MUHMCTEPCTBO ITPOCBEILEHNS POCCUNCKOM ®EJIEPALIN

(enepanbHoe rocynapcTreeHHoe 010KeTHOE 00pa3oBaTe/ibHOE yUpeKIeHHe BbICIIero 00pa3oBaHus
«KpacHosipckuii rocy1apcTBEeHHbIH MeJarorn4ecKuii yHuBepcuTeT
um. B.I1. AcradneBa»

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

MNPEIMETHASI YACTh (11O MPO®WTIO
MATEMATHKA)

Kpanudukanus

®dopma o0yueHus

I'eomeTpus

paboyas nporpaMma JUCIHUILIMHBI (MOTYJIS)

OO61as TpyA0eMKOCTb

Yacos 1o yueOHOMY IJIaHy

B TOM YHCJIC:

ayJIUTOPHBIE 3aHATHUS

caMoCTosITeNbHAs paboTa

O0akajaBp

44.03.05 ®usuka u Mmatematuka (0, 2024).plx

oYyHast

12 3ET

KOHTaKTHasi paboTa BO BpeMs
npomexytouHoi arrecraiuu (MKP)

JacoB Ha KOHTPOJIb

432
166

229,55

0,78

35,67

Bupas! koHTpONIL B cemecTpax:

Pacnpeueﬂeﬂne YaCoB JUCUMIIJIMHBI 11O ceMeCcTpaM

9K3aMeHBbI 1
3a4eThl 4
3a4eThI C OLIEHKOM 2, 3

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 320 4(2.2)

Kypee>) Uroro

Henens 16 2/6 18 5/6 16 2/6 12 5/6

Bun zagaruii i PIT VIl PII VIl PII VI PII i PIT

Jlexuun 22 22 22 22 20 20 18 18 82 82
JlabopaTopHble 22 22 22 22 22 22 18 18 84 84
KonTakTHas padora 0,33 10,33 0,33 0,33
(mpoMexxyTo4Has
aTTecTallys) SK3aMeHbI
KonTakTHas padora 0,15 |o0,15 |0,15 |0,15 |[0,15 0,15 0,45 0,45
(mpoMexxyTo4Has
aTTecTallys) 3a4eThl
B tom uucne B popme |2 2 2 2 2 2 2 2 8 8
MPAKT.MOJATOTOBKU
HUtoro ayx. 44 44 44 44 42 42 36 36 166 166
KonraktHast padota (44,33 44,33 44,15 (44,15 42,15 (42,15 |36,15 |36,15 [166,78 (166,78
Cam. pabora 100 100 27,85 [27,85 [65,85 [65,85 (35,85 |35,85 (229,55 (229,55
Yacel Ha KOHTPOJb 35,67 35,67 53,07 55,07
Hroro 180 [180 |72 {72 [108 [108 |72 [[72  [432ROKYMEEHT IDAMVICAH

.

NOAMNCHIO

CepTucukat: 00BE888A562437DDOD6A077C2C7EE44514
Bnapeneuy: XonmHa Mapusi BanepbeBHa
[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) @usnka 1 MaTeMaTHKA

Beimyckaromniue kadeapsr:

(U3UKU 1 METOIMKN 00y4eHusl (prU3KKe; MaTeMaTUKH U METOJMKH 00yUYeHHsI MaTeMaThuKe

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

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

[pencenarens HMCC(C) Aémuna E.A.
15.05.2024 1. Ne 7



1. LIEJIM OCBOEHMS AUCLIUILINHBI (MOIY.JIST)

OCBOCHHE TEOPETUYECKUX TOJIOKEHUI U MaTEMaTHUECKOTO armapaTa pa3/JeJoB FeOMETPUH, UMEIOIINX 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
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2.2.5|Metoauka o0yueHHs MaTeMaTUKe

2.2.6|IIpon3BoacTBeHHAs MTeAaroruaeckast mpakTuKa

3. KOMIIETEHIIMHN OBYYAIOIET'OCs, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOAYJIsI)

YK-1: Cnoco6eH ocyuiecTBJIsATh NOMCK, KPUTHYECKHI aHAJIM3 M CUHTe3 HHGOPMAaLUH, IPUMEHATh CHCTEMHBIH MOIXO0/ AJIs

peuieHus MOCTABJECHHBIX 3a1a4

YK-1.2: [Ipumensiet Jioru4eckue (popMbI U MPoOLEeyPHI, CIIOCOOEH K pedieKCHHU 10 NOBOAY COOCTBEHHOI U UYy:KO

MbICJIUTEIbHOM AeSITeJIbHOCTH

3HaTh:

VYpoBeHb | |TeopeTHYecKre OCHOBBI IOTHYECKOTO aHATM3a PACCYKACHUI M METOIbI IOTHUECKOT0 000CHOBAHUSI BHIBOJIOB B
HOJHOM 00BbeMe (IIPaBHIIBHO BBIIOJIHEHO Ooniee 90% 3amanmii)

YpoBeHb 2 |TEOpPETHYECKUE OCHOBBI JIOTHYECKOTO aHATIM3a PACCYKACHUH W METOIbI JOTHUECKOT0 00OCHOBAHUSI BEIBOJIOB B
JIOCTAaTOYHOM 00beMe (IPaBUIILHO BBINOJIHEHO Gosee 80% 3amaHuil)

YpoBeHb 3 |TEOpPETHYECKUE OCHOBBI JIOTHYECKOTO aHATIM3a PACCYKACHUI M METOIbI IOTHYECKOT0 000CHOBAHUSI BBIBOJIOB B
HETOJIHOM 00beMe (IPaBHIILHO BRIMONHEHO Oostee 60% 3amaHuii)

YMmers:

VYpoBeHb | |IPaBUIBHO CaMOCTOSATENBHO IPUMEHATH JOTHIECKHE GOPMBI M IPOLEAYPBI, OCYIIECTBIATH PEGIICKCHIO TI0 TOBOLY
COOCTBEHHOH U 4y KO MBICIMTENBHON IATENILHOCTH (IPaBHIIBHO BBINOJIHEHO Oosee 90% 3amanuil)

VYpoBeHb 2 |IPUMEHSTH JIormdecKkue (HOPMBI ¥ MPOLIEAYPHI B IOCTATOYHOM 00beMe, OCYIIECTBISITh PEIICKCHIO TI0 TOBOLY
COOCTBEHHOI U UyKOI MBICIUTEIILHON AEATEIBHOCTH IOy CKasi HETOYHOCTH (IPaBHIILHO BBIONHEHO Oosiee 80%
3aJJaHUl )

VYpoBeHb 3 |pemiath 3a7a4u 1Mo 3aJaHHOMY aITOPUTMY, YACTUYHO OCYIIECTBISTh PEIICKCHIO TI0 MOBOLY COOCTBEHHOM U 1y KO
MBICIUTEIIFHON AEATETbHOCTH (TIPaBIILHO BHIIIOIHEHO Oosee 60% 3amanuii)

Baaners:

VYpoBeHb |  |HaBBIKAMU IPUMEHEHUS JIOTHUECKUX (OPM U IIpoLenyp, pedIeKCUBHOM AESTENEHOCTH B TIOJIHOM 00beMe (IPaBHIBHO
BEITIOTHEHO Ooiee 90% 3amaHwii)

VYpoBeHb 2 |HaBBIKAMHU MPUMEHEHHUS JIOTHYESCKUX (GOpM U Mpoueayp, pedaekCHBHON IS TENFHOCTH B JOCTATOYHOM 00beMe
(mpaBwIbHO BEIMOMHEHO Oosee 80% 3ananHuii)

VYpoBeHb 3 |HaBBIKAMU IPUMEHEHHUS JIOTHIECKUX GopM U mpouenyp, pedaekCHBHON esTENFHOCTH B HETIOJHOM 00beMe

(npaBuiIbHO BBINOJHEHO Oonee 60% 3ananuii)

IIK-1: Cnioco0eH ocBauBaTh U HCNOJIb30BATh TEOPeTHYECKUE 3HAHUS M MPAKTHYECKHEe YMEHHUS U HABBIKU B NPeAMeTHOM

00J1aCTH NPH pelieHnN NPodecCHOHATBHBIX 3a/1a4

IIK-1.1: 3HaeT CTPYKTYpY, COCTAB U IUAAKTHYECKHE ¢JUHULbI IPeJIMeTHOI 00/1acTH (IpenoAaBaeMoro npeaMera)

3HaTh:
VYpoBenb 1 |CTpYKTypy, COCTaB M TUIAKTHUECKUE SAMHUIIBI PA3ZeIOB TEOMETPHUH B MOJTHOM 00beMe (IPaBUIILHO BBIITOJIHEHO
6onee 90% 3ananuii)
YpoBenb 2 |CTPYKTYypy, COCTaB U IUAAKTUYECKUE EAMHULIBI Pa3/IeIOB FTEOMETPUH B IOCTATOYHOM 00beMe (IIPaBUIIBHO BBIIIOJIHEHO
6onee 80% 3amanHmii)
Yposenb 3 |CTPYKTYypy, COCTaB M TUIAKTHUECKUE SAMHUIIBI Pa3/eIOB TEOMETPUU B HEMOJIHOM 00beMe (MIPaBUIbHO BBHIIIOJIHEHO
6onee 60% 3amanmnii)
YMmernb:
YpoBenb | |IpaBUIBLHO CAMOCTOSITEIBHO PELIaTh BCE TUIIOBBIE 33/1a4K T€OMETPUH (IIPaBUIIBHO BhINOJIHEHO Oonee 90% 3amaHmii)
YpoBenp 2 |pemiaTh TUIOBBIE 33124 T€OMETPUH JIOITyCKasi HETOYHOCTH (IPaBUIIbHO BBINOJIHEHO Oosee 80% 3anaHuii)




VYposens 3

pemaTth NpocTeHIye TUIIOBBIE 3a1a4d T€OMETPHH 110 3aJaHHOMY aJITrOpUTMY (IPaBUIILHO BEHIOJIHEHO Oonee 60%
3aJaHUI )

Biagers:
VYpoBeHb |  |HaBBIKAMH PELIEHHS BCEX THIIOBBIX 3a[a4 F€OMETPHH (IPABIIBHO BBIIOIHEHO Oostee 90% 3amaHuii)
VYpoBeHb 2 |HABBIKAMH PELICHHS THIOBBIX 33734 TeOMETPHH (IIPaBUILHO BBIIOHEHO Ooee 80% 3amaHmit)
VpoBeHb 3 |HaBBIKAMU peLIEHHs IPOCTEHIINX TUIOBBIX 3a]1au FeOMeTpUH (IIPaBUIILHO BHINOIHEHO Ooiee 60% 3anaHuil)

IIK-1.2: YMeeT ocyuiecTBJISITH OTOOP Y4eOHOI0 co/iep:KaHMs IJIsl €ero peaju3aluy B pa3jHyHbIX ¢popmax o0ydeHus B

cooTBeTcTBHH ¢ TpeboBanuamu ®PIoC OO

3HaTh:

VYpoBeHb | |TeopeTHUECKHiA MaTepHal pa3aeioB FeOMETPUH, HMEIONINI OTHOLICHHE K HIKOJIEHOMY KYPCY T€OMETPHH B TIOJTHOM
o0beme (TTpaBWIIBHO BEINMOIHEHO Oomee 90% 3ananuii)

VpoBeHb 2 |TeopeTHueckuit MaTepual pa3aeaoB FTeOMETPHH, UMEIOIINY OTHOIICHNE K IIKOJIFHOMY KypCy T€OMETPHHU B TIOJTHOM
oObeme (mpaBUIILHO BhINOJIHEHO Oonee 80% 3ananuil)

VpoBens 3 |TeopeTnueckuit MaTepua pa3aeaoB FTeOMETPHH, UMEIOIINY OTHOIICHNE K IIKOJIFHOMY KypCy T€OMETPHHU B TIOTHOM
oObeMe (paBUIILHO BHINIOJIHEHO Oonee 60% 3ananuil)

Ymern:

VYpoBeHb | |IpaBHIBHO CAMOCTOSTEIBHO OCYIIECTBIATE OTOOP Y4EOHOTO Colep KaHMsI U3 Pa3AeIoB FeOMETPUH ISl €T0
peanu3anuu B pa3nn4HbiX ¢popmax oOyueHus B coorBercTBuu ¢ TpeboBaHuaMU PI'OC OO (npaBUIIbHO BBIIIOIHEHO
6otee 90% 3amaHmit)

VYpoBeHb 2 |MPaBHIBHO CAMOCTOSITEIBHO OCYIIESCTBIIATH OTOOP YIEOHOTO COepIKaHUsI U3 Pa3eOB FEOMETPUH ISl €r0
peanu3aiuy B pa3innvHbiX popmax oOyueHus B coorBeTcTBuH ¢ TpeboBaHusaMu @I'OC OO (npaBUIIbHO BBIITOIHEHO
6onee 80% 3amaHuii)

VYpoBeHb 3 |MPaBHIBHO CAMOCTOSTEIBHO OCYIIESCTBIATH OTOOP YIEOHOTO COlepIKaHUsI U3 Pa3eiOB FEOMETPUH ISl €r0
peanu3aiuy B pa3innvHbiX popmax oOyueHus B coorBeTcTBHH ¢ TpeboBaHusaMu PI'OC OO (npaBUIIbHO BBIITOIHEHO
6onee 60% 3amaHuii)

Baapern:

VYpoBeHb |  |HaBbIKAMU JUIAKTHYECKOTO aHAIM3a YICOHOTO COJCPIKAHUS Pa3esiOB TEOMETPUH IJIsl €r0 Pealn3aliy B Pa3IuIHbIX
(dopmax o0yuenust B coorBercTBuu ¢ TpedoBanusiMu GI'OC OO B mosHOM 00beMe (TpaBHIILHO BBIMOJIHEHO Oosee
90% 3ananuii)

VYpoBeHb 2 |HaBBIKAMH JUIAKTHYECKOTO aHaIM3a YIeOHOTrO COJCPIKaHUS Pa3esioB TeOMETPUH IJIsl €r0 PealTn3aly B Pa3IuIHbIX
(dopmax o0yuenust B coorBercTBuu ¢ TpedoBanusiMu GI'OC OO B nosHOM 00beMe (TpaBHIILHO BBIOJIHEHO Oosee
80% 3ananuii)

VYpoBeHb 3 |HaBBIKAMH JUIAKTHUECKOTO aHATIN3a Y4eOHOTO CONEPIKAHUS Pa3/iesoB TEOMETPHH UL €T0 PeaTn3allii B Pa3IMIHBIX

(hopmax oOyuenus B cootBercTBUH ¢ TpeboBanusmMu GI'OC OO B mosHOM 00BeMe (ITPABUIILHO BBITOJIHEHO OoJiee
60% 3amanmii)

IIK-3: Cnioco6en ¢opMupoBaTH pa3BUBAIOIIYI0 00Pa30BaTeIbHYIO cpey 1JIsl AOCTHKEeHHS JIMYHOCTHBIX, MPeIMeTHBIX H

MeTanpeAMeTHbIX Pe3yJbTATOB 00y4eHHsl CPeicTBAMH NPeNoiaBaeMbIX Y4eOHbIX PeIMeTOB

IIK-3.1: Biaageer cnoco0aMu MHTErpanuy y4eOHBIX NPEAMETOB /ISl OPraHU3aluM Pa3BUBaIOIIeil y4eOHOil 1eATeTbHOCTH

(ucciienoBaTebLCKOM, IPOEKTHOI, PYNNOBOM U AP.)

3HaTh:
VYpoBeHs |  |MexnpenMeTHbIE CBSI3H By30BCKOTO Kypca FeOMETPUH U IIKOJIFHOTO Kypca T€OMETPHH ISl OpraHU3aIiN
pa3BHBAIOLIEH YIEOHO! NS TENFHOCTH (MCCIIEA0BATENHCKOM, MPOSKTHOMW, IPYIIIIOBOM U IIp.) B IIOJTHOM 00beMe
(mpaBUIIBHO BEITIONHEHO Oostee 90% 3amanmii)
VYpoBeHb 2 |MEKIpPEIMETHBIC CBSI3H By30BCKOTO Kypca reOMETPUH U MIKOJILHOTO Kypca TeOMETPHH ISl OpraHU3al[Hu
pa3BuBarolIeii y4eOHO AeaTeNbHOCTH (MCCIIEI0BATENBLCKOM, TPOCKTHOM, TPYIIIIOBOW U JIp.) B IOJHOM 00beMe
(npaBuibHO BBINIOIHEHO Oostee 80% 3amaHuii)
VYpoBeHb 3 |MeKIpeIMETHBIE CBSI3H By30BCKOTO Kypca reOMETPUH U MIKOJILHOTO Kypca TeOMETPHH ISl OpraHU3aIl[Hu
pa3BuBaroLIeii y4eOHO AeATeNbHOCTH (MCCIIEI0BATENLCKOM, TPOCKTHOM, TPYIIIIOBOM U JIp.) B IOJHOM 00beMe
(npaBuiIbHO BBINIOIHEHO Oostee 60% 3amanuii)
Ymern:
VYpoBeHb | |MpaBHIBHO CAMOCTOSTEIBHO IPUMEHSATh COCOOBI MHTETPAIIMU COJICPIKaHHsI Pa3/IeNIOB By30BCKOTO Kypca TeOMETPHU
Y IIKOJILHOTO Kypca TeOMETPHH JIJIsl OpraHU3alMK pa3BUBAIOIICH Y4eOHOM e TeIbHOCTH (MCCIIeI0BATEIbCKOIA,
IIPOEKTHOI, TPYIIIOBOI U Jp.) (IpaBUIILHO BBINOJIHEHO Oosee 90% 3ananuii)
VYpoBeHb 2 |MPaBHIBHO CAMOCTOSTEIBHO IPUMEHSATh COCOOBI MHTETPAIIMU COJICPIKaHHsI Pa3/IeNIOB By30BCKOTO Kypca TeOMETPHU
Y IIKOJILHOTO Kypca TeOMETPHH JIJIsl OpraHU3alMy pa3BUBAIOIICH YUeOHOM e TeIbHOCTH (MCCIIeI0BATEIbCKOIA,
IIPOEKTHOH, TPYIIIOBOI U Jp.) (MpaBUIILHO BhINOJIHEHO Oosee 80% 3anaHuii)
VYpoBeHb 3 |IPaBHIBHO CAMOCTOSATEIBHO IPUMEHSATH CIIOCOOBI MHTETPALIMH COJIEP)KaHMs Pa3/iesioB By30BCKOTO Kypca T€OMETPHU
Y IIKOJIEHOTO Kypca TeOMETPHH ISl OPraHU3aliy Pa3BUBAIOLICH YUeOHOH NeaTenbHOCTH (MCCIIeI0BATEIbCKOM,
MIPOEKTHOM, TPyNIIOBOM 1 Ap.) (IPaBWIEHO BBIIONHEHO Oonee 60% 3anaHmit)
Buaaners:
VYpoBeHb |  |HaBBIKAMU WHTETPALMH COICPKAHHS PA3IeIOB By30BCKOTO Kypca TEOMETPHH M IIKOJIBHOTO Kypca FEOMETPUH JIIS

OpraHu3aluy pa3BHUBaIOIICH Y4eOHOH esATeIbHOCTH (MCCIIE0BATEIbCKOM, MPOSKTHOM, TPYIIIIOBOM U JIP.) B IOJHOM
o0beme (TIpaBWIIBHO BEINMOIHEHO Oomee 90% 3ananuii)




VYposens 2

HABBIKAMHU WHTETPALIIH COACPKAHMS PAa3/ICIOB By30BCKOIO Kypca FeOMETPHH U LIKOJIBHOTO Kypca FreOMETPUH TS
OpraHM3alMy pa3BUBAIONICH YIEOHOW IESATENFHOCTH (MCCIIEA0BATEBCKOM, TPOSKTHOW, IPYIIIIOBOM U JIP.) B MOJTHOM
o0beme (TIpaBWIIBHO BEIMOIHEHO Oomee 80% 3ananHuii)

VYposens 3

HaBBIKAMHU WHTETPALIIH COACPKAHMS PAa3/ICIOB By30BCKOIO Kypca FeOMETPHH U LIKOJIBHOTO Kypca FreOMETPUH TS
OpraHM3aliy pa3BUBAIONICH YISOHOW IEATENFHOCTH (MCCIIEA0BATEBCKO, TPOSKTHOW, IPYIIIIOBOM U JI.) B MOJTHOM
o0beme (TIpaBWIIBHO BEIMOIHEHO Oomee 60% 3ananuii)

4. CTPYKTYPA U COJAEP KAHUE JTUCHUIIJIMHBI (MOLY JIsI)

Kox

HanmenoBaHue pa3iesioB U TeM /BH]T
3anaTus/

Cemectp /
Kvne

Yacos

Komneren-
U

JIntepary
Da

Hute
DAKT

IIp.
INOATOT.

IIpumeua
HHe

Paznen 1. DjieMeHTHI BeKTOPHOI
aJredpbl

1.1

HampaBneHnHble OTpe3KH U BEKTOPEI.
CnoXeHue U BEIYUTaHHE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha YUCIIO.
JIuHeliHas 3aBUCUMOCTD U
HE3aBHCHUMOCTh BEKTOPOB, €¢
TEeOMETPHYECKUI CMBICIL.
BekTopHOE pOCTpaHCTBO.

/J1ex/

YK-1.2 TIK-
1.1 TIK-3.1

J1.1J11.2
J1.3

1.2

HanpasiieHHble 0Tpe3Ku 1 BEKTOPBHI.
CnoxeHue 1 BEIYUTaHNE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YUCIIO.
JIuHeliHast 3aBUCUMOCTD U
HE3aBHCHMOCTb BEKTOPOB, €€
reoMEeTPUYECKHI CMBICII.
BexTopHoe mpocTpaHCTBO.

/J1a6/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.3

MH/MBHYa
JbHAs
JOMAIIHSIS
pabora
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OpwueHTanus IWIOCKOCTH U
npocrpancTBa. CKalsipHOE, BEKTOPHOE
U CMEIIaHHOE TIPOM3BEACHUS
BEKTOpPOB, UX cBoHcTBa. /JIek/

VYK-1.2 TIK-
1.1 IIK-3.1

1.4

OpwueHTanus mWIOCKOCTH U
npocrpancTBa. CKalsipHOE, BEKTOPHOE
¥ CMEIIaHHOE TIPOM3BEACHUS
BEKTOpPOB, UX cBoHcTBa. /JIab/

VYK-1.2 TIK-
1.1 IIK-3.1

JI1.1J11.2
J1.3

CaMOCTOST
eNbHas
pabota

1.5

CamocrosrernbHas paboTa Mo pasueiy
/Cp/

25

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

Pazpen 2. [IpsiMble U MJI0CKOCTH

2.1

KoopanHatel Toyek Ha MIOCKOCTH.
®Dopmyiiel npeodpazoBanus ahUHHON
U MPSAMOYTOJIbHOM CUCTEM KOOpPIMHAT.
VYpaBHeHUs TUHUNA. Y paBHEHUE
MPSIMOYU Ha IJIOCKOCTH, €€
pacroioKeHne OTHOCUTEIBHO
CUCTEMBbI KOOPJUHAT, B3aUMHOE
pacroioKeHHe IByX HPSAMBIX,

VYK-1.2 TIK-
1.1 IIK-3.1

J1.1J11.2
J1.3

2.2

KoopanHatel Toyek Ha MIOCKOCTH.
®Dopmyiiel npeodpazoBanus ahUHHON
U MPSAMOYTOJIbHOM CUCTEM KOOpPIMHAT.
VYpaBHeHHs TUHUNA. Y paBHEHUE
MPSIMOYU Ha MJIOCKOCTH, €€
pacroioKeHne OTHOCUTEIBHO
CUCTEMBbI KOOPJMHAT, B3aUMHOE
pacroioKeHHe IByX HPSAMBIX,

VYK-1.2 TIK-
1.1 IIK-3.1

MHMBHYa
JbHAs
JOMAILHSIS
pabora
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KoopanHatsl Touek B MpOCTpaHCTBE.
VYpaBHEeHUS TUHUNA U TOBEPXHOCTEH.
VYpaBHeHue mockocTy. BzanMuoe
PacIoIoKeHHe MIIOCKOCTH U CUCTEMBI
KOOpP/IMHAT, IBYX IIOCKOCTEH.
VYpaBHeHrE IPsIMOI B POCTPAHCTBE,
B3aMMHOE PaCIIOJIOKEHHE JABYX
MIPSIMBIX, IPSIMOI U TJIOCKOCTH.
Merpuueckue 3agau. /JIex/

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

CamocrositesnbHas paboTa Mo paseiy
/Cp/

25

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'mmep6omna, KaHOHUYECKOE ypaBHEHHE,
cBolicTBa runep6o:sl. LleHTp runep6omsl,
ACHUMIITOTHI. SKCIIEHTPHUCHTET U
JupexTpuca runepoosl. /Jlex/

VK-1.2 [IK-
1.1 TIK-3.1

34

I'unep6oiia, KAHOHUYECKOE YPaBHEHHUE,
cBo¥icTBa runepoOoisl. L{eHTp rumepOomsl,
ACHMIITOTBI. SKCLICHTPUCUTET U
JupexTpuca runepoosl. /JI1ad/

VK-1.2 [IK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

3.5

INapaboia, KAHOHHYECKOE yPaBHCHHE,
cBoiicTBa mapabounbl. KacaTenbHble k
AIUIAIICY, TUTIepOOoIIe U mapadouie.
Onruyeckue CBONCTBA AIIIMIICA,
runepOobl 1 napadosl. /JIex/

VK-1.2 [IK-
1.1 TIK-3.1

3.6

ITapaGona, KaHOHUYECKOE YPABHEHUE,
cBoiicTBa napabosisl. KacarenbHbie K
anuIcy, runepbosne u napadoue.
OnTryeckue CBOMCTBA JJIJIUIICA,
runep0obl 1 napaboisl. /J1ad/

VK-1.2 IIK-
1.1 TIK-3.1

JI1.1J11.2
J1.3

3.7

Ob6uiee ypaBHEHHE KPUBOM BTOPOTO
HOPsi/IKA, IPUBEICHHE K KAHOHHYECKOMY
BUJIY: C IOMOIIBIO TIOBOPOTA M MEPEHOCa
CHCTEMBI KOOPJHHAT; C HCIIOIb30BaHUEM
XapaKTEePUCTUUECKOTO YPABHEHHUSI.

/JTex/

VK-1.2 IIK-
1.1 TIK-3.1

J1.2J11.3

3.8

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

/J1a6/

VK-1.2 [IK-
1.1 TIK-3.1

CaMOCTOSIT
eNbHAs
pabota

39

CamocTosiTenbpHas paboTa 1mo Teme
paznena /Cp/

25

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

Paznen 4. [loBepxHOCTH BTOPOTO
NopsiAKa




4.1 [ToBepxHOCTH BTOpOTO MOpsAAKa. MeToxn 2 VK-1.2 IIK- | JI1.1 JI1.2
ceueHus. Lunuuaapuyueckue u 1.1 [IK-3.1 JI1.3
KOHMYECKHE MoBepXHOCcTH. [loBepxHOCTH
Bpatenus. /Jlex/

42 [ToBepxHOCTH BTOpOTO MOpsAaKa. MeTox 2 VK-1.2 IIK- | JI1.1 JI1.2 CaMOCTOSIT
ceueHus. Lunuuaapuyueckue u 1.1 [IK-3.1 J1.3 enbHas
KOHMYECKHE MoBepxHOocTH. [loBepxHOCTH pabora
Bpatenus. /J1ab/

43 DJUIMIICOU], €TO CBOMCTBA. 2 VK-1.2 IIK- | JI1.1 JI1.2
OJTHOITOJIOCTHEIH TUTIEPOOJION]T, €TO 1.1 IIK-3.1 JI1.3
cBoiicTBa. JIBYNOJIOCTHBINH THIIEPOOTIOU
u ero cBoicTsa. /Jlex/

4.4 DJUIMIICOU]I, €TO CBOMCTBA. 2 VK-1.2 TIK-

OJTHOITOJIOCTHBIH TUTIEPOOJIOH]T, €TO 1.1 IIK-3.1
cBoiicTBa. JIBYNOJIOCTHBIH THIIEPOOTIOUT
u ero cBoiicTsa. /JIab/

4.5 DIUIMNTHYECKUH MapaboIoua U ero 2 VK-1.2 IIK- | JIT1.1 JI1.2
cBoiicTBa. ['unepbonnueckuit 1.1 TIK-3.1 J1.3
napaboJION]] ¥ €ro CBOMCTBA.

[IpsMonuHeHbIE 00pa3yromiye
MOBEPXHOCTEH BTOPOTO mopsiaka. /Jlex/

4.6 DIUIMNTHYECKUH MapaboIoua U ero 2 VK-1.2 IIK- | JIT1.1 JI1.2
cBoiicTBa. ['unepbonnueckuit 1.1 TIK-3.1 J1.3
napaboJION]] ¥ €ro CBOMCTBA.

[IpsMonuHeHbIE 00pa3yromiye
MMOBEPXHOCTEH BTOpOro nopsiaka. /J1a6/
4.7 CamocrostenpHas paboTa 1mo Teme 25 VYK-1.2 [IK-
pasnena /Cp/ 1.1 TIK-1.2
TIK-3.1
4.8 Ok3amen /KPD/ 0,33 | YK-1.2 TIK- | JI1.1 JI1.2
1.1 TIK-1.2 J1.3
IK-3.1
Pa3znea 5. JIBuKeHUs NIOCKOCTH U
NMPOCTPAHCTBA

5.1 OroOpakeHus ¥ MpeoOpa30BaHUs 4 VK-1.2 IIK- | JI1.1 JI1.2
MHOKecTBa. Kommosurus u rpymnmna 1.1 TIK-3.1 JI1.3
npeoOpa3oBaHui. J[BM)KEHUS IIIIOCKOCTH:

MIEPEHOC, TIOBOPOT, OCEBask M CKOJIB3AIIIas
cummeTpun. [Ipumeps! ABIKeHUH
npoctpancTBa. CBONCTBA IBHKCHUMA
obmero Buna. /JIex/

5.2 OTto0OpaxeHust U Ipeodpa3oBaHuUs 2 VYK-1.2 TIK- | JI1.1 JI1.2 CaMOCTOST
MHOXxecTBa. Komnosunus u rpymnmna 1.1 TIK-3.1 J1.3 eIbHas
npeoOpa3oBaHuil. J[BMKEHUsI MIIOCKOCTH: pabora
MIEPEHOC, TIOBOPOT, OCEBask M CKOJIB3AIIIast
cummetpun. [lpumeps! ABIKeHU
npoctpancTBa. CBONCTBA IBHKCHUMA
obmero Buna. /J1ab/

53 [IpencraBnenue ABUKEHUH TNIOCKOCTH B 4 VK-1.2 [IK-

BH/IE KOMITO3UIIUU OCEBBIX CUMMETPHUH. 1.1 TIK-3.1
Knaccudukanus auxeHuit mepBoro

pona (1. ans). Knaccuduxanus

JBIDKEHUH BTOporo poga.  /Jlex/

54 [IpencraBnenue ABUKEHUH TIOCKOCTH B 2 VYK-1.2 [IK-
BH/JIE KOMITO3UIIUU OCEBBIX CUMMETPHUH. 1.1 TIK-3.1
Knaccudukanus asuxeHuit mepBoro
pona (1. ans). Knaccuduxanus
JIBIDKEHUH BTOporo poga.  /JIa6/

5.5 I'eomeTpuyecku paBHbIC PUTYPBI H UX 2 VK-1.2 IIK- | JI1.1 JI1.2
CBOMCTBA. AHAIUTUYECKOE 3a/JaHUE 1.1 TIK-3.1 J1.3

nBwkeHnd. ['pynma aBmkeHuni u ee
noxarpynnsl. ['pynmna cummerpun
¢urypsl. Pemenue 3amau MeTonom
JIBIOKEHUI, B TOM 4HCJIe 3a7a4 Ha
MMOCTPOCHHE UPKYJIEM U JIMHEHKOH.
/Jlex/




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 110/100us1, 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 KOMITO3HUIIKEH 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 JI1.2 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-
o0pasa TOYKH. AHAJIMTUYECKOE 3ajaHue 1.1 TIK-3.1
uaBepcun. CBoiictBa uuBepcun. /Jlex/

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
uaBepcun. CBoiicTBa nuaBepcun. /J1ad/

7.7 TTocTpoenue 06pa3oB OKpyKHOCTEH U 2 VK-1.2 IIK- | JI1.1 JI1.2
MpsIMBIX TTpH UHBEpcHuH. [Ipumenenue 1.1 IIK-3.1 JI1.3
HMHBEPCHUil PU PELICHUH 32124
3JIeMEHTapHO# reomerpuu. /Jlex/

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

MpsIMBIX TIpH nHBEpcHuH. [Ipumenenne 1.1 IIK-3.1
HMHBEPCHUil PU PELICHUH 33124
aneMeHTapHo! reomerpui. /J1a6/
7.9 CamocrosrensHast paboTa 1o paszaeiy 8 VYK-1.2 [IK- | JI1.1 JI1.2
/Cp/ 1.1 TIK-1.2 J1.3
IK-3.1
7.10 3auer ¢ onenkoi /KP3/ 0,15 | YK-1.2IIK- | JI1.1 JI1.2
1.1 TIK-1.2 J1.3
IK-3.1
Pa3nen 8. MeToasl u3odpakenui,
NPOEKTHBHbIE MPe0OPa30BaHNS

8.1 IlapannenbHOe TPOEKTUPOBAHKUE U €TO 4 VK-1.2 IIK- | JI1.1 JI1.2
cBoiicTBa. M300paxeHne MiIOCKuX 1 1.1 TIK-3.1 J1.3
MIPOCTPAaHCTBEHHBIX (GUTYD MPH
napajuieIbHOM MPOeKTHpOBaHUH. /JIek/

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
napajieIbHOM NMPOEKTHpOBaHUH. /J1ab/

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

8.4 Axconomerpusi. [lonHble 1 HENMOTHBIE 2 VK-1.2 IIK- | JI1.1 JI1.2 WHIUBHUIYA
m3o0paxxeHus. [lo3umoHHkIe 32124, 1.1 TIK-3.1 JI1.3 JIbHAS
noHsTue o merone Monxa /J1a6/ JIOMAIIHAS

pabota

8.5 IlenTpansHOE IPOEKTUPOBAHUE, 2 VK-1.2 TIK- | JI1.2 JI1.3
MIPOCKTUBHAS IIOCKOCTh, €€ MOJICIIH. 1.1
/JTex/

8.6 IlenTpansHOE IPOEKTUPOBAHUE, 2 TIK-1.2 TIK-

MIPOEKTHBHAS IIOCKOCTb, €€ MOJICIIH. 3.1
/J1ab/

8.7 Teopema [le3apra, oOpaTHas Teopema, ee 2 TIK-1.1 IIK- | JI1.2 JI1.3
npunoxenus /Jlex/ 3.1

8.8 Teopema [le3apra, oOpaTHas Teopema, ee 2 VK-1.2 TIK- Kontponsa
npunoxenus /J1a6/ 1.2 as paboTa

8.9 Koopnunats! TOUeK 1 MPSIMBIX, CIOXKHBIE 4 TIK-1.2 TIK- | JI1.2 JI1.3
OTHOIIICHHSI, TAPMOHUYECKHE YETBEPKH. 3.1
/JTex/

8.10 Koopnunats! TOUeK U MPsIMBIX, CIOXKHBIE 4 VK-1.2 TIK-

OTHOILICHHS, TAPMOHUYECKHE YETBEPKH. 1.1 TIK-1.2
/J1ab/

8.11 TIpoexTuBHBIE TpeoOpa3oBaHMUs, 2 TIK-1.1 K- | JI1.2 JI1.3

TOMOJIOTHS, IPOEKTUBHBIE U 1.2

MEPCIEKTHBHBIE OTOOPaKEHHS MPSIMBIX U
myukoB /JIex/




8.12

IIpoekTrBHBIE IPe0Opa3oOBaHMUs,
TOMOJIOTHS, TPOCKTUBHEIE U
HEPCIEKTHBHBIC OTOOPaKCHHS IPSIMBIX U
myuxoB. /J1a6/

VK-1.2 [IK-
3.1

8.13

JInHUHE BTOPOTO HOPSIIKA, HX
MepecedeH s ¢ NPsMOil, KacaTeJbHBbIC,
MOJIFOCHI 1 TOJISIpBI /JIek/

IK-1.1 IIK-
3.1

JI1.2 J11.3

8.14

JInHUHE BTOPOTO HOPSIIKA, HX
MepeceveH s ¢ NPsMOii, KacaTeJbHBIC,
MOJIFOCHI 1 TOJISIpHI /J1ab/

MK-1.1

8.15

Teopems! L Telinepa,llackans u
bpuanmiona /Jlex/

IK-1.2

JI1.2 J11.3

Kontponbu
ast paboTa

8.16

Teopewmsl Ll Teltnepa,llackans u
bpuaniona /J1a6/

IK-3.1

JI1.2 J11.3

8.17

CamocrositesnbHast paboTa Mo paseiy
/Cp/

65,85

IK-1.1 IIK-
1.2

JI1.1J11.2
JI1.3

8.18

3auer ¢ ouenkoii /KP3/

0,15

Paznen 9. O6ocHoBaHMEe eBKJIUI0BOI
reoMeTpuu

9.1

O JIOrMYeCKOM TIOCTPOCHUH T€OMETPHH.
TpeboBaHUs K CUCTEME aKCHOM:
HEIPOTHBOPEYHUBOCTh, HE3aBUCUMOCTD,
nojHoTa. CucTeMa aKCHOM MPOSKTUBHOM
TIOCKOCTH TTopsika 2 (mockocts PaHo),
€¢ HeMPOTUBOPEYHBOCTh, HE3aBUCUMOCTh
u noiHoTa. /JIex/

MK-1.1

JI1.1J11.2
JI1.3

9.2

O JIOrMYeCKOM TIOCTPOCHUH T€OMETPHH.
TpeboBaHUs K CUCTEME aKCHOM:
HEIPOTHBOPEYHBOCTh, HE3aBUCUMOCTD,
nonHoTa. CucTeMa akCHOM MPOSKTUBHOM
TIOCKOCTH TTopsika 2 (mnockocts PaHo),
€¢ HeMPOTUBOPEYHBOCTh, HE3aBUCUMOCTh
u nonHoTa. /J1ad/

MK-1.1

TECT

9.3

INomnbITKa aKCHOMaTHIECKOTO
nocTpoeHus reomeTpur B Haganax
EBKinia. AKCHOMBI ¥ IOCTYJIATHI,
npocreiiue cienacreus. [Ipodnema
naroro nocrynara. Merog I'MT u
anreOpanveckuii MEeTo B 3a1a4ax
KOHCTPYKTUBHOM reometpuu /JIex/

IK-1.1

9.4

IombITKa aKCHOMATUYECKOTO
nocTpoeHus reomeTpur B Haganax
EBknnga. AKCHOMBI U ITOCTYJIATHI,
npocreiinue cienacteus. [Ipodnema
naroro nocrynara. Merog I'MT u
anreOpanveckuii MeTo] B 3a1a4ax
KOHCTPYKTUBHOM reometpuu /J1ab/

IK-1.1

J1.1J11.2
JI1.3

WHJIMBHYa
JbHAS
JIOMAIITHSIS
pabora

9.5

Pa3BuTne akCHOMaTHYECKOTO METOAA.
Cucrema akcuoM I 'miibOepTa eBKINI0BOM
TEOMETPUH. AKCHOMBI COEANHEHUS U
nopsiaka, cneactsust. /Jlex/

MK-1.1

9.6

Pa3BuTHE aKCHOMaTHYECKOTO METO/a.
Cucrema akcroM ['mi0epTa eBKIHI0BOIM
reOMeTPUH. AKCHOMBI COCANHEHUS 1
nopsiaka, ciueacraus. /J1ad/

MNK-1.1




9.7

AKCHOMBI KOHTPY?HTHOCTH U
HEMPEPBIBHOCTH. AOCOTIOTHAS
reoMeTpust, TeopeMsl JIexkanapa o cymme
YIJIOB TPEYroJIbHUKA. AKCHOMA
napaienbHoctu [lneitdepa u msToiii
noctynat EBknuza, npemioxenus,
9KBUBAJICHTHBIC aKCHOME
napajulesbHocTy. /JIex/

IK-1.1

JI1.1J11.2
J1.3

9.8

AKCHOMBI KOHTPY?HTHOCTH U
HETPEPHIBHOCTH. AOCOIIOTHAS
reoMeTpust, TeopeMsl JIexkanapa o cymme
YIJIOB TPEYroJbHUKA. AKCHOMA
napaienbHoctu [lneitdepa u msToiii
noctynat EBknuza, npemioxenus,
9KBUBAJICHTHBIC aKCHOME
napajulesbHocTy. /J1ad/

IK-1.1

9.9

Cucrema akcuom Beiins apdpunHoro u
€BKJIMJIOBA MPOCTPAHCTBA, MPOCTEHIIINE
CIICCTBHS, €€ HEMPOTHBOPEYHBOCTb.
/JTex/

IK-1.1

9.10

Cucrema akcuom Beiins apdpunHOro 1
€BKJIMJIOBA MPOCTPAHCTBA, MPOCTEHUIIINE
CIICACTBHS, €€ HEIPOTHBOPEYHBOCTD
/J1a6/

IK-1.1

JI1.1J11.2
J1.3

9.11

CamocrositesnbHast paboTa Mo paseiy
/Cp/

15,85

VYK-1.2 TIK-
1.1

JI1.1J11.2
J1.3

Pa3nen 10. DieMeHTHI reoMeTpuu
JlobaueBckoro

10.1

ITnanumerpus JlobaueBckoro. Akcuoma
Jlo6aueBCcKOTro0, IEPBHIE CIECICTBUSL.
CBolicTBa MapaiedbHbIX U
CBEpPXIMApaJUICIbHBIX MPSIMBIX. /JIek/

IK-1.1

J1.1J11.2
J1.3

10.2

ITnanumerpus JlobaueBckoro. Akcuoma
Jlo6aueBCcKOTr0, IEPBHIE CIECICTBUSL.
CBolicTBa mapaiedbHbIX U
CBEpPXIMApaJUICIBHBIX MPsIMBIX. /J1ab/

IIK-1.1

J1.1J11.2
J1.3

TECT

10.3

TpeyrojabHUKN U YEeTHIPEXYTOJIbHUKU Ha
wiockocTr Jlo6aueBckoro. OKpyKHOCTb,
SKBUAMCTAHTA U OPUIIMKII, UX CBOWMCTBA.

/JTex/

IIK-1.1

10.4

TpeyroiabHUKN U YEeTHIPEXYTOJIbHUKU Ha
iockocTr Jlo6aueBckoro. OKpyKHOCTb,
SKBUAMCTAHTA U OPUILIMKII, UX CBOWMCTBA.

/J1ab/

IIK-1.1

J1.1J11.2
J1.3

10.5

HenpoTHBOPEYHBOCTh CUCTEMBI AKCHOM
Jlo6auerckoro. Mopaens Kanu-Kneitna
mockoct JlobaueBckoro. M3mepenue
OTPE3KOB U YIJIOB Ha MoJienu Kenu-
Kneiina. Yron napamensHoctu. /JIex/

IK-1.1

J1.1J11.2
J1.3

10.6

HenpoTHBOPEYHBOCTh CUCTEMBI AKCHOM
Jlo6auerckoro. Mopaens Kanu-Kneitna
mockoct JlobayeBckoro. 3mepenue
OTPE3KOB U YIJIOB Ha MoJienu Kenu-
Kneiina. Yron napamnensHoctu. /J1ab/

IIK-1.1

10.7

0030p aKCMOMATHK IIAHUMETPUY U
CTEPEOMETPHUH B IIKOJIBHBIX YUCOHUKAX.
TToHsiTHE IUTHHBI OTPE3Ka, TUIOMIA I
MHOTOYTOJIbHUKA ¥ 00BEMa
MHoOrorpaHuuxa. /JIex/

IIK-1.1

10.8

O0630p aKCHOMATHK [UITAHUMETPHUH U
CTEPEOMETPHH B LIKOJIBHBIX YICOHHKAX.
[oHsiTHE UTMHBI OTPEe3Ka, IUIOLIAAN
MHOTOYTOJIbHUKA U 00bEMa
MHOTOTpaHHuKa. /J1ab/

IK-1.1

JI1.1J11.2
J1.3

UHMBU]TYa
JIbHAS
JIOMAIIHSIsI
pabota

10.9

CamocrositesnbHast paboTa Mo paseiy
/Cp/

20

IK-1.1

JI1.1J11.2
J1.3




10.10  |3auer /KP3/ 4 0,15 MK-1.1 JI1.1J11.2
JI1.3

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

5.1. KoHTpo/ibHBIE BONMPOCHI U 32/IaHUS

TEK VI KOHTPOJIb

CamocrositenpHas pabota

Tema: «CxanspHoe IpoU3BeICHHE BEKTOPOB)

1. BBIYHCIHUTE CKaNSIpHOE IPOU3BEICHUE BEKTOPOB 0 HX KOOPANHATAM.
2. BBIYHCITUTD YIJIBI TPEYTOJBbHUKA [0 KOOPANHATAM €T0 BEPILIHH.

3. Jloka3zaTh NepHeHIUKYIIPHOCTh IBYX BEKTOPOB.

WunuBuayanbpHas qOManIHss padoTta

Tema: «BeKTopbl Ha MIIOCKOCTI

1. 3aman Tpeyronpuuk ABC  koopamHaTtamu cBoux BepiiuH. Haiinure IIMHBI €ro CTOpOH.

2. Beruucnure KOOpIMHATHI LIEHTPA TSHKECTH, OPTOLIEHTPA U LIEHTPA ONMCAHHON OKPYXHOCTH B TPEYTOJIbHUKE.
3. Iloctpoiite TpeyroJbHUK U BCE HAWIEHHBIE TOYKHU B MPSIMOYTOJIBHON AEKApTOBOM CUCTEME KOOPIUHAT.

WnnuBupyansHast nomainHss pabora

Tewma: «IIpsimast Ha TUTOCKOCTHY»

1. 3aman TpeyronbHuk ABC  koopauHaTamu cBOoMX BepuvH. Hanuire ypaBHEHHUs BCEX €ro CTOPOH.

2. 3aman TpeyroiapHuk ABC koopauHaTtamu cBOMX BeplInH. Hanummre ypaBHeHUs Bcex ero MeauaH (OMCCeKTpUC, BBICOT).
3. HanuuuTe ypaBHEHHE OKPY)KHOCTH BIIMCAHHOH (OMMCAHHOW) B TPEYTOJIbHHUK.

CamocrosTenbHas padoTa

Tewma: «JlnaMK BTOPOTO MOPSIAKA)

1. JIunus 3a1aHa CBOMM KaHOHWYECKUM ypaBHeHHEM. HaliuTe: KOOpIMHATHI TOUEK IEPECEUCHNUs C KOOPAMHATHBIMU OCSMU; TIOTYOCH,
9KCICHTPUCHUTET 3JUTUIICA.

2. Harmmure ypaBHEHNE TUHUH BTOPOTO MOPSAKA 110 3aJaHHBIM 3JICMEHTaM.

3. [lpuBeuTe JTMHUIO BTOPOTO MOPSIIKA K KAHOHHYECKOMY BUJLY.

WunuBuayanbpHas qOManIHsgs paboTta

Tema: «YpaBHEHHUS NPAMBIX U TIOCKOCTEH»

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

2. Haiigure rutomaas mogHON moBepXHOCTH TeTpadapa ABCD.

3. HanumunTe ypaBHeHuUs TpaHelt TeTpasipa.

CamocrositenpHas pabota

Tema: «[loBepXHOCTH BTOPOTO MOPSIKA»

1. Hanumure KaHOHWYECKOE ypaBHEHUE MIOBEPXHOCTH BTOPOT'O NMOPSAKA MO ONPEEICHHBIM JIEMEHTaM.
2. INocrpoiiTe MOBEPXHOCTH BTOPOT'O MOPsAKA B IPSIMOYTOJILHOM JIEKapTOBOI cUCTEME KOOPAMHAT.

3. Ompenenure BUA MOBEPXHOCTH MO €€ YPABHEHHUIO.

CamocrositenbHas pabota

Tema: «JIBmxKeHU»

1. IBmxenue 3aaHo ananutudecku. Haiimure o6pas (mpoodpa3) JaHHOW TOYKH.
2. JIsmxenue 3aqaHo aHauTH4eckn. Haiiure oOpa3 naHHOW OKPYKHOCTH.

3. JIBwkeHne 3a1aH0 aHATUTHIECKU. HaliguTe HemoABH)KHBIE TOUKH.

KontponbHas pabora

Tema: «Pemienue 3a1a4 METOIOM JBHKESHHUS)

1. Oxpy>XHOCTb, BIIMCAHHASI B YTOJI, KacaeTcs ero cTopoH B Toukax M u N. Jlokaxkure, uro M 1 N — COOTBETCTBEHHBIE TOUKH MIPH
0CEBOI1 CUMMETpPHH, OCb KOTOPOH COJEPKUT OUCCEKTPUCY JAHHOTO yIia.

2. ABCDEF — npaBuibHbIii 1iecTHyroyibHHK. HazoBuTe Bce ABMIKEHHUS, IPH KOTOPBIX 0Tpe30k AB oToOpaxkaercs Ha otpe3ok DE.
3. JlaHbl 1BE nepeceKarorecs npsiMble U TOUKa, He IpUHayIexamas 3TuM npsamsiM. [loctpoiite oTpe3ok, KOHIBI KOTOPOTo
NPUHAAJIEKAT JAaHHBIM MIPSAMBIM, a JaHHAsl TOYKA — CEPEIMHA STOr0 OTpEe3Ka.

KontponbHas pabora

Tema: «IlonoGus»

1. ITocTpoiite 0Opa3 mapasienorpaMma B TOMOTETHH, LIEHTP KOTOPOW — OJJHA U3 BEPILINH MapajuiesiorpaMmma, a KoapQHUIUEHT 3a1aH
OTHOILIEHHEM OTPE3KOB.

2. ABCD — nmapamnenorpamm. Uepes Bepmmny C mpoBeaeHa npsMas, napauienbHas quaronanu BD u mepecekaromiast mpoaoynKeHus
cropoH AB u AD B Toukax N u K. Jlokaxure, uro Touka C — cepenuna orpeska NK.

3. ITocTpoiiTe NpsAMOYTOIBHBIN TPEYTOIBHIK, €CIIH JaH OJUH U3 €r0 OCTPHIX YIJIOB M OMCCEKTpHUCA, TPOBEACHHAS M3 BEPLINHBI
MIPSIMOTO yTJIa.

WnnuBuayansHas nomaiHss padora




Tema: «AddunHbIC TPeoOpa3oBaHUD»

1. PoncTBeHHOe peoOpa3zoBaHue 3a/1aHO YpaBHEHHEM ocH pojcTBa B adduuHO# cucteme koopaunart. [loctpoiite 00pasbl ToUek.
2. OmnpenenuTh BUJ POJCTBA.

3. 3amucarth KOOpAUHATHBIE (hOPMYJIBI 3TOr0 ahGPUHHOrO Ipeodpa3oBaHusl.

WunuBuayanbpHas qOManIHss padoTta

Tema: "MeTtoast uzobpakenuis"

IMocTpouts Ha 3mI0pe MomXa GpoHTANBHYIO U TOPU30OHTAIBHYIO IPOEKIMHU c(ephl 1 MHOTOTPAaHHHUKA, KOTOPBIE HAXOISATCS APYT 110
OTHOILEHHMIO K JIPYTY B 33JJaHHOM OTHOIIEHUH. VICTIONb3ys 3TH NPOEKIMHU, IOCTPOUTH OPTOrOHAJIbHYI0 aKCOHOMETPHIO AaHHBIX (Guryp
(TpagumonHoe n300pakeHrne GpUryp Ha JUCTe OyMaru peKOMeHIyeTcs COPOBOANTL KOMITBIOTEPHOH BepcHel yepTexa, HapuMmep, B
OJ/IHOW M3 CUCTEM JIMHAMHYECKON MaTeMAaTHKH ):

1. B cdepy BnrcaH npaBUIbHBLI TETpasp.

2. B npaBuiibHYI0 TPEYroJbHYO IPU3MY BIHCaHa cdepa.

3. Cdepa omucana 0koJio NpsSMON IPU3MBbl, OCHOBAaHHEM KOTOPOH SIBIISIETCS NPSMOYTOJIbHBIN paBHOOEIPEHHBIH TPEYToJIbHUK C
THUIMOTEHY30H, paBHOU BBICOTE IPU3MBI.

WnnuBupyansHast nomatnHss padora

Tema: "O60cHOBaHHE CBKIHUIOBOM reomMeTpun”

Jlokazatse, 4TO clieyrolee yTBEpPKICHNE SKBUBAJIEHTHO aKCHOME IapaJuIeIbHOCTH:

1 JIroOble nepneHIUKYJIAp U HAKIIOHHAS K HEKOTOPO#l MPSIMOiA BCET/1a epEeCeKatoTCsl.

2. Yepes 1100yr0 BHYTPEHHIOIO TOUYKY YIJIa BCETAa MOXKHO POBECTH NPAMYIO, IEPECEKAIOILYI0 CTOPOHBI yIJIa U HE IPOXOSIIYIO yepes
BEpLINHY.

3. Baemnuii yron TpeyroisHUKa paBeH CyMMe BHYTPEHHUX YITIOB, HE CMEKHBIX C HUM.

Konrponsnas padota B popme Tecra

Tema: "O61ue BOnpockl akCHOMaTHKH"

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

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

WunuBrayaabHas qOMaIHss paboTta

Tema: "AKCHOMATHKH IIKOJIBHOTO Kypca T€OMETpUH"

1. I3y4uTh U COMOCTaBUTh AKCHOMATHUKY IIKOJBHOTO Kypca FeOMETPUH 10 KaXIOMY U3 TPeX YIeOHUKOB:

JI.C. Aranacsu u np. I'eometpus 7-9, 10-11 (mocnenuue uznganus); A.I'. Mepansak, B.M. [onsikos. ['eometpus 7-9, 10-11 (mocnenuue
n3nanus); A. B. Iloropenos. I'eomerpust 7-11.

2. VI3y4nTh ¥ IPOBECTH COMOCTABUTEIBHBIN aHATN3 JOKA3aTeILCTB TEOpeM (110 BBIOOPY) B KXKIOM U3 YKa3aHHBIX Y4€OHUKOB
(manpumep: Teopema ITudaropa, Ipr3HAKH PABEHCTBA TPEYTOJBHUKOB U T.1I.).

3. IToru cpaBHHUTENILHOTO aHAIM3a KPAaTKO M3JIOXKHTh B 3aKJIIOYCHHH (B npezernax 1 cTp.)

WunuBuayanbpHas qOManIHss padoTta

Tewma: "JlnuHa, mIomaas, 00bEM"

1. U3yuuthb uznoxenue Tembl «ILmomaney Mo KaXaA0My U3 TPeX YUCOHUKOB:

JI.C. Aranacsn u np. l'eomerpus 7-9 (nocnenuue usnanus); A.I. Mepansak, B.M. [omnsaxos. 'eomerpust 7-9 (nmocnennue usnanus); A.
B. [loropenos. 'eomerpus 7-11.

2. CocTaBuTb IUIaH U3YYEHUS TeMBL. 3y4nuTh 1 3aKOHCIIEKTHPOBATH J10KAa3aTEIbCTBO TEOPEMBI O IUIOIIAAN NPSAMOYTOJIbHUKA
(xBazpara).

3. Utoru cpaBHUTENILHOTO aHAIM3a KPATKO M3JIOKUTH B 3aKIIOYEHUH (B nipeaenax 1 crp.).

Konrponbnas pabota B popme Tecra

Tema: "Dnementsl reometpuu JlobaueBckoro"

1. Yron napasiensHOCTH Ha 110ckocTy JIoGaueBckoro

2. CBOMCTBO CyMMBI yIJIOB TPEYTOJbHUKA HA IIIOCKOCTH JI0GaueBCKOro

3. CBOMCTBO CYMMBI YIJIOB YETHIPEXYToJbHHUKA HA IIOCKOCTH JIo6ayeBcKoro

5.2. Tembl NUCbLMEHHBIX PadoT

5.3. OueHouHbIe MaTepHAJIbI (OLIEHOYHbIE CPeICTBA)

AHanuTHYecKast FeOMETpHs U BEKTOpHas ainrebpa

1. HampaBnennsie otpe3ku u BeKTOpbl. Clio)keHre BEKTOPOB | €ro CBOMcTBa. Pa3HOCTH ABYX
BEKTOPOB.

2. YMHOXXEHHE BEKTOpa Ha YHCIIO U €T0 CBOKCTBA.

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

4. BekropHoe npocTtpaHcTBo. baszuc BekropHoro npocrpancTsa. KoopauHaTel BEKTOpa B JaHHOM
Gazuce.

5. CxanapHoe npousBeeHue BekTopoB. CBoMCcTBa CKaJIIPHOTo Mpou3BeAeHus. Bouucnenue
CKaJISIPHOTO MIPOM3BEACHHS 110 KOOPIMHATaM BEKTOPOB B OPTOHOPMUPOBAHHOM Oasuce

6. OpueHranus II0CKOCTH U IPOCTPAaHCTBA. BeKTopHOE IpOn3BeIeHNE BEKTOPOB U €ro0 CBOWCTBA.
7. CMmenaHHOE IPOU3BEICHUE BEKTOPOB 1 €T0 CBOKCTBA.

8. KoopanHaThl TOUEK Ha IUIOCKOCTH U B IPOCTPAHCTBE. Penienue nmpocTeidmumx 3a1a4 B




koopauHatax. @opmyiel ipeobpazoBanus ahpGUHHON U IPAMOYTOJILHON CHCTEM KOOPJIUHAT Ha
riockocTH. @opmyisl npeodpazoBanus apHUHHON CHCTEMbI KOOPAWHAT B IPOCTPAHCTBE.

9. YpaBHeHUsI TMHAN U TIOBEPXHOCTEH.

10. IIpMeHeHre BEKTOPHO-KOOPIMHATHOTO METO/Ia K PEIIEHHUIO 331a4 SJIEMEHTApHON reOMETPHH.
11. YpaBHeHHe NpsAMOY Ha TUIOCKOCTH, 33/IaHHOM pa3HbIMU criocobamu. Y CI0BUE MapajlieIbHOCTH
BEKTOpa U NpsAMoi. PacnosnoxkeHue npsMoil OTHOCUTENIBHO CUCTEMbI KOOPAUHAT

12. B3anMHO€ pacnosoKeHe JBYX NPSIMbIX Ha MIIOCKOCTH.

13. AHasmTHYEeCKOE 3a/laHHe TOIYIUIOCKOCTH. MeTpuuecKue 3a1auu TEOpUH MPSIMOM Ha
IUIOCKOCTH.

14. YpaBHeHH TUIOCKOCTH, 3a/1aHHOM pa3nu4YHbIMU criocodaMu. B3anMHoe pacnonoxenue
IUIOCKOCTH U CUCTEMbI KOOpAMHAT. B3auMHOe pacosoxkeHue IByX MIOCKOCTEH.

15. YpaBHeHus npsMoii B IpocTpaHCcTBe. B3anMHoOe pacnosioxeHue AByX MpsMbix. BzanMHoe
pacroioKeHHue NPSAMOM U INIOCKOCTH.

16. AHanuTHYECKOE 3a/laHKUE TOIYIPOCTPAHCTBA. MeTpHUYecKue 3a/1a4uu TEOPUH MPSIMBIX U
IUIOCKOCTEH.

17. IlpunoxeHne TeOPHH NPSAMBIX U ITIOCKOCTEH K PEIISHHUIO 33134 3JIEMEHTApHOM T'e€OMETPHH.
18. Diunc, cBOMCTBA DJIIUIICA.

19. T'uniepbouia, cBOWCTBA TUTIEPOOITHI.

20. JTupexropraibHOE CBOWCTBO AIUIMIICA U THIIEPOOITBI

21. ITapabona, cBolicTBa apadoJIbL.

22. O01ee ypaBHEHHE KPUBOM BTOPOTO Nopsaka. [lepeceueHre KpuBOit BTOPOro MOPSIIKa U
MPSIMOH. ACUMITOTHYECKHE HAIIPABIICHUSI.

23. LleHTpBI KPUBBIX BTOPOTO MOPSIKA.

24. KacarenpHble K KDUBBIM BTOPOTO Mopsiika. OnTHYecKre CBOMCTBA AIIUIICA, THIIEPOOJIbI,
napadobL.

25. JlnameTpbl KPUBBIX BTOPOTO Mopsiaka. Teopema o conpsuKeHHBIX AMaMeTpax KpUBOM BTOPOToO
nopsika. ['naBHble 1uaMeTphl U ITIaBHbIE HAPaBJIeHUs] KPUBOI BTOPOTO MOPSIKA.

26. XapaKTepuCTHUECKOE YpaBHEHHE KPUBO# BToporo nopsiaka [Ipusenenne o01ero ypaBHeHUs
KPHUBOH BTOPOTO IOPsAKa K KaHOHUUecKoMy Buy. Kiaccudukanus KpUBbIX BTOPOTO HOPSIKA.
27. IloBepXHOCTH BTOPOTO HoOpsiika. MeTo ceueHmi.

28. llunuHapuyecKre 1 KOHUYECKUe ITOBEPXHOCTH B IPOCTPAHCTBE.

29. [loBepXHOCTH BpaIIeHNS B IPOCTPAHCTBE.

30. Dyuuncons! U runepOoIonIbl, U X CBOMCTBA.

31. [TapaGoounIel U UX CBOMCTBA.

32. [IpsiMmonuHeliHbIe 00pa3youre IOBEPXHOCTEH BTOPOTO MOPSIKa.

I'eomeTpuyeckue npeodpa3oBaHuUs

1. OToOpakeHus u npeodpa3oBaHust MHOXecTB. [IponsBenenue (KOMIO3ULKA) IpeoOpa3oBaHuii,
rpyrmna npeoopa3oBaHHii.

2. JIBWXKEeHHUS TIOCKOCTHU: TapaJuIeIbHBIA IIEPEHOC, BPALEHUE, 0CEBasi CHMMETPHSL, CKOJIb3SILAs
CHMMETpUS, X CBOMCTBA.

3. CBoiicTBa ABUKEHHI 0OIIIETO BHIA.

4. OcHOBHasl TeopeMa JABIKEHUH IIOCKOCTH.

5. 'eomerpuuecku paBHble (HUTYPBI U UX CBOMCTBA.

6. AHanMTHYECKOEe BRIpAXKCHNE IBIKEHNH TUIOCKOCTHU. ['pyTina ABMKEHHUH MIIOCKOCTH U €€
noarpynnsl. ['pynmna cumMmmerpuii reoMeTpu4ecKkoi GUrypsl.

7. Knaccudukanus IBMKEHHI TIOCKOCTH niepBoro poaa. Teopema Ilans.

8. Kimaccudukarus NBrmKeHMIA MIIOCKOCTH BTOPOTO POAA.

9. 'omoTeTus U ee CBOHCTBA.

10. ITonoGust mtockocTH, cBolcTBa nonobust. Kimaccuduxanuus nogobuii niuockoctu. ['pynmna
no1o0uii U ee moarpymsl. [1ogoOHbIe GUTYPHI.

11. Addunnsie npeodpazoBanus rockoct. CroiicTBa adGUHHBIX TpeoOpa30BaHUIl IIIOCKOCTH
12. OcHoBHas Teopema 00 apPuHHBIX IPeoOPa30BAHUAK IIOCKOCTH.

13. AHanmTHyeckoe BblpaxkeHue ad(GUHHBIX TPeoOpa30BaHUI IIIIOCKOCTH.

14. TlepcniekTrBHO-a)HUHHBIC TPEOOPAa30BaHUS TNIOCKOCTH: CBOWCTBA, BHIBI.

15. I'pynna adduHHBIX TpeoOpa3oBaHUil IIIOCKOCTH U €€ MO PYIIIHI.

16. HBepcus TNIOCKOCTH OTHOCUTENBHO OKpY)HOCTH. CBOMCTBAa MHBEPCHUU. AHATTUTHYECKOE
BbIpa)K€HHE UHBEPCHHU INIOCKOCTH.

17. Tlonsitus o ABMXKEHUsIX npocTpaHcTBa. CBOMCTBA NBIKEHUI IpocTpaHcTBa. [Ipumepsl
JIBIDKEHHUH MPOCTPAHCTBA.

18. TIpunoxeHne TeOprH reOMETPUIECKUX MTPeoOpa30BaHUN MIIOCKOCTH K PELICHUIO 3a/1a4
3JIEMEHTapHOM TeOMETPHH.

[TocTpoeHus Ha IIOCKOCTH UPKYJIEM U JIMHEHKoH. OCHOBaHMS T€OMETPUU

1. AKCHOMBI TTOCTPOEHUS UPKYyJeM 1 TnHeHKoH. OcHOBHBIE TOCTpoeHus. Cxema pemeHus 3a1a4
Ha [OCTPOEHHE

2. KoHCTpyKTHBHBIE MHOKECTBA/TEOMETPUUECKIE MECTa TOUEK

3. MeroJ1 KOHCTPYKTUBHBIX MHOXecTB (MeTo 'MT, MeTo/ nepeceueHuii) Mpy peLIeHu  3a1a4
Ha NTOCTPOEHHUE.

4. IIpumeHeHue CBOWCTB IBM)KEHUH K PELICHUIO 33/1a4 Ha IOCTPOEHHE.

5. IlpumMeHeHre CBOWCTB TOMOTETHH M MOJO0HS K PELICHHUIO 3a/1a4 Ha MIOCTPOCHHE.

6. AnreOpanuecKuii METO peleHus 3a/1a4 Ha [TOCTPOSHHE.




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

8. Kpurepuii paspemmmocTy 3aja4 Ha HIOCTPOCHUE LUPKYJIEM U JIMHEHKOH.
9. 3amaun Ha TOCTPOEHUS, HEPA3PELIINMbIE IIUPKYJIEM U JIMHEHKOH.
Mertoabl nzobpaxenus. [IpoexkTrBHas reoMeTpusl.

1. [TapamnensHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. [loHSATHE O IEHTPaIHLHOM MPOEKTUPOBAHUH.

2. N300paxenune miockux GUryp npu napauiebHOM POSKTUPOBAHUH.

3. N300pakeHne MHOTOIPAaHHUKOB MIPH MapailjiebHOM rpoekTrpoBanun. Teopema [TonbkelllBapiia.

4. N300paxkeHre KpyTIbIX TeJ [IPU HapajuieIbHOM ITPOSKTUPOBAHHH.

5. AKCOHOMETpHS U €€ CBOHCTBA.

6. ITonHbIe ¥ HENOJIHBIE U300paXKEHUS.

7. PereHne Mo3UIIMOHHBIX 33124 Ha MOJHBIX H300paKEHHSIX.

8. IlonsTue o merone Monxa.

9. IIpoekTrBHAS MIOCKOCTH, MOJIEH MTPOEKTUBHBIX IUIOCKOCTEH.

10. KoopanHaThl TOueK Ha NPSAMOMN U TUIOCKOCTH, YCIOBHE KOJUIMHEAPHOCTH TPEX TOYEK. Y PaBHEHUE MPSMOH.
11. TIpuanun neoiictBenHocTH. Teopema Jle3apra, oOpaTHas Teopema.

12. Ciio’xHOE OTHOILIEHHE YEThIPEX TOUEK NPSAMOM M YEThIPEX MPSIMbIX ITydKa.

13. 'apmoHnUeckue 4eTBEPKH TOUEK U MPAMBIX. |'apMOHUYECKHE CBOMCTBA MOJHOTO YETHIPEXBEPITMHHUKA.
14. TIpoexTiBHBIE TPe0oOpa30BaHUs IPOSKTUBHON INIOCKOCTH, CBOIMCTBA MMPOEKTUBHBIX IIPE0Opa30BaHUI.
15. Tomonorus. [Ipencrapnenre NPOSKTUBHOTO MPEO0OPa30BaHUs B BUAEC KOMIIO3HUIIMHA TOMOJIOTHIA.

16. IIpoexTHBHbIE U MEPCIIEKTUBHBIE OTOOPAKEHHS NPSMBIX.

17. TIpoeKTHBHBIC U MEPCIICKTUBHBIE OTOOPAKEHHS TYYKOB.

18. JIuHuyM BTOPOTrO MOpsi/IKa Ha MPOEKTUBHOW INIOCKOCTH, NIEPECEUEHHUE C MPSMOM, KacaTeIbHbIE.

19. Conpsoxénnocts Touek. [lomoc n momsipa.

20. Knaccudukanus TMHUI BTOPOro MopsiiKa.

21. IIpoexTuBHOE OMpeaesieHNe JINHUI BTOoporo nopsaka. Teopema ITeitnepa.

22. CBo¥iCTBa NIECTUBEPIINHHNKA, BIIMCAHHOTO B OBAJILHYIO JITHUIO BTOPOro nopsaaka. Teopema [Tackans.
23. CBoHiCTBa MIECTUBEPUINHHNKA, OTIICAHHOTO OKOJIO OBAJIbHOW JIMHUU BTOPOTO mopsika. Teopema bpuanmona.
24. TeoMeTpHsi HA TPOEKTUBHOM TUIOCKOCTH ¢ PUKCUPOBAHHO# MPSIMOIA.

OcHOBaHMS T€OMETPHH U 3JIeMEHTHI reomeTpun JIobaueBckoro

1. [TonsTHE 00 akCHOMAaTHYECKOM MeTojie. TpeOoBaHuMs, MPENbSIBISEMBIC K CHCTEME aKCHOM.
HenpornuBopeunBoCTh CHCTEMBI aKCHOM Ha IIpUMeEpe aKCHOMAaTHKK Beis.

. IlonHOTa 1 HE3aBUCUMOCTB CHCTEMBI AKCHOM Ha IpUMepe akcCuoMaTuku Beitins.

. Cucrema akcuom ['mnbbepra 1 ClIeACTBUS U3 aKCHOM.

. [locTpoenne eBKIMIOBOM reOMETPUH HA OCHOBE aKCHOM Beitst

. HemporuopeuuBocTh akcuomaTuku I nnpdepra.

. a1t moctynar EBknnaa u akcrnoma napaiienbHoctu [lneidepa.

. CymMma yriioB TpeyroJibHUKOB U IATHIHM moctyiat EBkinaa.

. [lepBas u BTOpas Teopemsl Jlexanapa.

. IIpenynoskenHust, 5KBUBAJICHTHBIE AKCHOME NTapaJUIEIFHOCTH (CYIIECTBOBAHHE TPEYTOJIbHHKA,
CyMMa YIJIOB KOTOPOTO PaBHA JIByM IPSIMbIM; CYIIECTBOBAaHHE YETHIPEXYrOJbHUKA, CYMMa YIJIOB
KOTOPOTO paBHA YETHIPEM MIPSAMBIM; CYIIECTBOBAHHE IIOJOOHBIX, HO HEPABHBIX TPEYTOIbHUKOB,;
KOJUIMHEApHOCTh TPEX TOYEK, PABHOYJAJICHHBIX OT MPSMOM; BO3MOKHOCTb OIIMCATh OKPYKHOCTh
BOKPYT JII000T0 TPEYTrOJIbHUKA; NIepecedeHne JII000Tro MepIeHIUKYIIsIpa K CTOPOHE OCTPOTO YIia co
BTOPOU CTOPOHOI).

10. Akcuoma napautenbHocTd Jlo6aueBckoro. CyMma yriioB TPEYTroJIbHUKA U YEThIPEXYTOJIbHUKA
Ha miockoctH JlobaueBckoro. [Ipr3Haku paBeHCTBA TPEYTOIbHUKOB Ha IJIOCKOCTH JIoGaueBckoro.
11. [TapannensHbie npsimble o JlobaueBckomy. [Ipu3Hak napamnenbHocT. CyliecTBOBaHUE
napajiesbHbIX IpsAMBIX 110 JIoGadeBckoMy. YTou napajuieIbHOCTH U ero cBoiicTBa. @yHKIuUs
Jlo6aueBckoro.

12. CBOMCTBa 4eTHIPEXYTOJIbHUKOB Ha I1ocKocTH JlobaueBckoro.

13. CgoticTBa napajuieibHbIX MPSAMbBIX Ha IIOCKOCTH JloGaueBckoro. Pacxoasiiuecs npsiMbie Ha
riockocT JIo6aueBcKOro: Npu3HaK U CBOMCTBA.

14. OKpy>HOCTb, IKBHIMCTAHTA U OPUIMKI Ha TIOCKOCTH JI0Oa4eBCKOTO U MX CBOMCTBA.

15. Uatepmperanus miockoctu Jlobauesckoro (Moaens Kemmu-KieiiHa Ha eBKIHIOBON
IUIOCKOCTH, Mozielb [TyaHkape Ha HOTYTIIOCKOCTH U 1p.). HenmpoTHBOpeYnBOCT MIIaHUMETPHU
Jlo6auesckoro. HezaBucumocts akcromsl napauienbHocty [Ineiidepa ot octanbHbIX akCHOM
TI'unbGepra.

16. ITonsTHS IUIMHBI OTPE3Ka, IJIOLAIM MHOTOYTOJIbHUKA U 00beMa MHOTOTPaHHHUKA.

17. O630p aKCHOMATHK [UIAHUMETPUH U CTEPEOMETPHUH, IPEICTABICHHBIX B IIKOJIBHBIX
yueOHUKaX.

O 01NN A~ W

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

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHas JlUTepaTypa

ABTOpI)I, COCTaBUTECIIN | 3arnaBue I/I3,H3.T6J'II)CTBO, rong |

Anpec




ABTODBI, COCTaBUTEIHN 3arnaBue W3nparensctBO, rox Anpec
JI1.1 |Ky3oBnes B. II. Kypc reomerpun: 311eMeHTHI TOIOJIOTHH, Mocksa: ®uzmatiut, 2012 |https://biblioclub.ru/inde
nuddepeHnanbpHas reoMeTpHst, OCHOBAHHS x.php?
reoMeTpHHU: yueOHoe nocobue page=book&id=275554
JI1.2 |bynak b. A., I'eomerpus: yriryOneHHbI Kype © Mocksa: JIabopaTopus https://biblioclub.ru/inde
3onorapesa H. [1., pEIICHUSAMH U yKa3aHUSAMU: Y4eOHO- 3HaHui, 2018 x.php?
®enoros M. B., METOAMYECKOe 1ocodue page=book&id=561676
®enotos 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 I[lepeyenb mporpaMMHOro odecrneyeHust

1
2
3
4
5
6.
7
8
9
1

. Microsoft® Windows® 8.1 Professional (OEM nuuen3sus, kontpakt Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JTui cepruduxar NolB08-190415-050007-883-951;

. 7-Zip - (Cobonnas muuensust GPL);

. Adobe Acrobat Reader — (CBoOoiHast HLICH3MS);

. Google Chrome — (CBoOoHAasI TUIICH3HS);

Mozilla Firefox — (CBoGoHas nuiieH3MS);

. LibreOffice — (CBo6oanas nmunensus GPL);

. XnView — (CBoOoiHas THLICH3US);

. Java — (CBoOogHas nuneH3us);

0. VLC — (CBoOoHast THLICH3HSL);

6.3.2 IlepeyeHb npoecCHOHANBHBIX 023 JAHHBIX U HH(POPMALUOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snextponHas OubiaroTeyHas cucrema : 0aza JaHHBIX COJICPKHUT CBEJICHUS 00 OTCUSCTBEHHBIX KHUTaX U MEPUOIUICCKUX
W3JJAHUAX 110 HayKe, TEXHOJIOTHH, MeTUIuHe U o0pazoBanuto. Anpec: http://elibrary.ru Pexxum nocryna: CBo6oaHBIN 10CTYTI;
DIEeKTPOHHO-OMOIMOTEUHAs cUCTeMa « Y HUBEpCUTETCKast OnbmnoTeka oHnainy. Anpec: https://biblioclub.ru Pexxum nocrymna:
WNunuBuayanbHblil HEOTPAHUYEHHBIN TOCTYII;

DneKTpoHHO-O0nbIMoTeuHas cucreMa uznarenbcrsa «JIAHb». Anpec: e.lanbook.com Pexxum nocryna: UanuBumyanbHblit

H

eOI‘paHI/I‘{eHHHﬁ JOCTYII;

O6pasoBarenbHast miardopma «tOpaiit». Anpec: https://urait.ru Pexxum nocryna: MHIUBH Iy aabHBI HEOrPAaHUYCHHBIN TOCTYTI,
UC Antumnuaruat: cucrema oOHapy)keHus 3auMcTBoBaHud. Anpec: https://krasspu.antiplagiat.ru Pexxum nocryna: MHnuBuy anbHbIi

H

€0oTpaHrYEHHBIN JOCTYTI,

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)

[lepeueHs yueOHbBIX ayAUTOPHUI U IIOMELICHUI 3aKpeIuIsieTcs €XXeroaHbIM IpuKa3oM «O 3aKperyIieHuH ay TIMTOpUi U IOMEIeHUH B
®denepanabHOM rocyJapcTBEHHOM OIOKETHOM 00pa30BaTeIbHOM yUPEXKICHHH BhIcHIero oopazoBanus «KpacHospekuii
roCyJapCTBEHHBIH nefaroruyeckiii yausepcuret uM. B.I1. ActradbeBa Ha TeKymuii roa» ¢ 0OHOBJIEHUEM MEPEYHs IPOTPAMMHOTO

0
1

OecrieueHus U 000pyIOBaHuUs B cOOTBETCTBUH ¢ TpeboBanusmu @I'OC BO, B ToM uuce:
. YueOHbIe ayANTOPUH AJISI IPOBEACHHS 3aHATHIA JISKIIMOHHOTO THUIIA, 3aHSATUI CEMUHAPCKOTO THIIA, KYPCOBOTO MPOSKTHPOBAHUS

(BBIOTTHEHMS KYPCOBBIX palboT), TPYNIOBEIX M HHANBHAYAIbHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U
MIPOMEKYTOYHOH aTTecTaluu

2
3
4

. [Tomerenust 11t caMOCTOSITENBHOM PabOThI 00YYAFOLIMXCS
. [TomMeneHus 11 XpaHSHUsI U MPOPHIAKTHYECKOTO 00CTY KUBAHHS y4eOHOTO 000PyIOBAHHUS
. [lepeuens nabopaTopuid.

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

C(bopMym/IpyeM OCHOBHBIC PEKOMEHJallNH 110 KaXXA0OMY pas3acily AUCHUIIIAHBILL

P

as3acit Ne 1. Ananmutuyeckas T€OMETpPUA Ha IMJIOCKOCTHU U B IIPOCTPAHCTBE

UTo0B! yCIIeIHO OCBOMTH MaTepuall JaHHOTO pasJielna CTyAeHTaM HeOOX0IuMO:

OBJIaA€Th TEXHOJIOTHEN UCTIOJIb30BaHUS BEKTOPHOT'O U KOOPAMHATHOI'O METOJI0OB PEIICHHUA 3a1a4 Ha ITOCTPOCHUEC U UCCIICJOBAHUE

MIPSIMBIX Y JIMHUM BTOPOTIO MOPsI/IKA HA TNIOCKOCTH, PeIlleHHs METPUUECKUX 3a/1a4 [0 TeME JIMHUM NEPBOro U BTOPOTO MOPsIKa.

OBJIaA€Th TEXHOJIOTHEN UCTIOJIb30BaHUS BEKTOPHOT'O U KOOPAMHATHOI'O METOJOB PEIICHHUA 3a1a4 Ha ITOCTPOCHUEC U UCCIICJOBAHUE

MIPSIMBIX U IOBEPXHOCTEH IIEPBOTO ¥ BTOPOT'O MOPSIIKA B IPOCTPAHCTBE, PELLICHNSI METPUUYECKUX 3a]1a4 B IPOCTPAHCTBE.
B uTore uzyueHus JaHHOTO paszesa CTYJCHTHI JOJIKHBIL:

BJIAJICTh METOAMH aHAIUTUYECKOU TECOMETPUH IIPU PCIICHUHN TNIAHUMETPUICCKUX 3a1a1 U CTCPCOMETPUICCKUX 3a1a4.

Paznen Ne 2. [IpeoOpa3oBaHusi INIOCKOCTH U MIPOCTPAHCTBA.
B naHHOM paszzene CTYICHTHI JOJKHBI YCBOUTD TOHATHS OTOOPaYKSHUSI MHOXKECTBA B MHOXKECTBO, & TAKXKE 0TOOPAKCHUE MHOKECTBA
Ha MHO>KECTBO, YMETh OTIIMYATh UX APYT OT Apyra. 3HaTh onpezaeneHus: 1) mpeoOpa3oBaHus MHOXKECTBA; 2) oOpaTHOE




npeoOpa3oBaHuey 3) KOMIO3UIIMS NpeodpazoBanuii. JIoMKHBI XOPOIIO 3HATH OIPECICHNE TBUKCHUS, BU/IbI IBH)KCHHI, CBOHCTBA
JIBIDKEHHI; yMETh MPEJICTABIIATh BCAKOE ABIKEHHE B BUJE KOMIIO3UIMH He 00Jiee TPEX OCEBBIX CHMMETPHI, YMETh pa3anyaTh
JIBIDKEHUSI IEPBOTO U BTOPOTO POAOB. B X0ze permenns 3a1ad CTyAEHTH JODKHBI OCBOMTH OCHOBHBIE ITOCTPOEHHS, CBSI3aHHBIE C
JIBIOKEHUSIMH, IPHOOPECTH HABBIKK IIOCTPOEHUS 00pa30B M MPpOoOPa30B JaHHBIX TOYEK U GUTYp IIPH TOM HIIM HHOM JIBH)KEHHH, YMETh
HaXOIWTh ApBl COOTBETCTBEHHBIX TOYEK Ha COOTBETCTBYIOIIMX (HUIYpaX. BaXKHO, YTOOBI IPH PEIICHHUH 3aa4 CTYACHTHI MOTJIA YETKO
MIEPEYUCIIATH T€ CBOMCTBA ABMKEHUI, KOTOPbIE MU OBUIM UCIIOJIb30BAHbI TP PELICHUH. CTYACHT JIOJDKEH YMETh 33/1aTh BCAKOE
JIBIDKCHUE aHATUTHIECKH.

CTyIeHTbI JOJKHBI 3HATH ONpPeeIeHe 01001, CBOMCTBA, aHATMTHYECKOE 3a/IlaHKe. 3HATD, YTO BCAKOE MOI00HE €CTh JIM00
JIBIDKEHHUE, TU00 TOMOTETHS, TMO0 KOMITO3HIMS TOMOTETHH U JIBIDKEHUS. 3HAThH OIpe/ieNieHne TOMOTETHH, CBOHCTBA, yMETh CTPOHUTh
COOTBETCTBEHHBIE DJIEMEHTHI IPH PA3IMYHBIX 33JaHUAX TOMOTETHH, 3HaTh, YTO OCHOBHBIM MOHITHEM T'€OMETPHH ITOJ00US SIBIISIOTCS
MOHSTHE TTOTIOOHBIX QUTYD.

3Hath onpezencHue ahGUHHOTO Mpeodpa3oBaHusl, CBOMCTBA, YMETh 33a1aBath apduHHOE MpeoOpazoBaHue aHATUTHYCCKH. 3a/1aB
abduHHOE IPeoOpa3oBaHUE TPEMS TapaMH COOTBETCTBEHHBIX TOYCK, YMETh CTPOHUTH COOTBETCTBEHHBIC 3JIEMEHTHI. 3HATh MOHSITHE
POZICTBA, YMETh CTPOUTH COOTBETCTBYIOLINE (DUI'YPHI B POACTBE. Y METh CTPOUTH JJUIHUIIC TI0 €r0 CONPSHKEHHBIM THaMETPaM, a TakkKe
Gburypy, poICTBEHHYIO OKPYKHOCTH. YMETh CTPOUTH CEYCHUE TIPU3MBI TNIOCKOCTBIO, HCIIONIB3Ys POJICTBO. YMETh OTJIHYATh MOJTHBIN
4epTeX OT HEIOJIHOTO, 3HATh JOCTATOUHBIM NPU3HAK IOJHOTHI YepTexka, yMETh PelIaTh HO3UIMOHHbIE 3a/1a4d Ha ITOJTHOM YepTekKe.
CTyIeHTBI JOJKHBI 3HATH ONPEIeICHIEe METPUUECKH ONPEICIICHHOTO YepTexka, YMETh PelIaTh 3a1a4id METPHUECKOrO XapakTepa, Ha
METPHUIECKH ONPEAETCHHOM YepTeKe.

Pexomenaanuy 1o BHIIOJIHEHHIO CIIETYIOIIUX KOHTPOJIBHBIX MEPOIIPUATHI MOTYJIsl, CBI3aHHBIX C UCIIOJIb30BaHUEM HH(DOPMAIIIOHHBIX
TEXHOJIOTHI:

1) Pemienue 3a1a4 Ha mpuMeHeHHE ABWKEHUH B cpene XKupast MaTemaTrka. J[J1sl BBITIOJIHEHHUS TOTO KOHTPOJIBHOTO MEPOIIPUSTHS
HE00XO0IMMO XOPOIIO 3HaTh BO3MOXXHOCTH JKHBOI MaTeMaTHKX MO IOCTPOEHUIO 00pa30B (HUryp noj JeiicTBHEM COOTBETCTBYIOIINX
JIBIDKEHUH TUIOCKOCTH, YMETh CO3aBaTh COOCTBEHHBIE JBIKEHUS, PEIIaTh 3aJa4l Ha IPIMEHEHUE ABIKEHHH.

2) Pemenue 3a1a4 Ha npuMeHeHHe noaoouii B cpene JKuas Matemaruka. 1 BHIIOJIHEHHS 3TOTO KOHTPOJIBHOIO MEPOIPUATHS
HEOOX0ANMO XOPOIIO 3HATh BO3MOKHOCTH JKMBOM MaTeMaTHKH IO MOCTPOEHHIO 00pa3oB Guryp moj neicTBreM TOMOTETHH U
KOMITO3UIIMH JABWXEHUS M TOMOTETHH, YMETh CO3/1aBaTh COOCTBEHHbIE M0J00MS, PelIaTh 3a/1a41 Ha NPUMEHEHHUE MTOI00HH.

Paznen Ne 3. MeTob1 n300paskeHUH. TPOEKTHUBHASI T€OMETPHUS

Pa3nen mocBsiieH H3y4eHUIO IPOCKTHBHBIX CBOUCTB (GHUTYD, T.€. TEX, YTO HE H3MCHSIOTCSI TP JTIF000M [EHTPAIEHOM [IPOSKTUPOBAHUH,
paccMaTpUBAIOTCS PEIICHU 33/1a4 Ha MOCTPOCHHE OTHO# JTMHEHKOH, MPHII0KEHHST KOHCTPYKTHBHBIX TEOPEM MPOSKTUBHOMN reOMETPUH
K PELICHHIO 33/1a4 3JIEMEHTAPHOW F€OMETPHH.

Bo Bcex TeMax aKTHBHO HCIOJB3YIOTCS TaKHe CUCTeMbl AnHaMu4ieckoi reomerpun (CATY) kak «Kusas reomerpus» u «Kupas
MaTeMaTHKa» (PYCCKOS3bIUHBIC BEPCHH aMEepPHKaHCKOit mporpammMHuoii cpenbl «The Geometer’s Sketchpad). [Tpuyem CAT
MPUMEHSIIOTCS HE TOJBKO JIJIsl 00YUYCHUsI TEOMETPHU U (POPMHUPOBaHHMS Y OYyIIEro YUUTEIsl MAaTeMaTHKa OOLICKYIbTYPHBIX H
npohecCHOHATBHBIX KOMICTEHIINI, HO M HCIIOJIb3YIOTCS KaK CPEICTBO, IO3BOJISIOLIEE CTYICHTY B OyayuieM GOpMHPOBATH y
IIKOJIbHUKOB MEHTAJIMTET MaTeMaTHKa-dKCIIEPUMEHTATOPA U MATEMaTHKA-HCCIIEI0BATEISL.

Paznen Ne 4. OcHOBaHuUs TeoMeTpUN

OnHUM U3 OCHOBHBIX IIOHSATHH pasjena ABIsSeTCs aKkCHOMAaTH4YeCKUH MeTOo/] mocTpoeHus Teopun. Heo6Xxonumo 4€TKO ysICHUTD, 4TO B
TEOPHH, KOTOPYIO MPEINOJIaraeTcs IOCTPOUTh Ha OCHOBE aKCHOMATHYECKOTO METOMA, OJDKHBI OBITh YETKO MEePEeYrCIeHb OCHOBHBIE
(ueomnpenensemble) NOHATHL. HUKaKUX OnpeeneHnii UM 1aBaTh HE HY)KHO. A BOT BCE OCTaJIbHbIE MMOHATHUS (IPOU3BOAHBIE) TOJKHBI
OBITH 00s13aTENBHO ONIpEeIeHbI Yepe3 OCHOBHBIC TIOHTHS M MTOHATHS paHee onpeneiaéHHble. HUKakux MOHATHI TpeThero Buaa OBITh
HE JIOJDKHO.

OCHOBHOE COZIepKaHHE TCOPUHU COCTABIISIOT YTBEPXKACHHS O CBOMCTBaX NMOHATHH. X Toxe pa30uBatoT Ha JiBa Buaa. K nepsomy BuIy
OTHOCST T€ YTBEPXKACHUS O CBOMCTBA MOHATUH, KOTOPbIe IPUHUMAaIOTCs Oe3 toka3arenberBa. VX Ha3piBaloT akcuomamu. Bee
OCTaJIbHBIC YTBEPKICHHS JOJDKHBI ObITh 0053aTENIFHO JTOKa3aHbl HA OCHOBAaHWM aKCHOM U (WJIM) paHee JOKa3aHHBIX yTBEepKAeHU. 1x
Ha3bIBAIOT TEOPEMaMH, JEMMAMH WIIH MIPEATI0KEHASMH.

OCHOBHBIMH TPEOOBaHHUAMH, KOTOPBIC IPEIBSBISIIOTCS K CUCTEMaM aKCHOM, Ha 0a3e KOTOPBIX CTPOUTCS Ta WM HHAs TCOPUS,
SIBIISIFOTCSL HEIIPOTHBOPEYMUBOCTh, HE3aBUCUMOCTB H IOJHOTA. Ha/1o X0Opoiio yCBOUTh HE TOJIBKO ONMpPEIeICHHE KaXKI0T0 U3 ITHX
TpeOOBaHUIA, HO U 3HATH KPUTEPHHU, UCTIONB3YsT KOTOPHIE MOXKHO BBISICHHTB, YIOBJICTBOPSET JIM TA WM MHAS CHCTEMA aKCHOM 3TUM
TpeOOBaAHUSIM.

Uro0bl pa3o0paTbCsi B 3TOM BaXXHOM BOIIPOCE, HEOOXOMMO aKTyaIM3UPOBATh MMOHATHE MOJIENN (MIIM HHTEPIIPETAIIMN) CUCTEMBI
akcroM. ['0BOpSIT, 4TO Ha 6a3e HEKOTOPOI N3BECTHOI TEOPUH OCTPOSHA MOJIENTh CUCTEMBI aKCHOM, €CJTH B 3TOW TEOPHH YAAIOCH
NPUIATh KOHKPETHBIN CMBICII OCHOBHBIM MOHSATHSM, O KOTOPBIX HIAET PEYb B aKCHOMAaXx, B PE3yJIbTaTe Yero BCE aKCHOMBI HCCIIE/Iy MO
CHCTEMBbI OKa3aJIUCh BBHITIOJIHCHHBIMH.

O06s13aTenbHBIM TpeOOBaHKEM K JIH000I cucTeMe aKCHOM SIBJIIETCS €€ HEPOTUBOPEYHBOCTh, KOTOpAsi 03HAYAET, YTO U3 3TOW CHCTEMBbI
AKCHOM HeJIb3s BBIBECTH [[Ba IPOTUBOPEYAILUX IPYT APYTY YTBEepkAeHM. KpuTepreM HeNpOTHBOPEUMBOCTH CHCTEMBI aKCHOM
SIBIISICTCS. HAJIMYUE Y 3TOW CHUCTEMbI MOJIEIIH, TIOCTPOSHHOM Ha 06a3e 1100 HEeMPOTUBOPEUUBOM TEOPHUH, JINOO TEOPHUH,
HEMPOTUBOPEUHBOCTH KOTOPOH MOATBEPKACHA JITUTEIEHOM MTPAKTHUKOM.

CrenyromuM TpeGOBaHNEM, KOTOPOE HE SABISETCS 0053aTeNbHBIM, 3TO TpeOOBaHNE HE3aBUCUMOCTH CHCTEMBI aKCHOM. JTO

AcTecTRATTINA THARNRATINA RARLIMKAAT U2 IINTNAAUNCTI MULDMMURINARATE oTTueny avcuam (CUoTeMy avocuan 1aRripasTea




HE3aBUCUMOM, €CIIM HU OJIHY M3 aKCHOM 3TOH CHCTEMBbI HENb3sl BEIBECTH U3 OCTAIbHBIX aKCHOM Kak TeopeMy. MO)KHO Jl0Ka3aTh, 4TO
cUCTeMa aKCHOM He3aBHCHMa, €CIIU JUIA JII000H e€ aKCHOMBI HOBasi CUCTEMA, ITOJIyYeHHas 3aMEHOM B JaHHOM CHCTEME 3TOH aKCHOMBI
Ha e€ JJoruuecKoe OTpUIanue, OyJeT HEMPOTHBOPEUUBOI. DTO U €CTh KPUTEPHI HE3aBUCUMOCTH CHCTEMBI aKCHOM. VI3 METOANYECKUX
Cc000pakeHUH CHCTEMa aKCHOM B OOJIBIIMHCTBE IIKOJIbHBIX YUYEOHHKOB M0 T€OMETPUH HE SIBJISETCS HE3aBUCUMOM.

IMocnenanM TpeboBaHKEM, KOTOPOE B OOJBIIMHCTBE COBPEMEHHBIX MAaTEMAaTHIECKUX TEOpUi (HAampHMep, B TEOPUH TPYIIL, B
KOHEYHBIX T'€OMETPHUSIX) HE BBIMOJIHAETCS, 3TO TPeOOBaHKE ITOJIHOTHI CUCTEMBbI akcHOM. CHUCTeMa aKCHOM Ha3bIBAeTCs MOJIHOM, €CITH K
Hell Helb3s 100aBUTh HU OJTHOTO yTBEP)KICHUSI, IPETEHIYIOIIETO Ha POJIb HOBOW aKCHOMBI, KOTOPOE HEJb3s BRIBECTH KaK TEOPEMY M3
9THX aKCHOM, ¥ KOTOPOE BMECTE C JaHHBIMH aKCHOMaMHU 00pa3yeT HeNpOTUBOPEUUBYIO cucTeMy. Kpureprem moiHOTEl CUCTEMBI
AKCHOM SIBJISIETCS] H30MOP(H3M BCEX €€ MOAENeH.

W3y4eHne nombITOK aKCHOMaTHYECKOTO TIOCTPOSHHs TeoMeTpHH, peanpunsaToro Eskinaom B ero 13 kuurax «Hauamay,
PEKOMEH/1yeTCs IIPOBECTH IO CIIEAYIOIIEH cxeMe: chopMyTMpoBaTh HEKOTOPHIE ONPEAEIIEHHS, C KOTOPBIX HAUMHAETCS MepBasi ero
KHHTa, IEPEYHUCIIUTD 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 IEPBO TPYIIIBI COETMHEHUS,
000CHOBATh HEMPOTHBOPEUYNUBOCTH 3TOH I'PYIIIBI AKCHOM, TIOCTPOUB €€ TUCKPETHYI0 Moaenb. OOpaTHTh 0co00e BHUMAHHE HA T€ €T0
YTBEPKIIEHHS, KOTOPbIE HMEIOT aHAJIOTH B IIKOJILHOM Kypce reoMeTpun. PekoMeHnayeTcs, Hanpumep, pa3o0paThes ¢ J0Ka3aTeIbCTBOM
TEOPEMBI O TOM, YTO Ka)KJOH INIOCKOCTH NPUHAIIEKHUT, IO MEHbLIEH Mepe, TPY HEKOJIMHEapHbIe (He JIeKaline Ha OJHOM IpsMoii)
TOYKHU.

PaccmarpuBas Bropyto rpyniy akcuoM nopsaka JI.I'mnsbepra, pekomMeHayercss 00paTuTh 0co00e BHUIMaHHE HA OCHOBHOE MOHSTHE,
CBOMCTBAa KOTOPOT'O OMKCHIBAIOTCS B aKCHOMax 3Toi rpynmnsl. [Ipoanann3upoBaTs J0Ka3aTeNIbCTBO «OUEBUIHBIX» Ha MEPBBI B3IIIAA
TEOpEM, HalprUMep TEOPEMBI O TOM, YTO HUKaKas IIpsiMasi He MOXKET Iepecedb BCE CTOPOHBI TPEYTOJIbHUKA B UX BHYTPEHHHUX TOYKAX.

3aBepiaeTcs NOCTPOCHUE CUCTEMBI AKCHOM a0COJIFOTHON FeOMETPUH IPYMIION aKCHOM KOHTPYIHTHOCTH (5 aKCHOM) U TPYHIIOi
AKCHOM HEIPEPHIBHOCTH (2 akcoMbl). C IOMOIIBIO aKCHOM 3THX TPYII YAAETCS HE TOIBKO ONPEETIUTh N3MEPEHHUE AJHH OTPE3KOB U
IUIOIA/AeHi MHOTOYTOJILHMKOB, HO U JIOKa3aTh TEOPEMbI (HarpuMep, epBasi U BTopas TeopeMsl Jlexanapa), CBsI3aHHbIE C U3MEPEHUEM
CYMMBI BHYTPEHHHUX YIJIOB TPEyroyibHUKA. OTMETHM, YTO CHCTEMa aKCHOM aOCOIOTHOM T'€OMETPHH He SBIIETCS HOJIHOH, B
akcuomatuke ['mnpbepra ona coctout U3 19 akcuom

JlanbHeiiniee pa3BuTHE TEOPHU BO MHOTOM 3aBHCHUT OT TOTO, KaKYIO JIOMOJIHUTENEHYIO aKCHOMY B Ka4eCTBE JIBAJIIIaATON MBI 100aBUM K
cucTeMe akcuoM abcomoTHOH reomerpun. Ecin 3Toii akcuomoii OyeT akcnoMa napajuiensHoctu [lneiidepa (uepes Touky, He
JISKAITYIO Ha TPSMOH, B TNIOCKOCTH, OINPECIISIeMO 3TOH TOUKOM U MPSIMOI, MOYKHO TIPOBECTH He 0oJiee OJJHOM MpsIMOii, He
NepeceKaroeil JAHHYIO MPSAMYI0), TO MbI IIOJIY4YHUM XOPOIIO 3HAKOMYIO HaM IO IIKOJBHOMY KYPCY F€OMETPHUHU €BKIINIOBY T'€OMETPHIO.

Ecnu jxe B Ka4uecTBe IBAIIATON aKCHOMBI MBI T0OaBUM K a0COJIIOTHOM reoMeTprn akcuomy JIo0a4eBCKoro (CyIecTBYIOT mpsMast U
TOYKA, €if He MPUHAUICKALIAS], YTO Yepe3 3Ty TOYKY IPOXOJUT HE MEHEe ABYX MPSMBIX, HE IEPECCKAOLINX JAHHYIO IPSIMYIO 1
JIXKALIUX C HeHl B OIHOM MJIOCKOCTH), TO MBI MOJy4YHnM reomeTprio JlobaueBckoro. [Tpu u3yueHnu pasaesna « DJIEMEHTb TeOMETPUH
JloGaueBckoro» pekoMeHAyeTCs 0c000e BHUMAaHUE OOPATHTh Ha OTPE/ICIICHHE MapaluIeIbHBIX U PACXOASIINXCS (CBepXIapaliebHbIX )
NPsIMBIX, UX CBOiicTBa. Takoe pa3HOOOpa3re BO B3aUMHOM PACIIOI0KEHHUH MPSMbBIX IIPUBOIUT K TPEX MyUKaM MPSIMBIX: MY4I0K
MEePECEKAOLIMXCSI IPSIMBIX, [IY90K HapaJUICIIbHBIX MPSIMBIX U ITyY0K CBEPXMApaLIeIbHBIX MPSMBIX. PaccMaTpuBas TPAaCKTOPHIO TOYKH
OTHOCHTEIIBHO MEPBOTO MyYKa, MBI MOJTYYUM 3HAKOMYIO HAM OKPYKHOCTb, OTHOCUTEIBHO BTOPOTO My4YKa — OPHIIUKII, OTHOCHTEIILHO
TPETHEro MyYKa — SKBHAUCTAHTY (JIMHHUIO PABHBIX PACCTOSHHMIA).

3aBepraercs paszen 0030poM aKCHOMATHK IUTAHUMETPHH U CTEPEOMETPHH B IIKOJIBHBIX yuyeOHNKaX, aKCHOMATHYECKUM MOIXO0I0M K
OTpEeIEJICHHIO MTOHATHS JUIMHBI OTPE3Ka, IUIOIAa i MHOTOYTOJIbHIKA U 00b&éMa MHOrOrpaHHuka. OTMETHM, YTO B MOayJie OyneT
paccMoTpeH Gosiee KOPOTKHH MyTh 000CHOBaHUS €BKJIMI0BOM reOMETpHH, peiokeHHbli ['epmanom Beiinem. B ocHOBY 3TOTO
oJ1xo/1a OyJIeT MOJIO’KEH BEKTOP U ONEepalluy HaJl BEKTOpaMHU, a TEOMETPUYECcKas 4aCTh CUCTEMBI akcuoM Beiins Oyaer cocTosTh Bcero
13 IBYX aKCHOM: aKCHOMBI OTKJIQIBIBAHHS BEKTOPA U aKCHOMBI TPEYTOJIbHUKA.
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