [1og00HBIe GUTYPBI.

11. Apdunnsie mpeodpazoBanus miockoctd. CBolicTBa adGUHHBIX TPeoOpa30BaHUi MIOCKOCTH
12. OcnoBHas TeopeMa 00 adHUHHBIX TPEoOPa30BAHMUIX IIOCKOCTH.

13. Ananutnyeckoe BeIpakeHUe aQGUHHBIX TPpeoOpa30BaHUil INIOCKOCTH.

14. TlepcniexTrBHO-a(hUHHBIE TPE0OPA30BaHUS TNIOCKOCTH: CBONHCTBA, BUIBI.

15. I'pynmna adhduHHBIX peoOpa3oBaHUi MIIOCKOCTH U €€ IO PYIIIIBL.

16. IlHBepcus MI0CKOCTH OTHOCUTENIBHO OKpY>KHOCTH. CBOMCTBA HHBEPCHH. AHAITUTHYECKOE
BBIPA)KEHHE MHBEPCHUM TUIOCKOCTH.

17. IlonsaTus o nBUXeHUAX npocTpaHcTBa. CBolcTBa ABMKEHUH npocTpaHcTsa. [IpumMepsl
JIBUKEHHUH MTPOCTPAHCTBA.

18. IlpunoxeHne TEOpUH FeOMETPHUYECKUX TPeoOpa3oBaHUi MIOCKOCTHU K PELICHHIO 3a1a4
3JIEMEHTapHON reOMEeTPHUH.

ITocTpoeHus Ha TUIOCKOCTH HUPKYJIEM U JInHEeHKoi. OCHOBaHMS T€OMETPUN




1. AKCHOMBI IOCTPOEHUS LUPKYJIEeM U JInHelKkol. OcHOBHBIE TocTpoeHus. CxeMa pereHus 3a1a4y
Ha [OCTPOCHHE

2. KOHCTpYKTHBHBIE MHOXKECTBA/TEOMETPHUECKIE MECTa TOUEK

3. Meroa KOHCTPYKTUBHBIX MHOXKeCTB (MeTtoq 'MT, MeTo epeceueHnit) mpu petieHr  3a1a4
Ha [OCTPOCHHE.

4. [IpuMeHeHUe CBOMCTB IBM)KEHUH K PELICHHUIO 33/1a4 Ha TIOCTPOCHHE.

5. [IpumeHeHne CBOWCTB TOMOTETHH H MTOJIO0HS K PELICHHUIO 33/1a4 Ha TIOCTPOSHHE.

6. AnreOpanyuecKuil METO peleHus 3a/1a4 Ha IOCTPOSHHE.

7. [lpumeHeHne CBOWCTB MHBEPCHH K PEIISHUIO 3a7a4 Ha IOCTPOCHHE.

8. Kputepwuii pazpemmmocty 3aa4 Ha MOCTPOSHHE ITUPKYIIEM H JIHHEUKOM.

9. 3amaun Ha TOCTPOEHUS, HEPA3PEUINMbIE IIUPKYIEM U JIMHEHKOMH.

Mertoabl n300paxeHus

. [MapannensHoe MPOEKTHPOBAaHUE U ero CBOKWCTBA. IIOHATHE O IIEHTPaIbHOM NPOEKTUPOBAHUH.
. 300paxkenue miuockux GuUryp npu napamuieIbHOM NPOSKTHPOBAHUH.

. U300pakeHre MHOTOTpaHHHUKOB IIPH MapajieabHOM npoektuposanun. Teopema [onbkelllBapiia.
. N300paskeHne KpyTIibIX Tel MPHY MapajuieIbHOM IPOEKTUPOBAHNH.

. AKCOHOMETpPHUS U €€ CBOWCTBA.

. [TonHble 1 HEMOJHBIE U300paKeHUSL.

. Pemienne mo3unmoHHbIX 3aa4 Ha MOJIHBIX H300payKeHUSX.

. Ilonsitue o merone Monxa.

OcHOBaHHMsI TEOMETPUH U 3JIEMEHTHI TeoMeTpuu JlobaueBckoro

1. [TonsaTHE 00 akcMOMaTHYECKOM MeToie. TpeOoBaHHUs, PENbIBISEMbIE K CHCTEME aKCHOM.
HenpotnuBopednBocTs cUCTEMBI aKCHOM Ha IIpUMeEpe akCHOMaTHKH Beitns.

. [loHOTa 1 HE3aBUCHMOCTDH CHCTEMBI AKCHOM Ha IIpUMepe aKkCHOMaTUKu Beiins.

. Cucrema akcuom ['unp0epra u CIEACTBUS U3 aKCHOM.

. IlocTpoenne eBKIMIOBOM reOMETPUH HAa OCHOBE akcHoOM Beiis

. HenporuopeuuBocTh akcuomaruku I mnpdepra.

. [Tarerit moctynar EBknuna u akcuoma napamienbHocTH [Ineiidepa.

. CymMMa yrIioB TpeyroJbHUKOB M IATHIA nocTysaat EBkinaa.

. [lepBas u BrOpas Teopems Jlexanapa.

. [Ipenuioskenus1, S5KBUBaJIEHTHBIE aKCHOME NapaJuIeIbHOCTH (CYIIECTBOBaHHE TPEYTOIbHUKA,
CyMMa yIJI0B KOTOPOTO paBHa JBYM IPSAMBIM; CyIIECTBOBAaHHUE YETHIPEXYTOJIbHIKA, CYyMMa yTJIOB
KOTOPOTO paBHA YETHIPEM IIPSMBIM; CYIIECTBOBAHHE ITOJOOHBIX, HO HEPABHBIX TPEYTOIFHHUKOB;
KOJUIMHEAPHOCTh TPEX TOUYEK, PABHOYIAJICHHBIX OT IIPSIMOIA; BO3MOXKHOCTB OITUCATh OKPYKHOCTh
BOKDPYT JIFOOOT0 TPEyroJIbHUKA; MepeceueHne JII000ro MEepIeHANKYIIIpa K CTOPOHE OCTPOTO yIia co
BTOPOI CTOPOHOM).

10. Axcruoma napamiensHocty JlobaueBckoro. CymMMa yIjioB TpeyrojbHUKA U YEThIPEX yrOJIbHUKA
Ha rtockoctH JlobaueBckoro. [Ipu3HaKy paBeHCTBA TPEYTOJIBHUKOB Ha IIOCKOCTH JIoGaueBCcKoro.
11. MapannensHble npsiMble 1o JlobaueBckoMy. [Ipr3Hak nmapamutensHocTH. CyniecTBOBaHUE
MapauIeNIbHBIX MPSIMBIX 10 JIoOaueBcKkoMy. YT0JI mapauieibHOCTH U ero cBoicTBa. DyHKIUS
JloGaueBckoro.

12. CBolicTBa YeTHIPEXyTOILHUKOB Ha MIOCKOCTH JIo6aueBCcKoro.

13. CpoiicTBa napajuieNnbHbIX NMPSIMBIX Ha TIockocTH JIobaueBckoro. Pacxosiuecs npsmbie Ha
riockocTH JIo0aueBCKOro: MprU3HaK M CBOMCTBA.

14. OKpy>KHOCTB, SKBHIUCTAHTA ¥ OPULIUKI Ha TIIOCKOCTH JI0Oa4eBCKOTO U UX CBOHCTBA.

15. UnTepnperanus miockoctu Jlobauerckoro (Momens Kemnu-Kieina Ha eBKIMI0BOM
IJIOCKOCTH, MoJienb [lyaHkape Ha MOyIuIOCKOCTH U 1ip.). HempoTuBopeunBoCTh MiIaHUMETpUN
Jlo6aueBckoro. HezaBrcumocTs akcHoMbl apaiutesibHocTH [lnefidepa oT ocTanbHBIX aKCHOM
Tunwbepra.

16. IToHATHS ATMHBI OTPE3Ka, MO MHOTOYTOJIbHUKA U 00beMa MHOTOIPaHHUKA.

17. O630p aKkCHOMATHK IJIAHUMETPUH U CTEPEOMETPHH, IIPEACTABICHHBIX B IIKOJIbHBIX
yueOHHKaX.
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5.4. IlepeyeHb BU/I0B OLICHOYHBIX CPEACTB

6. YYUEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOY JIST)

6.1. Pexomennyemas aureparypa

6.1.1. OcHoBHas TUTEpaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, rox
JI1.1 | Ky3oBnues B. II. Kypc reomerpuu: 31eMeHThI Tononoruu, aupdepeHimaibHas Mocksa: ®usmatnut, 2012
reoMeTpHs, OCHOBAaHHS F€OMETPHHU: Y4eOHOe mocodue
JI1.2 | Bbynak b. A., I'eomeTpust: yrayOIeHHBIH Kype ¢ PEIICHUSIMHA 1 YKa3aHUSIMHU: Mockga: JlabopaTopus 3HaHHIA,
3onorapesa H. 1., y4eOHO-METOANYECKOE mocodue 2018
®denoroB M. B.,

denoros M. B.




ABTOpLI, COCTaBUTCIIN 3ariaBue I/I3,HaTeJ'II>CTBO, romg

JI1.3 | bapcykosa JI. B. ['eomeTpus: mpakTHKyM Mumnck: PUIIO, 2020

JI1.4 | Janunrep B. A. ['eomeTpus: IIIaHUMETPUUECKUE 3a/Ia4l Ha TIOCTPOCHHE: yueOHoe Mocksa: FOpaiit, 2023
rocobue i By30B

JI1.5 | Boponuna, JI. B. OcHoBbl MaTeMaThku :  YacTh 2: yueOHOE mocodue Exarepun0Oypr : YpI'TIVY, 2015

6.3.1 JIuneH3uoHHOE U CBOOOTHO pacnpocTrpaHsieMoe nporpaMmmMHoe 06ecne'lelme, B TOM YMCJI€ OTCYECCTBCHHOI0
Nnpou3BOACTBa

JIJ1s OCBOCHUS TUCIIUTUIMHBI HEOOXOMM KOMITBIOTEP C TpapMuecKoil ONepalnoOHHON CHCTEMOM, O(HCHBIM MMaKETOM TPHIIOKCHHH,
HUHTEpHET-Opay3epoM, nporpammoit 1is urenus PDF-daiinos, mporpamMmoii 11 mpocMoTpa H300pakeHui u Buaeodaityio n
IporpamMMoi Jyist paboThI C apXUBAMH.

6.3.2 IlepeueHb NpodecCHOHANBHBIX 023 JAHHBIX H HHPOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

1. Elibrary.ru: anekTpoHHast OMOIHOTEYHAS CUCTeMa : 0a3a aHHBIX COJCPIKUT CBEICHHS 00 OTCUSCTBEHHBIX KHUTaX U
MIEPHOAMYCSCKUX U3JIAaHUAX 0 HayKe, TEXHOJIOTHH, MEAUIIMHE U 00pazoBanuio. Anpec: http://elibrary.ru. Pexum mocrymna:
MHnuBuayanbHbIN HEOTPaHUUEHHBIH JOCTYII.

2. DNEeKTPOHHO-OMOIHOTEUHAs CUCTeMa « Y HUBEpCUTETCKast OMbIroTeka oHainy. Anpec: https://biblioclub.ru. Pexxum nocryma:
MNuannBuayanpHBIN HEOTpaHHYEHHBIA JOCTYII.

3. DnekTpoHHO-OMOIMOTeUHas cucteMa usnarenberBa «JIAHDy. Anpec: e.lanbook.com. Pexxum nocryna: UaauBuayanbHbIi
HEOTPaHWYCHHBIN JTOCTYII.

4. O6pasoBarenbHas miargopma «kOpaitt»y. Anpec: https://urait.ru. Pexxum noctyna: MHauBHIy aTbHBINA HEOTPAHUYCHHBIH TOCTYIL.
5. UC AHTHIUIaruar: cucteMa oOHapy »KeHus 3auMCcTBOBaHui. Anpec: https://krasspu.antiplagiat.ru. Pexxum gocrtyma:
MHnuBuayanbHbIN HEOTPaHUUEHHBIH JOCTYII.

7. MTO (o6opynoBaHHe H TeXHHYECKHE CPEACTBA 00yUeHMs)

IepeueHp y4eOHBIX ayAUTOPHUIT U MOMEIEHUI 3aKPEIUISETCs €KET0THBIM NPHKa3oM «O 3aKperuieHHH ay JUTOPUHA U TOMENICHUH B

8. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCITUIIJIMHBI (MO Y JISI)

Chopmynupyem OCHOBHBIE PEKOMEHIAINH 110 KaXXIOMY pa3iely AUCIUTUTHHBL:

Pazmen Ne 1. Ananmtideckasi reoMeTpHsl Ha TUIOCKOCTH U B IIPOCTPAHCTBE

YT0OBI yCHENIHO OCBOUTH MaTepHal JaHHOTO pa3jiesia CTyAEHTaM He0OX0AuMO:

* OBJIAJICTh TEXHOJIOTHEH HCII0JIb30BaHHsI BEKTOPHOTO M KOOPAMHATHOTO METOJIOB PEIICHUs 33/1a4 Ha TIOCTPOSHUE U

HCCJIICAOBAHUEC MPSAMBIX U JIMHHUI BTOPOI'0 NOpsAAKa Ha INIOCKOCTH, PCIICHUSA METPUICCKUX 3a/1ad 110 TEME JIMHUU IIEPBOTO U BTOPOI'o
NopsIKa.

¢ OBJIAACTH TEXHOJIOTHEH UCIOIL30BaHUS BCKTOPHOI'O 1 KOOPAMHATHOI'O METOJOB PCIICHUS 3aJa4 Ha ITOCTPOCHUEC U

HCCJICAOBAHUEC MPSAMBIX U HOBCpXHOCTCﬁ TNICPBOT'O U BTOPOT'O IMOPpsAAKa B IPOCTPAHCTBE, PCIICHUA METPUICCKUX 3a/1a4 B
MIPOCTPAHCTBE.

B urtore nzy4eHust JaHHOTO pa3zena CTYICHTHI JOJDKHBL:

* BJIaIeTh METOJJAMH aHAJMTHUECKON T€OMETPHH MPU PEIICHUH INIAHUMETPHUUESCKUX 33/1a4 M CTEPEOMETPHUYECKUX 3a1ad.

Pazpmen Ne 2. [IpeoGpa3oBaHust IIIOCKOCTH U IIPOCTPAHCTBA.

B JAaHHOM pa3eiie CTYACHTHI JOJDKHBI YCBOUTH IMOHATHUA OTO6pa)KCHI/Iﬂ MHOKECTBAa B MHO>KECTBO, a TaAKXKE OTOGpa)KeHI/IC MHOXECTBaA
Ha MHOKECTBO, YMETh OTJINYATh UX JPYT OT Apyra. 3HaTh onpesesieHus: 1) npeodpa3oBaHus MHOXKECTBA; 2) oOpaTHOe
npeoOpazoBaHue» 3) KOMITO3HILIUS PeoOpa3oBaHuii. JJOIKHBI XOPOILIO 3HATH ONPE/ICICHUE ABH)KEHHS, BUJIbI AIBHKCHNH, CBOWCTBA
,Z[BPI)I(CHHP’I; YMETH NPEACTABIIATH BCAKOC ABUKCHUC B BUJAC KOMITO3UIIUU HE 6onee TPEX OCEBBIX CHMMCTpHﬁ, YMETH pa3jindaTb
JBIDKSHUSI TIEPBOTO U BTOPOTO POJOB. B X0/1€ pelerHus 3a1a4 CTy JeHThI JOIDKHBI OCBOUTH OCHOBHBIE TOCTPOCHHS, CBSI3aHHBIC C
JBIDKCHUSIMH, TIPHOOPECTH HABBIKK MOCTPOCHHMS 00pa30B U MpooOpa3oB MaHHBIX TOYEK U (DUI'YP IIPU TOM WM HHOM JABHKCHHH,
YMETh HaXOAUTH MTapbl COOTBETCTBEHHBIX TOYEK HA COOTBETCTBYIONMX (DHTypax. BaXKHO, YTOOBI ITPU PEIICHUH 3aa9 CTYICHTHI
MOTJIX YeTKO NePEYHCIIAT TE CBOMCTBA IBIKCHUIH, KOTOPBIE HMH OBLTH MCIIOIB30BAHEI IIPH PEIICHHIHN. CTYICHT JODKEH YMETh
3a4aTh BCIKOC IBH)KCHHUC aHAJIUTHYCCKU.

CTyZaeHThI JOJDKHBI 3HAaTh ONIpeAeIeHNe MoJ00Hs, CBOHCTBA, aHATUTHIECKOE 3a/laHne. 3HATh, YTO BCSKOE 110J00ue ecTh 100
JBIDKEHHE, TMO0 TOMOTETHS, MO0 KOMIIO3UIIMS TOMOTETUH U JBHKEHHS. 3HATh ONpeeieHle TOMOTETHH, CBOMCTBA, YMETh CTPOUTh
COOTBETCTBEHHBIE 3JIEMEHTHI IPH PA3INYHBIX 331aHNSAX TOMOTETHH, 3HATh, YTO OCHOBHBIM IIOHATHEM F€OMETPUH OA00HS SBISIOTCS
TIOHATHE MOTOOHBIX (HUTYP.

3Hath onpeeneHue adpGpuHHOTO Ipeodpa3oBaHUs, CBOMCTBA, YMETh 3aaBaTh a(pHHHOE MPe0OpPa30BaHNE aHATUTHIESCKHU. 3a/1aB
addurHOE TpeoOpa3oBaHue TPEMs MAPAMH COOTBETCTBEHHBIX TOYEK, YMETh CTPOUTH COOTBETCTBCHHEIE SIEMEHTHI. 3HATH HOHATHE
POACTBA, YMETh CTPOUTH COOTBETCTBYIOLIHME (GUTYPHI B POACTBE. YMETh CTPOUTH HIUIHIIC 10 €T0 CONPSDKEHHBIM JMaMeTpaM, a TakkKe
¢burypy, poACTBEHHYIO OKPYKHOCTH. YMETh CTPOUTH CEUEHHE MPU3MBI INIOCKOCTHIO, UCTIOIb3Ys POJACTBO. YMETh OTIAMYATh HOIHBIH
YepTexX OT HEMOJIHOTO, 3HATh JJOCTATOUHBIM NPU3HAK TTOJHOTHI YepPTeXka, yMETh PEIlaTh TO3HLHOHHBIE 3aJa4l Ha IIOJIHOM YepTexe.
CTyZleHTbI JOIKHBI 3HATh OIPEIeICHNe METPUYECKHU OIIPEEICHHOTO YepTekKa, yMETh PeIlaTh 3aa4l METPUUECKOI0 Xapakrepa, Ha
METPUYECKH OIPE/ICTIEHHOM YepTexe.




PexomeHIanuy 1o BHIMOJIHEHHIO CIEAYIOIINX KOHTPOJIBHBIX MEPOIPUSTHH MOAYJIS, CBA3aHHBIX C UCIIOJIb30BAHUEM
MH()OPMAIIOHHBIX TEXHOJIOTHIl:

1) Pemienue 3aa4 Ha MpUMEHEHUE IBMOKEHUI B cpesie JKuBast Maremaruka. [{jist BBIMOSHEHUS 3TOTO KOHTPOJILHOT'O MEPOIIPHUSTHS
HE0OXOIUMO XOPOILIO 3HATh BO3MOXXHOCTH JKHMBOW MaTeMaTHKH 110 IOCTPOSHUIO 00pa3oB GUTYp HOA AEHCTBHEM COOTBETCTBYIOIINX
JIBIDKEHHH TUIOCKOCTH, YMETh CO3/1aBaTh COOCTBEHHBIE JBIKEHHS, PEIIaTh 3a/1a4l Ha IPUMEHEHHUE JABIKCHUN.

2) Pewienue 3a1a4 Ha npuMeHeHHe oaoouii B cpene JKupas Matemaruka. JlJ1s BHIIOIHEHHS TOI0 KOHTPOJIBHOTO MEPOTIPHUSITUS
HE0OXO0IMMO XOPOUIO 3HATH BO3MOXKHOCTH JKMBOH MaTeMaTHKH 110 OCTPOCHHUIO 00pa30B GUryp mnoja AeHCTBHEM rOMOTETHH U
KOMITO3UIIMY JIBUKEHUSI U TOMOTETHH, YMETh CO3/1aBaTh COOCTBEHHBIE 000U, pelaTh 3aJa4y Ha IPUMEHEHHE T10100u .

Paznen Ne 3. TTocTpoeHHs IUPKYJIEM U IMHEUKOM. METO/IbI H300paXKEeHNSI.

YToOBI yCIenHO 0CBOUTH MaTepral JaHHOTO pasjesa CTyJeHTaM Heo0X0IuMo: 1) 3aBeCTH CBOM CIOBApHK MO TEOMETPUH, B KOTOPOM
CHCTEMaTHU3UPOBATh CBOIMCTBA U MPU3HAKH OCHOBHBIX IMOHATHH, CBA3aHHBIX C TAKUMH 00BEKTaMH, KaK TPEYTONbHHUK,
HapajuieorpaMM, OKpYKHOCTB; 2) YTOOBI YCTICIIHO pelaTh 3aJa4y Ha IIOCTPOSHNE METOIOM BBIIENICHHUS BCIOMOTATEIbHON

(burypsl, HeOOXOJMMO CAMOCTOSITENHFHO OTPA0OTATh OCHOBHBIE TOCTPOSHHUS C TIOMOILBIO IUPKYJIS M JIHHEHKH;

3) MeTo epece4eHus] MHOXKECTB TPpeOyeT yMEHHsI CTPOUTh OCHOBHBIE MHOXKECTBA, I03TOMY HE00X0IUMO O0TpabOTaTh HABBIK
MOCTPOCHUS 3TUX MHOXKECTB; 4) anreOpandecKuii MEeTo | peleHus 3a/1a4 Ha MIOCTPOeHHE, KaK METO/] B IIKOJIBHOM Kypce FreOMETpHH
He paccMarpuBaercsi. OIHAKO MOCTPOSHNE HEKOTOPHIX OTPE3KOB, 3aJaHHBIX (POpMyJIaMH, IPUCYTCTBYET B IIKOJIBHOM KYype.
Heo6xoanmo yMeTh CTPOUTD OTPE3KH, 3aJaHHble hopMynamu. [JaHHbIH METO pelIeH s 3a1ad Ha TOCTPOSHHE ITO3BOJISIET OTBETUTD
Ha BOIIPOC: Pa3pelInmMa JIM JaHHas 3a7a4ya ¢ TOMOLIBIO LUPKYJI U JTMHEHKH.

B nrore nzyuenus naHHOTO paszerna CTYAEHTH TOJDKHBL: YMETh pellaTh 3aJa4d Ha IIOCTPOEHHE, YeTKO BBIJEI YeThIpe JTala;
YMeTbh pelIaTh 33/1a4d Ha BEYHMCICHHE U J10Ka3aTeNbCTBO; 3HATh OCHOBHBIE ad(HHHBIE U METPHIECKHIE CBOICTBA TPEYTOJIbHUKA,
napajiesorpaMma, YeThIpeXyTroJibHUKA U OKPYKHOCTH; MPABUIILHO CTPOUTH N300paXKEHUS IFIOCKUX M ITPOCTPAHCTBEHHBIX (QUTYD;

Pazmen Ne 4. OcHOBaHUS TeOMeETpUN

OHUM 13 OCHOBHBIX TIOHATUH pa3jiena SBIAETCS aKCHOMaTHUSCKUI METO/] IMOCTpoeHHsI Teopur. HeoOxomumo 4€TKO ySICHHUTB, YTO B
TEOPUH, KOTOPYIO IPEIIIoIaraeTcs MOCTPOUTh Ha OCHOBE aKCHOMATHYECKOTO METO/a, JODKHBI OBITh YETKO MIEpEeYMCIICHBl OCHOBHBIC
(ueomnpenensemble) NOHATHs. HUKaKUX OIpeesieHni i UM 1aBaTh HE HY)KHO. A BOT BCE OCTaJIbHBIE MOHATHS (IIPOU3BOAHBIC) JIOJDKHBI
OBITH 0053aTEIILHO OMPEICICHBI Yepe3 OCHOBHBIC MOHATHS WM MOHATHS paHee onpeenéHuble. HUKakuX NOHATHI TPEThEro BHIA
OBITH HE JIOJDKHO.

OCHOBHOE cO/iepyKaHHEe TEOPUH COCTABIISIOT YTBEPKACHHS O CBOMCTBaX MOHATHH. X Toke pa3duBaroT Ha 1Ba Buaa. K nmepsomy
BHUJLy OTHOCST T€ YTBEPXKICHHUS O CBOHCTBA MOHATHH, KOTOPBIE IPHHUMAIOTCS 0€3 ToKa3aTelbcTBa. X Ha3bIBalOT akcHoMaMu. Bee
OCTaJbHBIE YTBEPKICHHUS JJOJDKHBI OBITh 00513aTEBEHO T0Ka3aHbl HA OCHOBAaHUU aKCHOM H (WIJIM) paHee TOKa3aHHBIX yTBEPIKICHHUMH.
Hx Ha3pIBaIOT TCOpEMaMH, JIEMMaMHU WUJIN NPEAJIOKCHUAMU.

OCHOBHBIMH TPEOOBaHUAMHU, KOTOPBIE MPEIBSBISAIOTCSA K CHCTEMaM aKCHOM, Ha 0a3e KOTOPBIX CTPOUTCS Ta MM UHAS TEOpUS,
SIBJISIFOTCS. HENPOTHBOPEUYMBOCTbD, HE3aBUCUMOCTD U MOJIHOTA. Hazio XOpolIo YCBOUTH HE TOJIBKO ONpPENEICHHE KX I0TO U3 3TUX
TpeOOBaHMA, HO M 3HATh KPUTEPHH, UCIIOJIB3Ysl KOTOPBIE MOKHO BBISICHUTb, YJIOBJICTBOPSET JIM Ta WM HHASI CHCTEMa aKCHOM 3THM
TpeOOBaHUIM.

YT10o06BI pa300paThCs B 3TOM BXXHOM BOIPOCE, HEOOXOIUMO aKTyalu3UpOBaTh MOHATHE MOJEIH (MM MHTEPIPETALUU) CUCTEMBI
akcroM. ['0BOPAT, 4TO Ha 06a3e HEKOTOPOH U3BECTHOW TEOPHH ITOCTPOEHA MOJAEIH CUCTEMBI aKCHOM, €CIIH B 3TOH TEOPHH YAAIOCH
TIpUaTh KOHKPETHBIA CMBICII OCHOBHBIM ITOHSTHSAM, O KOTOPBIX HAET peub B aKCHOMAaX, B PE3YJIbTATE YEro BCe aKCHOMBI
UCCIIelyeMOH CHCTEMBI OKa3aJIUCh BBHITIOJTHEHHBIMH.

O0s3aTenbHBIM TpeOOBaHUEM K 10001 CHCTEMe aKCHOM SIBIIsIeTCS €€ HeMPOTHUBOPEUNBOCTh, KOTOPAst 03HAUAET, YTO U3 3TOI CHCTEMBI
AKCHOM HeJb3s BEIBECTH JIBa IPOTHBOPEUALMX APYT APYTY yTBEpXkacHHs. KpurepreM HepOTHBOPEYUBOCTH CHCTEMBI aKCHOM
SBJISETCS HAIUYUE Y 9TOH CHCTEMBI MOJIEIH, IOCTPOCHHOM Ha 0a3e 1100 HENPOTHBOPEUUBOI TeOpuH, MO0 TEOopHH,
HEMPOTHBOPEYNBOCTH KOTOPOH MOATBEPIKICHA IIMUTEIFHOH IIPAKTHKOM.

Crnenyroumm TpeboBaHHEM, KOTOPOE He SBIIETCS 0053aTeIbHBIM, 3TO TpeOOBaHHE HE3aBUCUMOCTH CUCTEMBI aKCHOM. JTO
€CTECTBEHHOE TPeOOBaHKE BO3ZHUKAET U3 NOTPEOHOCTH MUHUMH3HPOBATH CITUCOK akCHOM. CHCTeMy akCHOM Ha3bIBaeTCs
HE3aBHCHMOMH, €CIIM HU OJTHY U3 aKCHOM 3TOH CHCTEMBI HENIB3s BBIBECTH M3 OCTAIBHBIX aKCHOM Kak TeopeMy. MoHO 10oKa3aTsk, 4To
cucTeMa akCMOM HE3aBHCUMA, €CIIH IS JIF00OH e€ akcCOMBI HOBasi CUCTEeMa, NOJTy4eHHas 3aMEHON B TaHHOW CHCTEME 3TOM aKCHOMBI
Ha e€ JIOTHYECKOe OTpUIIaHNe, OYIeT HETPOTUBOPEYUBOI. ITO M €CTh KPUTEPUH HE3aBUCUMOCTH CHCTEMBI akcuoM. 13
METOANYECKUX COOOPAKEHUI CHCTEMAa aKCHOM B OOJIBIITMHCTBE LIKOJIBHBIX Y4EOHUKOB T10 TEOMETPUH HE SBISCTCS HE3aBUCUMOM.

Iocnenuum TpeboBaHKEM, KOTOPOE B OOJNBIINHCTBE COBPEMEHHBIX MaTEMaTHYECKUX TEOpUH (HampuMmep, B TEOPHUU IPYIII, B
KOHEUHBIX T€OMETPHUSX) HE BBIIIOIHACTCS, 3TO TPeOOBAHME MTOJTHOTHI CUCTEMBI akcoM. CHCTeMa aKCHOM HA3bIBAEeTCsl IOJTHOMH, €CIIH K
Hel Helb3s 100aBUTh HU OJHOI'O YTBEPKIEHUS, IPETEHIYIOIET0 Ha POJIb HOBOH aKCHOMBI, KOTOPOE HEJIb3sI BBIBECTU KaK TEOPEMY
13 3TUX aKCHOM, ¥ KOTOPOE€ BMECTE € JaHHBIMU aKCUOMAaMU 00pa3yeT HEIPOTUBOPEUUBYIO cucreMy. KpurepueM MoIHOThI CUCTEMBL
aKCHOM SIBJISIETCSI U30MOP(U3M BCeX €€ MOAENEH.

M3y4eHne nonbpITOK aKCHOMaTHYECKOTO IIOCTPOEHHS TeOMETpUH, Ipeanpuaaroro Esxinaom B ero 13 kaurax «Haganay,
PEKOMEHAYETCsI IPOBECTH IO ClIeyIommeil cxeme: chopMynupoBaTh HEKOTOPbIE ONPEIENeHNUs, C KOTOPBIX HAUWHAETCS IIepBasi €ro




KHHUTa, TIEPEYUCITUTD OCTYJIAaThl U HEKOTOPbIE aKCHOMBI, OKa3aTh TEOPEMY O PaBEHCTBE YIJIOB IIPU OCHOBAaHHH PABHOOEIPEHHOTO
TPEYTOJIbHUKA, TO3HAKOMHTLCS C MPOOIEMOil IISITOro mocTyJIara.

PaccmarpuBas o60cHOBaHMe eBKINI0BOM reomerpuu 1o [.I'unsbepty, chopMynupoBaTh akCHOMBI TIEPBOM TPYIIIBI COSTHHEHUS,
000CHOBAThH HEMPOTHBOPEYUBOCTH ATOM I'PYIITBI AKCHOM, IOCTPOUB €€ AUCKPETHYIO Mojenb. OOpaTHTh 0co00oe BHIMaHHUE Ha T€ eT0
YTBEPXKICHUS, KOTOPHIE UIMEIOT aHAJIOTH B IIKOJILHOM Kypce reoMeTpuu. PexoMenayercs, Hampumep, pa3o0oparthest ¢
JIOKa3aTeJIbCTBOM TEOPEMBI O TOM, YTO KaX/10H IUIOCKOCTH IIPUHAJUICKHT, 110 MEHBILIEH Mepe, TPH HEKOJUTMHEeapHbIe (He JIexkalle Ha
OJTHOH TPSIMOM ) TOYKH.

PaccmarpuBas BTopyto rpyniy akcuoM nopsaka JI.I'uns0epra, pekoMeHryercss o0paTuTh 0co00e BHUMaHUE Ha OCHOBHOE TOHSTHE,
CBOWCTBA KOTOPOT'O OMMCHIBAIOTCS B aKCHOMAaX 3TOM rpymisl. [IpoaHani3upoBaTh 10Ka3aTelbCTBO «OYEBUAHBIX» Ha MEPBIA B3TIIS
TeopeM, HallpuMep TEOPEMBI O TOM, YTO HUKaKas IpsAMasi He MOXKET Iepeceydb BCe CTOPOHBI TPEYTOJIbHUKA B UX BHYTPEHHHUX TOUKaX.

3aBepiaeTcs IOCTPOCHUE CHCTEMbBI aKCHOM a0COIIOTHOM FeOMETPHH TPYIIION aKCHOM KOHTPY3HTHOCTH (5 aKCHOM) M IpYTIIOH
AKCHOM HENPepBIBHOCTH (2 akcHoMBI). C IIOMOIIBIO aKCHOM 3THX TPYI yIAETCsl He TOIBKO ONPENETIUTh H3MEPEHUE AIIHH OTPE3KOB
¥ IUIONIaJied MHOTOYTOJIbHAKOB, HO 1 JI0Ka3aTh TEOPEMEI (HampuMep, IiepBast 1 BTOpasi TeopeMsl JIexanpa), CBsI3aHHbIE C
U3MEpPEHHEM CYMMbI BHYTPEHHHUX YTJIOB TpeyroyibHUKa. OTMETHM, YTO CHCTEMa akKCHOM aOCOIFOTHOW T'€OMETPUH HE SIBJISIETCS
MIOJIHOM, B akcuomaruke ['misbepra oHa coctout u3 19 akcuom

JlanpHelilnee pa3BUTHE TEOPUU BO MHOTOM 3aBUCHT OT TOTO, KaKyIO JOIIOJHUTENILHYIO aKCHOMY B KauecTBE ABA/I[ATOH MbI 100aBUM
K CUCTeMe aKCHOM a0CcoutoTHOM reomeTpuu. Ecnu 310l akcuoMoii Oynet akcuoma napamiensHocty Ilnelidepa (uepes3 ToUky, He
JISKAIIYFO0 Ha MPSIMO#i, B TNIOCKOCTH, ONPEICIIEMON 3TOH TOYKON M IPSIMOM, MOXKHO MIPOBECTH HE O0Jiee OJTHON MPSMOH, HE
MepeceKaronell JaHHYI0 IPSIMYI0), TO MBI ITOTYIUM XOPOIIO 3HAKOMYIO HaM IO IIKOJIEHOMY KypCy T€OMETPHU €BKIUAOBY
TEOMETPHIO.

Ecnu ke B kauecTBe BANATON aKCHOMBI MBI TOOaBUM K aOCOJIOTHOM reoMeTpuu akcuomy JIo6aueBcKoro (CymecTBYIOT npsMasi |
TOYKa, el He MPHHAUIeKAIIAsL, YTO Yepe3 9Ty TOUKY IPOXOJUT He MeHee IBYX HPSIMBIX, He IEPECeKAIOMINX JaHHYO IPSMYIO U
JIe)KaIIUX ¢ HEel B OJIHOW TNIOCKOCTH), TO MBI IOJTy4nM reometpuio JlobadeBckoro. [Ipu u3ydenuu paszzuena « eMEHTh TeOMETPUHI
JloGaueBCcKOro» peKkoMeHyeTcs 0co00e BHUMaHue 00paTUTh Ha OINIpeieeHHe NapaJlIeNbHbIX U PACXOIAIIUXCS
(cBepxmapaieNbHbIX ) MPSIMBIX, UX CBOMcTBa. Takoe pazHoOOpa3ue BO B3aMMHOM PACIOIOKEHHH MPSMBIX MIPUBOAUT K TPEX IMydKaMm
MIPSMBIX: IIyYOK HEePECeKaloMuXcs MPSIMBIX, IyYOK MapaIeIbHBIX IPSMBIX H IIyYOK CBepXIapalIeIbHBIX IPsAMBIX. PaccmarpuBas
TPaeKTOPHUIO TOYKHA OTHOCUTEIBHO TIEPBOTO ITyYKa, MBI ITOJYYUM 3HAKOMYIO HaM OKPYKHOCTB, OTHOCUTEIEHO BTOPOTO IIyYKa —
OPHIIUKII, OTHOCHTEIBHO TPETHEro My4Ka — IKBHANCTAHTY (JITHUIO PAaBHBIX PACCTOSHHMN).

3aBepmraeTcst paszen 0030pOM aKCHOMATHK IIIAHIMETPHH M CTEPEOMETPUH B MIKOIBHBIX yUeOHNKAX, aKCHOMATHIECKHM MOAXO0JI0M K
OIIpeJIeTIeHAI0 TOHATHS JUTHHBI OTPe3Ka, IIOIIa i MHOTOyTONbHAKA U 00bEMa MHOTOTpaHHIKA. OTMETHM, 4TO B MOJyJe OyaeT
paccMoTpeH 6ojiee KOPOTKUI TyTh 000CHOBaHUS €BKINI0BOM reoMeTpuu, peanokennsiii ['epmanom Beiinem. B ocHoBy 3TOro
noaxoza OyJeT MoJI0XKeH BEKTOP U ONepalliy HaJl BEKTOPaMH, a FeOMETPHUECKas 4acTh CUCTEMbI akCHOM Beiinst Oynet cocToars
BCCTO M3 ABYX aKCHOM: aKCHMOMBI OTKJIaIbIBaHWS BEKTOPA U aKCUOMBI TPCYT'OJIbHUKA.




