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1. Ilesin ocBOEHH S TUCUHMIIMHBI

OcHOBHOW  1eNnpl0  OCBOEHUS  AucuUIUMHBL  «['eomeTpus»  sSBIsSETCS
(GopMupoBaHUE TOTOBHOCTH CTYIEHTOB K NPOQPECCHOHATBHON NEATEIbHOCTH, K
MPETOAaBaHUIO IIKOJIBHOTO Kypca MaTeMaTHKH, B YaCTHOCTH, €r0 F€OMETPHUECKOMN
COCTaBJISIIONICH, pa3BUTHE Y CTYJEHTOB KOMIIETEHIUH, OTpeAeEHHBIX (efepaTbHbIM
oOpa3oBaTelbHBIM CTAHAAPTOM BBICIIEr0 OOpa3oBaHusl Juisl OakajdaBpOB IO
Hanpasienuto noarotosku 44.03.01 — [legaroruueckoe oopa3oBaHue.

JlaHHas NUCUMIUIMHA MPHU3BaHa 00ECTeYUTh OYIyIUX Y4YUTENeH MaTeMaTHKU
rTyOOKMMH 3HAHUSIMH TI0O OCHOBHBIM pa3fellaM TeOMETpUU KaK HayKH,
NPECTABIAIOMINM CcO00M pa3BUTHE U YIiayOJeHHEe OCHOBHBIX TEMaTHYECKHX
HampaBJICHUH IKOJIBHOTO Kypca TEOMETPHUH.

3amaun OCBOCHUS JaHHOW JUCIIUILIUHBIL:

- obecrieyeHre 3HAHUSAMH B OOJIACTH T'€OMETpPHH B TeX e€ paslenax U B TeX
00BEMax, KOTOPBIX OyIeT [JOCTaTOYHO [UJISl pEeHIeHHs OyIylIuM YYHTeJIeM
MaTEeMaTUKH TIEarOTHYeCKHX W HAaydYHO-METOAMYECKUX 3a7ad TI0 TMPETOJaBAHUIO
Kypca TeoMeTpuH, Kak B 0a30BOM, TaK U B TPOQUIHHOMN IIKOJIE;

- obecrieyeHre 3HAHUSAMU B OOJIACTH WCTOPUM PAa3BUTHS TEOMETPUU U
dopmupoBaHusi €€ OCHOBHBIX METOJOB, BKIIIOUas OCHOBHOW METOJ BCEH
MaTeMaTHYECKOW HAyKN — aKCHOMATHYEeCKHI METOI;

- opmupoBaHHEe CIMOCOOHOCTH pa3BUBaTh Yy CBOMX OyAYyIIMX YYCHHKOB
IPOCTPAHCTBEHHOT'O MPEJCTaBICHUS, JIOTUKM MBIIIJICHUS, WHTEpeca K H3YYEHHIO
MaTeMaTUYeCKUX HayK, (OPMHUPOBAHHMIO y HHUX HayaJIbHBIX HPEICTaBICHUN O
paszzenax BbICIIEH MaTeMaTUKH, O cepax e€ NPUMEHEHHs B CaMbIX pa3HOOOpa3HBIX
001acTAX HAYKH U MIPAKTHUKHY,

- cUcTeMaTH3alys 1 yriybjeHue 3HaHUI 3JIeMEeHTapHOM reoMeTpuu, OCBOEHUE
U CHCTEMaTH3alisl OCHOBHBIX METOJOB PEIIEHHsI TEOMETPUUECKUX 3a/1ay;

- 3HAKOMCTBO C OCHOBHBIMU HalpaBJICHUSIMH COBPEMEHHON F€OMETPUH.

2. MecTo nucUMILIHHBI B cTPYKTYpe OOII

Huctumaa «eomerpus» (b1.0.19) saBusercss TuCHUIUINHONW 00s3aTeIbHON
gacth, broka 1.«/luctummuaeny (Moxymnu) yueoHoro tuiaHa OOII 6akanaBpuara mo
namnpasiennio 44.03.01 Iegarorunueckoe o6pazoBanue, npoduito «MaTeMaTudeckoe
oOpazoBanue». Ha ee u3zyuenne orBoautcs 252 yaca (38 4acoB ayaguTopHOM pabOTHI,
196 gacoB CP, 18 wacoB koHTpons). CoriacHo y4eOHOMY IUJIaHy HamlpaBlICHUS U
PO IO MOATOTOBKH JAHHBIN KypC BO BTOPOM U TISITOM CEMECTpax 3aKaHYMBaeTCS
AK3aMEHOM.

JIns ocBoeHMs MaTepuana JIaHHOW JUCUUIUIMHBI HEO0OXOAMMO OCBOCHHUE
Marepuana IIKOJIBHOTO Kypca MaTeMaTUKH, B YaCTHOCTH, I[UJITAHUMETPUH H
crepeomerpun. Pemas 3amaum cucteMaTH3anuu W yrayOJeHUs 3HAHUW M YMEHUU
IIKOJBHOTO Kypca TE€OMETPHH, SBJISIETCA TECHO CBA3aHHOM C OCHOBHBIMH
MaTeMaTHUYECKUMU JUCIUIITIUHAMU . «Anreopay u «MaTeMaTHIeCKUu aHaTU3Y.



3. Pe3yabraThl 00y4yeHHs] IO AUCHMILJIMHE

Kon n Kon n HauMeHoBaHue PesyabTaTsl 00yyeHus

HAaHMeHOBaHHe HHIMKATOPA (MHANKATOPOB)

KOMIIETEHIIMHU AOCTHKEHHS KOMIIETCHIIMHU
YK-1 Cnoco6ern | 1.1_B.YK-1. Anammupyer | 3HaTh:
OCYLIECTBIIATh 3amady, BBIIENSAsA ee 0a30BbIe | — cCenu(UKY U MOCTAHOBKY OCHOBHBIX
IIOUCK, cocrapisomue. OCylIecTBISET | 3a/1a4 T€OMETPUN;
KPUTHYECKUI JEKOMITO3ULMIO 33/1a4H. — Cc1oco0BI ¥ TpHeMBI (hopManu3auu
AQHAJIU3 U CUHTE3 MAaTE€MaTHYECKUX U IIPAKTUYECKUX 3a]1a4
nH(pOpMaIINH, reOMETPUYECKMMHU METOAAMM.
IIPUMEHSATH Ymers:
CUCTEMHBIN — QHAJIM3HUPOBATh 3a/1a4M, BBIIEISAA €€
MTOJXOM ISt 0a30BbIE€ COCTABIISAIOLINE,;
peueHus — OCYHIECTBIIATh IEKOMITO3UIUIO 3a/1a4U.
ITOCTaBJIEHHBIX Baajners: HaBbIKaMM aHaIM3a 3a7a4H C
3az1a4. BbIIEJICHHEM €€ 0a30BbIX COCTABIISIOLINX.

2.1 B.YK-1. Haxonmur " | 3HaTh: OCHOBHBIE HCTOYHUKU
KPUTHYECKH aHanu3upyer | ”HGOpMAIlUU 0 TEOMETpUM U €€
nHpopmanno, HEOOXOAUMYIO | IPUMEHEHUHU B MaTeMaTHKe 51
JUIsL  pelieHuss TOCTABJICHHOM | KOMITBIOTEPHBIX HayKax.
3aJ1a4H. YMeThb:
— HaXOJIUTh U KPUTUYECKH aHAIU3UPOBATH
nHpopMaIro, HEOOXOTUMYIO JJIs PEIICHUS
IIOCTaBJICHHOH 3a/1a4H.
Baapners: HaBbIKaMU paboThI c
uH(bopManren N3 pa3InyHbIX HCTOYHHUKOB.
3.1 B.YK-1. PaccmarpuBaer | 3HaTh:
pa3IUyYHbIE BapUaHThl PEUICHUS | — TUIIOJIOTHIO OCHOBHBIX 3a/1a4 T€OMETPUU
3a/1auu, OIICHUBAs UX | — 30JI0TO€ TMPaBWIO METOAUKH: JIydlle

JOCTOMHCTBA U HCAOCTATKHU.

PEIINTh OJIHY 3aJady JAECAThIO CIIOCOOaMu
(olleHMBasE TP 3TOM HX JOCTOMHCTBA W
HEJIOCTATKH), YeM JIECATh 3a/1a4 — OTHUM.

Ymerh: OLICHUTD JOCTOMHCTBA u
HEOOCTAaTKH Pa3JIMIHbIX BapUAHTOB
pEeLICHUA 3aJa4 Ipu IIPUMCHCHHUU

pa3IMUHbIX T'COMCTPHUYCCKHUX MCTOJAOB B
MaTEMaTUKC U KOMIIBIOTCPHBIX HayKaX.

BuiaieTs: HaBbIKAMU BbIOOpa
ONTUMAJIBHOIO croco0a pemeHus yis
IIOCTaBJIECHHOW 3a7a4M.
4.1_B.YK-1. I'pamoTHO, | 3HATB: OCHOBHBIE  3aKOHBI JIOTUKH H
JOTUYHO,  apryMEHTHPOBAHHO | JIOTHYECKUE IIpaBuJIa
¢dbopmupyer COOCTBEHHBIE | apT'yMEHTHUPOBAHHOCTHU PACCYKJICHHUH.
CyXkAeHHd U oueHku. OTindaer | YMeTs:
(baxTb oT MHEHUH, | - Ha OCHOBE JTHUX 3aKOHOB WU IIPAaBHI

HHTepHpeTaHHﬁ, OICHOK U T.A. B

paccyXIeHUSIX JIPYyrux
YYaCTHUKOB AEATEIbHOCTH.

JIOTUYECKH BEPHO, apryMEHTUPOBAHO U
SICHO CTPOUTHb YCTHYIO M IHCbMEHHYIO
peus;

- OTJINYaTh JIOTUYECKH CTporHe
paccy)XJeHHs U  J0Ka3zarenbCcTBa  OT
CYXJECHUH dBPUCTUYECKHUX, MHTYUTHBHBIX




Biaagern:

— HaBBIKaMH (pOpMHpPOBaHUS COOCTBEHHBIX
CYKJIEHUH M  OIEHOK B  olmactu
MPUMEHEHHSI METOJIOB T€OMETPUH;

— HaBBIKAMH TPAMOTHOTO, JIOTUYHOTO U
apryMEHTUPOBAHHOTO H3JI0KCHHUSI CBOCH
MO3UIMU 110  BONpPOCAaM  MPUMCHCHHSI
T€OMETPUYCCKUX METOJIOB.

5.1 B.YK-1. Onmnpenenser u | 3HaTh: IpUMEHEHUE METOJIOB I'€OMETPHUH B
OIICHUBAET MPAaKTUYECKHE | MAaTEMAaTHUKE, B KOMIIBIOTEPHBIX HayKax U B
MOCJICICTBHS BO3MOXHBIX | MIPAKTHKE.
penieHuni 3a1a4u. YMmerb: HAXOAUTH B3aUMOCBS3b
MOCIIEICTBUN BO3MOKHBIX PEUICHUN 3a/1a4n
C YK€ PEIICHHBIMH 3aJ]a4aMH T€OMETPHH.
Baanerb: HaBBIKAMU ~ OMPEIECNICHUS |
OI[EHUBAHMS TPAKTUUYECKUX TOCIIEICTBUM
BO3MOXHBIX PEHICHHI JaHHON 3aJayu C
TEOPETUYECKUMHU 3aJla4aMH, KOTOPBIC eIe
MPEJACTOUT PEIINTh, a TaKXKe C 3aJaduaMu
MIPUJIOKEHUN U TTPAKTUKH.
IIK-1 Cniocoben 1.1 _B.JIK-1. Bocnpou3BoauT | 3HaTh:
OCYIIECTBIIST OCHOBHBIE TEOPETHYECKHE | — aKCHOMATHYECKHE OCHOBBI U OCHOBHBIE
MEJaTOTUYECKYIO | TIOJIOKEHUS M PEIIAeT THIOBBIC | TCOPETUUCCKUE TIOJIOKEHHUS  Pa3TUUHBIX
NESATENBHOCTh M0 | 3a/1a4u o JUCLUIUIMHAM | TEOMETPUYECKUX JUCLUIIINH;
POQUILHBIM BBICLIEH MAaTE€MATHUKH, | — CBA3b PA3JMYHBIX Pa3/I€I0B F€OMETPHHU C
npeaMeTam ABJISIIOUIUMCS  TEOPETUYECKMMH | pa3/ieJaMy HIKOJIBHOTO Kypca F€OMETPUH —
(mucuuIIMHAM, OCHOBaMHM IIKOJBHOTO Kypca | INIAHUMETPUEH U CTEPEOMETpUEH
MOJYJISIM) B MaTeMaTUKd (Teopusl 4YHCeN, | YMeThb. NPUMEHATh Ppa3IUYHbIE METO]IbI
paMKax anrebpa, TEOMETPUs, | TEOMETPUU AJI PELICHUS TEOPETUYECKUX U
porpamm MaTeMaTHUYECKHUI aHaIM3, | IPAKTUYECKUX 3a]a4 T€OMETPUHU
OCHOBHOTO Teopust BEPOSTHOCTEH u | Bnagerb: JOTMKOW  pacCyKIeHHH U
oOuiero u MaTeMaTHyecKas CTaTHCTHUKA) IIPOCTPAHCTBEHHBIM TMPEJCTABICHUEM JJIs

cpemHero o0Imero
o0OpazoBaHwUsi, 1O
porpamMmam
JOTIOTHUTEILHOTO
o0OpaszoBaHus
nereu

pe€IICHUA TCOPETUUCCKUX W IPAKTHYCCKHUX
3a1a4 MKOJBHOI'0 Kypca rcOMETpun

2.1 B.IIK-1. OObscHsET
yueOHbBIN MaTeMaTUYECKUI
maTepuain (B paMKax MporpaMm
OCHOBHOTO OOIIET0 U CPEIHEro
o0mero oopa3oBaHus) U pemiaeT
U OOBsCHSAET pelieHue 3amad
AJIEMEHTAPHOU MaTEMaTUKHI

3HATh: JIOTHYECKOE CTPOCHUE IIKOJIBHOTO
Kypca F€OMEeTPHH.

YMeTh: foHECTH 0 CBOMX OyIymux
YUEHUKOB, UYTO TEOMETpHs MpHU3BaHA
Pa3BUTh B HUX JIOTHYECKOE MBINUICHHE H

IMPOCTPAHCTBCHHOC IMpCACTABJICHUC n
HHTYHULUIO.

Baagern: YMCHHEM TaK OOBACHATH
I‘GOMeTpI/I‘ICCKI/Iﬁ Marepuall, YTOOBI €r0

OCBOGHHE CIIOCOOCTBOBAIIO Pa3BUTHIO B
yqaluXxcCs Ha3BAHHBIX Ka4YCCTB.

3.1_B.IIK-1. [IpoBoaut
KOHTEKCTHBIA aHaNIMU3 Y4eOHBIX
MaTeMaTUYECKUX TEKCTOB

3HaTh:

— JIOTHYECKHE 3aKOHBI JIOTUKO-BEepOaTbHOTO
CTPOECHHUS OCHOBHBIX KOMIIOHEHTOB
MaTeMaTHYEeCKOro TeKCTa,

— IOHATHM W  HUX  ONPEEIICHH,

(GOpMYTUPOBOK MaTEMaTHUYECKUX TEOPEM,
CTPOCHUIM MaTeMaTHYECKUX TEOPUH.




YMmern:

— JIOTHYECKH TPaMOTHO (POPMYIUPOBATH
OTIpe/IeNIeHUs] MATeMATHUECKUX MTOHSATHH;

— aHAIIM3UPOBATH CTpOCHHE
MAaTEMAaTUYCCKUX TeopeM nu YMGTB
peoOpa3oBEIBATh PABHOCHIBHBIM 00pa3oM
HX CIPYKTYDY.

Baagern:

— OOIIEJIOTHYECKUMH METOJaMH
JOKA3aTeIbCTBA TEOMETPHICCKUX TEOPEM;

— FGOMeTpI/I‘IGCKI/IMI/I METOJaMHU

J0Ka3aTCJIbCTBA TCOMETPUUCCKUX TCOPEM.

4.1 B.IIK-1. [IpoBoaut
KOHTEKCTHBIM aHaJIN3 y4eOHBIX,
y4e0HO-METOAMYECKIX

MaTepHasoB, aHaIIN3
MearOTUYECKUX CUTYaInH,
pelraer neaarornueckue 3aaadn

3HATh:
— O0COOEHHOCTH pAa3JIMYHBIX Y4EOHBIX U

yu4eOHO-METOAUYECKUX  MaTepuajoB IO
FEOMETPHH,
— BWABl TUNUYHBIX  IEJArOTUYECKUX

CUTyalluil Ha YpOKax reOMeTpuH,

— TUIOJIOTHIO TEJAaroruyeckux 3ajad Ha
ypOKax reoMeTpuHu.

Ymers:

— BbIOpaThb HeoOXoJuMble y4yeOHble U
yu4eOHO-METOIUYECKUE  MaTepuanbl s
3aHSATHUIN MO TEOMETPUH,

— aHAIU3UpPOBaThb Ha IPAKTUKE peaJbHbIC
[earOTMYeCKre CUTyallud Ha ypoKax
reoMeTpuH,

— pewaTh NPaKTUYECKHUE IEJAroruuyecKue
3aJjauyd, KOTOpbIe MOTYT BO3HUKHYTh Ha
ypOKax reéOMeTpHH.

Baagern:
— METOJaMH  KOHTEKCTHOTO  aHajm3a
y4eOHBIX u y4e0HO-METOIMYECKHUX

MaT€pHraIoB 110 TCOMETPHH,

— MCETOAaMHU PA3PCIICHUA MEAATrOTUYCCKUX
CI/ITyaI_II/Iﬁ pPa3jIndHbIX THIIOB Ha YpPOKax
I'SCOMCTPHUH,

— MCTOAaMH  pCHICHUA  IMPAKTHYCCKUX
MNeAaroru4eCKux 3aJa4 pas3jiMiHbIX THIIOB
Ha YPOKaAX r€OMETPHUH.

5.1 B.IIK-1. IIpoBoaur wu
aHAJIM3UPYeT YYEOHbIC 3aHATHS
10 MporpaMmMaM  OCHOBHOTO
ofmero M cpeaHero oOIIero
o0pa3oBaHus, IO MpOrpamMmmam
JIOTIOJTHUTEIILHOTO 00pa3oBaHuUs
JIeTen

3HaTh: METOIUKO-TIEarOT HYECKYIO
TEOPHIO MPOBENCHHS Y4EOHBIX 3aHATUH MO
T€OMETPUU Pa3IUYHBIX TUIIOB.

YMeTb: Ha MpaKkTUKE TPOBOJUTH TaKUe
3aHSATHA MO0 IKOJIFHOMY KYPCy T€OMETPHHU.

Baagern: METOIaMH TICHXOJIOTO-
NeJaroriueckoro  aHaim3a  Y4eOHBIX
3aHATHH 1O TPOrpaMMaM  OCHOBHOTO
o01miero u cpeaHero oouiero oopazoBaHus,
o porpamMmmam JOTIOJTHUTEIHHOTO
00pa3oBaHus JIeTeH 10 KypCy r€OMETpPHH.




4. CTpyKTYypa U CofAepKaHUe TUCHUIIMHBI

OOmrast TpyAOEMKOCTh MHUCIHILIUHBI «[ €oMeTpus» COCTaBIsIeT [/ 3a4EeTHBIX
enuuunll, 252 Jaca.

Buasbi yueOHOi#l padoThI, BKJIIOYast
CaMOCTOSAITEILHYIO Pa00Ty CTY/1€HTOB Dopmbl
= U TPYAOEMKOCTB (B Yacax) TeKyllero
= Ip.3ansTUs KOHTPOJIsA
= 3 ycneBaeMocTH (no
Ne Paznen g § " = " Heoenam
n/n JIMCIHILTHHBI 2 | = | E 3 S 8l o 3 cemecmpa)
= Sl L9 A =
o 3 | s 2 2 2 2 g O = DopMbI
= = E 2| £ £ 5 5 NPOMEKYTOUHOIH
o EE = % gi arTecTanuy (no
=y 2 = cemecmpam)
= =
3uMHsIs ceccust 1 Kype
ONeMEeHTHI Onboc a
1 BekTopHO# anrebper | 1 | 21 | 0,5 1 6 P
IIPAKTUKE
HAa TJIOCKOCTH.
Mero KOOpIMHAT Ompoc Ha
2 . PA 1]21]05] 1 8 P
HAa TJIOCKOCTH. MPAKTHKE.
IT e a 21/ Ompoc a
3 psAMbIE JIMHUM H 1 0.5 1 8 np H
IJIOCKOCTH 22 MTPAKTHKE
Anrebpandeckue
p 21/ Ompoc Ha
4 JIUHUH BTOporo | 1 0,5 1 8
22 MIPAKTHKE
TOpSIJIKA.
Hroro (36 4.) 1 2 4 0 0 [30] O
Jletnsis ceccust 1 xypce
Mposepka
DIIeMEHTBI LOMalLHero
5 BeKkTOpHO#M amreoper | 2 | 40 | 0,5 | 0,5 10 3afjaHua; onpoc
B IPOCTPaHCTBC. Ha NpakKTuKe
[IpoBepka
Meron koo a OMAILIHETO
6. AL KOOPAHHAT B\ 5 1 40 | 05 | 0,5 10 AOMALLIHer
MPOCTPAHCTBE 3aJlaHMs;, OMpPOC Ha
MPAKTHKE
[IpoBepka
7 ITnockocTr Bl o |40 | 05 1 10 JIOMAIITHETO
MPOCTPAHCTRE. 3aJlaHMs;, OMpPOC Ha
MPAKTHKE
[IpoBepka
8 [Tpsimbie B 2 40/ 0.5 1 10 JIOMAITHETO
MPOCTPAHCTRE. 41 3aJIaHMs; OMpPOC Ha
MPAKTHKE
10 IT
Anrebpanyeckue f;:gif;o
9 ITOBEPXHOCTH 2 | 4 2 1 A
3aJ]aHus; ONpPOC Ha
BTOPOI0 TIOPSI/IKA.
MPAKTHKE
10 | KonrponpHas 2 5 KonTponpsHas




pabota pabora mo TeMam
Ne 1 1-9
ITpomexkyTouHas Kontpoannas

11 P Y 2 padora.
aTTecTaus K3aMen
Hroro (72 4.) 2 4 4 55
I'eomerpuueckue
MOCTPOCHUS Ha Onpoc a

12 | mmockocTH 4 | 40 1 1 7 HpaKTHKe
TUPKYJIEM "

JINHENKOM.
[Ipeobpazopanus
IUIOCKOCTH H  HX

13 | MpuMeHeHne K14 | a0 1 1 7 Omnpoc Ha
PpeIIeHnI0 MPaKTHUKE
TreOMETPUIECKUX
3ajad.

Teopus
n300paxKeHui Onpoc a

14 | mpocTpaHCTBEHHBIX 4 | 41 1 1 7 HpaKTHKe
dburyp Ha
TJIOCKOCTH.

15 | MHOrorpaHHHKH. 4 | 41 1 1 7 g;:)KOT;Ke Ha
Hroro (36 4.) 4 4 4 28

3uMHsIs ceccusi 3 Kypce
KoHTponbHas ) KontponbHast

16 5 2 10 paboTa Mo Temam
pabota Ne2 121 10 - 13
AKCHOMAaTHYECKHH
METOJI B MaTEMaTHKE [IpoBepka
U B TEOMETpPHUH. JIOMAITHETO

17 Jlormaeckue 5 |22 2 2 14 3a/IaHus; OMpPOC Ha
ACTIeKTHI MPAKTHKE
AKCHOMATHKH.

ObocHoBaHUE
€BKJIM10BOM ITpoBepka
TeOMETPUH Ha JIOMAITHETO

18 OCHOBE  Pa3IMYHBIX 5|2 2 1 19 3a/IaHus; OMpPOC Ha
CUCTEM aKCHOM MIPAKTHKE
(I'mnpOepra, Beiins).

19 | reomerpuu S 23 2 1 20 3a/IaHus; OMpPOC Ha
JloGauesckoro. npaKTmc,e
AKcHOMaTHYECKUU Iposepka
METOJl B IIKOJIHEHOM

20 Kypce W WIKOJBHBIX | 5 24 2 2 20 HOMaHIH.erO

3a/IaHus; OMpPOC Ha

yebumiax MIPAKTHKE
TeOMETPUH
[IpomexxyTounas Kontpoabnas

5 9 padoTa.
aTTecTanus x3amen
Hroro (108 1.) 5 8 8 83 9
BCETI'O 252 yaca 14’,2 18 20 196 18
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Conep:kanmne TMCHUIINHBI

Tema 1. Dnemenmol 6exkmophotl aneedpvl Ha NIOCKOCHU

[Tonsatue BekTOpa U COMyTCTBYIONME MOHATUS. OTKIaApIBaHNE BEKTOpa OT TOUKH. CI0KeHHe
BEKTOPOB U CBOMCTBA CJIOKEHUsI. BblunTaHne BEKTOPOB. YMHOKEHUE BEKTOPA HA YUCIIO (CKaJAp),
CBOMCTBA 3TOM omeparuu. [Ipu3HaK KOJUIMHEApPHOCTHU ABYX BEKTOpPOB. TeopeMa O pasiioKeHHH
BEKTOpPA Ha TUIOCKOCTU B JIMHEHHYIO KOMOMHAIIMIO BEKTOPOB. JIMHEITHAs 3aBUCUMOCTh U JIMHEHHAs
HE3aBUCHUMOCTh CHCTEMBbI BEKTOpoB. [Ipu3HaK KOJJIMHEAPHOCTH JBYX BEKTOPOB — BTOpas
(dhopMyITupoBKa.

Koopaunatel BekTOpa Ha TmIOCKOCTH. Teopema O KOOpAMHATAX JIMHEWMHOW KOMOWHAIIUU
BEeKTOPOB. [Ipu3HaK KOJUIMHEAPHOCTH JBYX BEKTOPOB B KOOPIMHATAX.

[Ipoekuusi BekTopa Ha mnpsaMmyro. YuciaeHHOE 3HAYEHWE TMPOEKIUM BEKTOpa Ha OCh.
OpTOHOPMUPOBAHHBIN 0a3uC, HANPABIAIOLIME KOCUHYCHI BekTopa. CKalsspHOE MPOU3BEIEHUE IBYX
BEKTOPOB U €ro CBOWCTBAa. BpIpakeHHE CKaIIPHOTO TMPOU3BEICHUS JBYX BEKTOPOB B
OPTOHOPMHPOBAHHBIX (JIEKApTOBBIX) KoopauHaTax. [[pu3HaK MepreHIuKyISIPHOCTH JABYX BEKTOPOB
B OPTOHOPMHUPOBAHHBIX (JIEKaPTOBBIX) KOOPIMHATAX.

[lonatue BekTOpHOTO TmTpocTpaHCTBAa V W  EBKIUIOBAa BEKTOPHOTO TPOCTPAHCTBA
(axcmoMatnueckuii mox01). OCHOBHBIE CBOMCTBA BEKTOPHBIX MPOCTPAHCTB.

Tema 2. Memoo koopounam nHa niockocmu

AdbdunHas cucremMa KOOpIWHAT Ha TUIOCKOCTH. HaxokneHuwe KoopAawHAT BEKTOpa II0
KOOpJMHATaM €ro Hayajga W KoHIa. PacctosHme Mexmy ABymsi Toukamu. JlemeHue oTpe3ka B
JTaHHOM OTHOIIeHWH. JlekapToBa (OpTOHOpPMHUpOBaHHAs) cucTeMa KoopauHaT. [IpeoOpasoBanue
JIeKapTOBOM CHCTEMbI KOOPAWHAT Ha TIOCKOCTH: MapaljieNibHbII nepeHoc Havana. [IpeoOpasoBanue
JIEKapTOBOM CUCTEMBI KOOPAMHAT HA INIOCKOCTHU: TOBOPOT OCEW KOOPAMHAT.

JIluHMKM Ha TJIOCKOCTHM M HMX KiIaccupuKanus. YpaBHEHUS OKPY)KHOCTH B HESBHOW U
napamerpuieckoit popmax. [lossapHas crucTtemMa KOOpIMHAT HA TUIOCKOCTH U €€ CBS3b C JCKAPTOBOM
CHUCTEMOM KOOpJIHUHAT. YpaBHEHHE OKPYKHOCTH B MOJIIPHOM cucTemMe KoopauHaT. OKpyKHOCTb
Anosnnonus. MccnenoBanve 3aMeyaTesbHbIX JUMHUNA METOIOM KOOPIMHAT.

Tewma 3. Ilpawvie aunuu na niockocmu

VYpaBHeHHE TIPSAMOI ¢ YrIOBBIM Ko3(duimeHToM. YpaBHEHHE MPSAMOU, MPOXOIAIICH depe3
JAHHYI0 TOYKY B JIaHHOM HAaIlpaBJICHUHU. YPaBHEHHE IPSAMOM, MPOXOJALIEH 4Yepe3 JBE JaHHbIC
TOYKH. YpaBHEHHE NpsIMOW B oTpe3kax. [lapamerpuueckue ypaBHeHusa npsimod. Kanonmueckoe
ypaBHeHue mpsmoii. [lpsmble kak anredpanueckue JUHUM NepBOoro nopsaka. OOuiee ypaBHEHUE
npsamoil. PaccTostHue OT TOYKM J0 NOpsAMOW. Yroda MexXAy JABYMS HPSMbIMH. Y CJIOBHUSA
MapajuieJIbHOCTH U MEPHNEHANKYIIPHOCTH IBYX MpAMBIX. B3auMHOE pacnosioskeHUe ABYX MPSMBIX
Ha IUIOCKOCTU. ['eoMeTpruUuecKoe MCTOJKOBAHUE YPAaBHEHHUM M HEPABEHCTB MEXIY KOOpPAUHATAMHU.
3ajaHue MoJyII0CKOCTH.

Tema 4. Aneebpauueckue runuu 6mopoco nopsoKa

DIUIMIC: ONpeeTeHNe; OCHOBHBIE AJIEMEHTHI, BbIBOJ KAHOHMUYECKOTO YpPAaBHEHHUS; CBOMCTBA.
l'unep6ona: ompeneneHne; OCHOBHBIE SJIEMEHThI, BBIBOJ KAHOHWYECKOTO ypaBHEHUS; CBOICTBA.
[Tapabona: ompeneneHue; OCHOBHBIE AJIEMEHTHI, BBIBOJ KAHOHWYECKOTO YpPaBHEHHMsI; CBOMCTBA.
[TpuBenenue oOIero ypaBHEHUS TUHUU 2-TO MOPSJIKa K KaHOHHYECKOMY BUIy. Teopema, maromias
OTHMCAaHME BCEX JIMHUN 2-TO TOpsaKa Ha TwiockocTu. [Ipumep mpuBeneHUs oO0IIEro ypaBHEHUs
JIMHUHU 2-TO TIOpsJIKa K KAHOHUYECKOMY BUY.

Tema 5. Dnemenmor 6exkmopmotl aneedpvi 8 npocmpancmee

Teopema 0 pa3noXeHHUH BEKTOpa B MPOCTPAHCTBE B JIMHEHHYIO KOMOMHAIIMIO BEKTOPOB.
[Ipu3Hak koMIUTaHApHOCTH TPEX BEKTOpoB. KoopaumHaTel BekTOpa B MpOCTpaHCTBE. BekropHOe
MPOU3BEICHUE JBYX BEKTOPOB: oOIlpeAesieHne; cBoicTBa. (CMellaHHOE MPOU3BEACHHE TPEX
BEKTOPOB:  OIpEACNICHUE; CBOICTBA; T'€OMETPUUYECKUN CMBICI. BbIpa)keHHe BEKTOPHOTO
MPOU3BEICHUS IBYX BEKTOPOB B JIEK. KOOpAMHATaX. BrlpaxkeHne cMEnaHHOTO MPOU3BEICHUS TPEX




BEKTOPOB B JI€K. KOOpAMHATaxX. YCIOBUE KOMIUIAHAPHOCTU TPEX BEKTOPOB B JEKapTOBBIX
KoopauHaTax. Beruncnenue o0béma TeTpasipa B 1€KapTOBBIX KOOpAUHATAX.

Tema 6. Memoo koopounam 6 npocmpancmee

Adodunnas cucrema KOOpIMHAT B MpocTpaHcTBe. HaxoklIeHHe KOOpAWHAT BEKTOpa IO
KOOpJIMHATaM €ro Hayaja M KOHLA. PacctosHue Mmexnay IByMs Toukamu. [leneHue oTpes3ka B
JAHHOM OTHOIIEHUH. JlekapToBa (OpTOHOpMUpPOBaHHas) cuctema KoopauHat. IIpeoOpazoBanue
apPUHHON CUCTEMBbI KOOPAWHAT B MPOCTPAHCTBE; MaTpuIla nepexoaa. OpHeHTaIHs TPOCTPAHCTBA.
IIepexon OT OPTOHOPMHUPOBAHHOW CHCTEMBI KOOPAMHAT K OPTOHOPMHUPOBAHHOW. ['eomeTpuueckoe
HCTOJIKOBAHNE YPABHEHUM U HEPABEHCTB MEKYy KOOPJMHATAMHU.

Tewma /. Ilnockocmu 6 npocmpancmee

[TapameTpuueckue ypaBHEHHUS IJIOCKOCTH. YpaBHEHHE IUIOCKOCTH, HIPOXOJIIEH uepe3
JAHHYI0 TOYKY TMapajjieIbHO JBYM HEKOJUIMHEApHBIM BEKTOpaM. YpaBHEHUE IUIOCKOCTH,
MPOXOIALIeH uepe3 Tpy JaHHbIE TOYKU. Y paBHEHHUE IJIOCKOCTH B OTPE3Kax. Y paBHEHUE MIOCKOCTH,
MpOXOJALIel uepe3 JBE JAaHHbIE TOYKM MapajuleIbHO JaHHOMY BekTopy. OOlee ypaBHEHUE
wiockoctu. [lmockoctn kak —anredOpandeckue IOBEPXHOCTH IEPBOrO MOpsiAKa. YCIOBHE
KOJUIMHEApHOCTU BEKTOpa M IUIOCKOCTH. ['eomeTpuyeckuil cMmbici Ko3(dduunueHtoB oodiero
YpaBHEHHUS IJIOCKOCTU B JEKapTOBOM cHcTeMe KOOpAMHAT. YpaBHEHHE IUIOCKOCTH, MPOXOJSIIeH
yepe3 JaHHYI0 TOUYKY NEPIEeHIUKYIIPHO JaHHOMY BeKTopy. PaccTosiHue oT TOUKM /10 MIIOCKOCTH B
JIEKapTOBOM CHCTEME KOOpAUHAT. YTOJN MEKIy JBYMs IUIOCKOCTSIMU B JEKapTOBOM cHcTeMe
KOOpJUHAT. YCJIOBHUE MEPIEHIUKYIIPHOCTH IBYX IJIOCKOCTEH B JIEKapTOBOW CHUCTEME KOOpPIUHAT.
B3anMHOe pacnosnokeHne IByX IUIOCKOCTEM B NPOCTPAaHCTBE. B3amMHOE pacmosiokeHue TpEX
IJTOCKOCTEMN B MPOCTPAHCTBE.

Tema 8. [Ipamvie 6 npocmpancmee

[Tapamerpudeckue ypaBHEHHsI TpsMOM B TmpocTpaHcTBe. OOmmMe ypaBHEHHsI TPSMOW B
npocTpancTBe. KaHOoHMYeCKHEe ypaBHEHHs TpsMOWM (ypaBHEHHS TPSMOM, MPOXOIAIICH depes
JAHHYIO TOYKY TapaJyieIbHO JaHHOMY BEKTODPY). YPaBHEHHs MPSAMOW, MPOXOIAIISH dYepe3 IBe
JaHHblE TOYKU. B3amMHOe pacronoxeHue NpsMOW M IUIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXKIY
MPSIMOM M TUIOCKOCTBIO B JIEKAPTOBOM CUCTEME KOOPAMHAT. B3anMHOe pacnosioxkeHue AByX IpsIMbIX
B NPOCTPAHCTBE. YTOJ MEXIY ABYMs INpPSMBIMA B JEKapTOBOM CHCTEME KOOpPIMHAT. Y CIOBHE
MEPIEHIUKYIISIPHOCTH IBYX MPSAMBIX B IPOCTPAHCTBE B JIEKAPTOBOM CUCTEME KOOPAUHAT.

Tema 9. Aneebpauueckue nosepxnocmu 6mopo2o nopsaoka

Hunuuagpuueckue mnoBepxHocTH. Konuueckne mnoBepxHocTu. [loBepxHOCTH BpalleHus.
Mertop ceueHuil B MCCIIEIOBAHUU TTOBEpXHOCTEH. Diuuricon. OMHOMOJIOCTHBIN TUIIEPOOIION]I, €To
MpSMOJIMHENHBIE 0Opasyromue. JIByMmoOJOCTHBIM THUIEPOOTOUI. DIUIMITUYSCKHA MapadoIonI.
l'unepbonuueckuii mapabGosona, ero npsMoiuHEWHble oOpasytomue. I[lpuBeaenue oobiero
ypaBHEHUS MOBEPXHOCTH BTOPOTO MOPSI/IKA K KAHOHHYECKOMY BHUY (BBIOOP CHEIUANBHON CUCTEMBI
koopauHaT). OnucaHue Bcex MOBEPXHOCTEH BTOPOTO MOPSIKA.

Tema 10. ['eomempuueckue nocmpoenus Ha ni0cKkocmu

@opMyIHpOBKA 33/1a4M HA IOCTPOEHUE; MOHATHE €€ pemeHusl. CucTeMa aKCUOM MOCTPOCHUS
C MOMOIIbIO LUPKYNS U JUHENKHU. [IpocTeiine nocTpoeHus: Ha INIOCKOCTU C TOMOILBIO HUPKYJIS U
nuHeiiku. OcHOBHBIE 3a/1ayu Ha mocTpoeHue. OOImias cxema pelieHus 3aJadyd Ha MOCTPOECHHE.
O030p MeTOoMOB pelleHHs 3a7ad Ha MoCTpoeHHe. MeToJ mepeceueHHuil A pelieHus 3ajad Ha
IIOCTPOECHHE. 3aJjaud Ha MOCTPOEHUE TOYEK. 3aJaud Ha MOCTPOEHHUE IPSMBIX, JIydell U OTPE3KOB.
3ajaun Ha MOCTPOECHHUE TPEYTOJbHUKOB. 3a/1auyd HAa MOCTPOEHUE YEThIPEXYrOJbHUKOB. 3aJaul Ha
noctpoeHne okpyxHocteil. I[locTpoenue ¢uryp mo maHHeIM ToukaM. IlocTpoeHHe OTpe3KoOB,
3aJjaBaeMbIX mpocTedmumMu  Gopmynamu. OAHOpoAHbIE (YHKIHMHM M IOCTPOEHUE OTPE3KOB.
[TocTpoeHne OTpPEe3KOB HMPKYJIEM W JUHEHKOW. CBS3M MEXJy pa3IMYHbIMU BHJIAMH OTPE3KOB.
[Ipumepbl OTpPEe3KOB, pe3yabTaT MOCTPOCHUS KOTOPHIX 3aBUCUT OT BBIOOpa €IMHHUIIBI MaciiTada.
CymHocTs anreOpandeckoro MeToaa U o0pasibl 3ajay, pemaeMblx UM. [locTpoeHne npaBMIIbHBIX
MHOTOYTOJILHUKOB. ANreOpandeckuii MEeTO/I: 3ajaui Ha MOCTPOEHHE, HE pa3pelIiMble IIUPKYIeM U
nuHelKo (00 yaBoeHMH KyOa, O TPHCEKIMH YTlia, 0 KBaaparype Kpyra). [loHatue o penieHun
3a/1a4 Ha IOCTPOEHUE UHBIMU CPEICTBaMHU.

Tema 11. Ilpeobpazosanusa niockocmu u ux npuMeHeHue K peuenuio 2e0MempuiecKux 3a0ay




[lonsitne mnpeoOpa3oBaHMsi MHOXKECTBA, KOMIIO3UIMS MpeoOpa3oBaHuii u  oOpaiieHue
npeobOpazoBanus. [lonstue rpymmbl, e€ cBoiictBa. ['pynma Bcex mnpeoOpa3oBaHUi IIOCKOCTH.
[lapamnenpHblii  mepeHOC, BBIPAXEHME €ro B  KOOpAMHATAX, OIPEAEISeMOCTb  Iapoi
OPTOHOPMMPOBAHHBIX PENEPOB M IPUMEHEHHUE K PEIICHUIO 3aja4 (B YaCTHOCTHU, HA IIOCTPOEHHUE).
OceBasi cUMMETpHUS, BbIpAKEHUE €€ B KOOPAMHATAX, OIPEAEIIAEMOCTb Iapoii OPTOHOPMHUPOBAHHBIX
penepoB U MPUMEHEHHE K PELIECHUIO 3a/1a4 (B YaCTHOCTH, Ha MOCTpoeHue). [IoBOpoT BOKpYyr TOUKH,
BBIPDAKEHUE €ro B KOOpAMHATAX, OIpPENEIsIeMOCTh IMapod OPTOHOPMUPOBAHHBIX PEMNEPOB HU
IPUMEHEHHE K PELIEHUI0 337ad (B YacTHOCTH, Ha MnocTpoeHue). lleHTpanbHas cummerpus,
BbIpaKEHUE €€ B KOOpAMHATaX, OIPENENIIEMOCTh Iapod OPTOHOPMHUPOBAHHBIX PpENEPOB U
MPUMEHEHHE K PEIICHUI0 33Jay (B 4YacTHOCTH, Ha mocTpoeHue). Ckoyb3siias CUMMETpUsi, €&
BBIPAKEHUE B KOOPAMHATAX, ONPENEISIEMOCTh TapO OPTOHOPMHUPOBAHHBIX PETIEPOB U IPUMEHEHHE
K pPELICHHUIO 3a/1a4 (B YACTHOCTH, Ha IOCTPOEHHUE).

JIBukeHus (mepeMenieHnst) INIOCKOCTH U UX CBOMCTBa. JIBmkeHus 1-ro poja U ABMKEHUS 2-
ro poja. AHanuTu4yeckoe BblpaxeHue aBuxeHus. Teopema Ilans o kinaccupukanuy ABMKEHUN 1-
ro poja. Teopema o KiacCU(pUKaMU JABWKEHUHN 2-ro poja. ['pynma Bcex NBUKEHUHN IUIOCKOCTU U
e€ nmoarpymnmsl. ['pynnsl cuMMeTpuil reoMeTpudecKux Quryp.

[IpeoOpa3oBanusi MojoOUsT W TOMOTETUS. AHAJIMTHUECKOE BBIPAKEHUE NPeoOpa3oBaHUs
nopobust u romoreruu. llogobue ¢uryp. I'pynma mnpeoOpazoBanuii mnonodus. Ilpumenenue
npeoOpa3oBaHMil OI00MSI ¥ TOMOTETHH K PEIISHHUIO 3a/1a4.

AddunHble TpeoOpazoBaHUs IJIOCKOCTH M HUX CBOWCTBA. AHAIUTHYECKOE BbIpaKEHUE
adpduHHBIX mpeoOpa3oBaHuil MmiIockocTu. ['pynma apduuHBIX npeodpazoBanuil. AdduHHasL
SKBUBAJIEHTHOCTH GuUryp. I'pynmnoBoii moaxoa k reomeTpun. DpiaHreHckas nporpamma @.Kieiina.
[Ipunoxxenne npeoOpa3oBaHUN MIOCKOCTH K PELISHHUIO 33[a4 Ha MOCTpoeHHe (oOuias JIoruyecKas

cxema).
Tema 12. Teopus uzobpasiceruii npocmpancmeeHHblx husyp Ha niockocmu
[TocranoBka  3amaun.  MHorooOpa3zue  MeToJ0B  HW300pakenumit.  [lapammensHoe

MMPOEKTUPOBAHUE U €T0 CBOWCTBA. LleHTpaibHOE MPOEKTUPOBAHUE M €ro CBOMCTBa. M300pakeHue
TPEYrojibHUKA MpHU MapajyIeIbHOM MpOoeKTHpoBaHUU. M300pakeHue mapaenorpamma, pomoa,
KBaJpaTa, Tpameuuyd U MPaBHJIBHOTO MIECTUYTOJbHHMKA MpPH MapaieIbHOM MPOEKTUPOBAHHH.
N300paxkeHue OKpy>KHOCTH MPU OPTOTOHAILHOM MPOEKTUPOBAHUU: JIEMMA O CKATHH OKPYKHOCTH,
TeopemMa u cneactBue. [locTpoeHue sumIca Mo JOBYM COMNPSDKEHHBIM JAuaMerpam. Teopema
[Tonbke-11IBapua 006 H300pak€HUM NPOCTPAHCTBEHHOIO YETHIPEXYroJIbHUKA (TeTpasapa) Mpu
napajuieIbHOM MPOEKTUPOBaHUU. Teopema 00 ompenensieMoCTd U300paxeHus MPOCTPaHCTBEHHOM
burypsl H300paKeHUEM YEThIpEX €€ TOYeK, He JIekallUX B OAHOM IUIOCKOCTH. M300pakeHue
OCHOBHBIX ITPOCTPAHCTBEHHBIX (UTYp: MPU3MBI, MIUPAMU/IbI, IUIUHIPA, KOHYCa, [1apa.

[Tonnbie u HemonHble W300paxeHus. [lo3uIMOHHBIE 3a7aud Ha MOJIHBIX H300PaKEHUSX:
CHUCTeMa ONOPHBIX 3aJady NpHU MapajuielbHOM U LEHTPaJbHOM BHYTPEHHEM MPOEKTUPOBAHUMU.
[To3uimoHHbIE 3aaud Ha TMOJIHBIX H300paXKEHHSIX: IMOCTPOCHHE CEYCHHH MpU3M, MUPaMUI,
UWIMHAPOB U KOHYCOB MeETOJOM cienoB. llo3unmonHble 3a7aud Ha TOJHBIX H300paKeHUAX:
MOCTPOCHUE CEUEHUI Mpu3M,  NUPaMUJA, LWIMHAPOB U KOHYCOB METOJOM BHYTPEHHErO
MIPOEKTHPOBAHMUSI.

MeTtpuyeckass ~ ONpeAeNeHHOCTh  U300pakeHWs  IJIOCKuX  ¢uryp.  Merpuueckas
OTIpeIeIEHHOCTh M300pakeHUsl MPOCTPAHCTBEHHBIX (GUTYp. MeTpuueckue 3aJadyd U METOAbl HX
pelIeHus: METo1 y4€Ta MPOSKIMOHHBIX U METPUYECKUX CBOMCTB OpUrHMHaNa. MeTpuueckue 3a1auu
Y METOJIBI UX pelIeHUs: MeTo1 3(EKTUBHOTO UCTIOIB30BAHUS OPUTHHANA.

Tema 13. Muocoepannuxu

[loHdATHE MHOTOTpaHHHMKA W BBITYKJIOTO MHOTOrpaHHUKa. llepBblii HpH3HAaK BBITYKIOTO
MHOTOTpaHHUKa. BTopoil mpu3HaK BBINYKJIOIO MHOTOrpaHHMKA. Teopema Diinepa A BBITYKIBIX
MHOTOTpaHHUKOB. [IpaBUIIbHBIE MHOTOTPAaHHHMKH: CYyIIECTBOBAaHHE He Oojiee TMATH THUIIOB
MPaBUJIbHBIX MHOTOTPAaHHUKOB. IIpaBuibHBIE MHOTOTrPaHHUKU: CYIIECTBOBAHUE IISITH THIIOB
MPaBUJIbHBIX MHOTOTPAaHHUKOB (MSATh IUIATOHOBBIX Tei). ['pynmbl CUMMETpUN NPaBUIBHBIX
MHOTOTPaHHUKOB.




Tema 14. Axcuomamuueckuu memoo 8 mamemamuxe u 8 ceomempuu. Jlocuyeckue acnekmol
AKCUOMAMUKU

[Tonsitue 00 aKCMOMAaTHYECKOM METOJe: NMEPBOHAYAIBHBIC MOHATHS, AKCHOMBI, TEOPEMBI.
Wutepnperanms cuctembl akcuoMm. HM3omopdusm cTpykTyp. HemnmpoTHBOpeunMBOCTH, MOJHOTA,
KaT€rOpUYHOCTh U HE3aBUCUMOCTb CUCTEMBI aKCHOM.

I'eomerpus no EBknmpa. «Hauvana» EBkinupa. Kpuruka cuctemel EBknupa. I1ateiil nocrynar
EBxiinja, ucropus ero A0Ka3areabCTBa, U €ro0 SKBUBAJICHTHI.

Tema 15. Obochosanue esknudogou ceomempuu HA _OCHOBE PA3IUYHBIX CUCHEM AKCUOM
(l‘unvbepma, Betins).

[lepBoHauanbHble  (HEONpemEIsieMble) TIOHATHS TPH  THIHOEPTOBCKOM  IMOAXOAE K
000CHOBAaHHIO TEOMETPHH. AKCHOMBI MPUHAIIC)KHOCTH U CIEACTBHS U3 HUX. AKCHOMBI MOPSIIKA U
CIEeNCTBUS W3 HUX. AKCHOMBI KOHTPYIHTHOCTH U CIEIACTBUS W3 HHUX. |-BI TpH3HAK
KOHTPYSHTHOCTH TPEYrOJIbHUKOB. 2-OW MPHU3HAK KOHTPYIHTHOCTH TPEYrOJIbHUKOB. AKCHOMBI
HenpepbeIBHOCTU. AkcroMa mnapajienbHocTd EBkimuaa. AGconroTHas reomeTpusi: €€ mpocTeiiue
teopeMbl. Teopembl Cakkepu-Jlesxxanapa. DKBUBaJIEHTHOCTh aKCMOMBI MapajIeIbHOCTH U ISTOrO
noctynara EBkiuaa. DKBUBaIEHTHOCTh aKCHOMBI TapajuieabHOCTH EBKIINIA U yTBEPKACHUS O TOM,
YTO CyMMa Me€p BHYTPEHHHX YIJIOB JII0OOro TpeyroibHMKa paBHa 2d. HempoTuBopednBoCTbH
cucreMmbl akcuoMm ['mibOepra. KaTeropmuHOCTh €BKJIMJIOBOM I'€OMETpHM, MOCTPOCHHON Ha 0Oasze
cucteMbl akcuoMm ['mimpbOepra. HeszaBucumocts cuctemMbl akcuoM [uiapOepra eBKIHMIOBOM
FE€OMETPHH.

Moxxon I'.Beiins k 060CHOBAHMIO eBKIHMAOBOI TeoMeTpun. BektopHoe mpocTpancTBo V3 1
ero cBoiicTBa. EBKINIOBO BEKTOpHOE NpOCTpaHCTBO V° m ero cpoiicTBa. EBKINMIOBO TOUEUHOE
npoctpadcTBo E® m ero croiicTsa (cucrema akcroM Beiins). IIpsimast B mpoctpanctee ES. OTpesok
B mpoctpaHctBe E°. Jlya B mpoctpanctBe E°. ITnmockocts B mpocTpancTBe E°. Bzammuoe
PacIonokKeHne ABYX MPAMBIX B TIpocTpaHcTse E3. Teopus mapannenbHBIX MPAMBIX B IPOCTPAHCTBE
E3. B3auMHOE pacronokeHne IpsMOi M TIIOCKOCTH B npocTpaHcTe E°. B3aumMmHoe pacmonoxkenue
JBYX TIOCKOCTeil B mpocTpaHcTBe E°. JlanpHelilnee pa3sBUTHE aKCHOMATHYECKON T'€OMETPUM Ha
6ase cucteMmbl akcuoM Beiinsa. ITomymiockocTs B mpoctpanctBe E°. Yrom B mpoctpanctBe E°,
JIBwkeHus B mpocTpaHcTBe E°  m koHrpysHTHOCTH ¢uryp. CpaBHeHHe oTpe3koB. CpaBHEHHE
yrioB. Ilpsmble yrawl. llepnennukynspHeie npsmbie. HenmpoTHBOpPEUHMBOCTH CHCTEMBI AKCUOM
Beitns. KateropudHocTh €BKINI0BOM FEOMETPUH, TOCTPOSHHOM Ha 0a3e CHCTEMBbI akCoM Beiis.

DKBUBAJICHTHOCTh CHCTEeM akcuoM Beins u ['unsoepra.

Tema 16. Dnemenmor ececomempuu Jlobauesckoeo

H.N.Jlob6aueBckuii W BCEMHUPHO-MCTOPHYECKOE 3HAYCHUE €ro OTKPBITHA. AKcHOMa
napaiuiensHoctu JloGaueBckoro u monsTtue o ero reomerpud. CymMma Mep BHYTPEHHUX YTJIOB
TpeyroipHuka B reoMmerpun JloOaueBckoro. Jlepekr TpeyrompHuka. 4-plii  IpU3HAK
KOHIPYSHTHOCTH TpPEYroJbHUKOB. llapainensHble U cBepxmapajulesibHble MPsSMbIE B F€OMETPUU
JloGaueBckoro. Yron mnapamiedbHOCTH. HempoTHMBOPEUYMBOCTH CHUCTEMBI AKCHOM TE€OMETPUU
Jlo6aueBckoro. Moaenu Kanu-Kneitna, [Tyankape, benptpamu.

Tema 17. Axcuomamuyeckuti Memoo 8 WKOIbHOM Kypce U WKOIbHbIX V4eOHUKAX 2eoMempuul

Jlornueckoe cTpoeHHe IIKOJIBHOrO Kypca reomerpuu. Cucrema A.B.Iloropenosa
MOCTPOEHUsI WKOJIbHOrO Kypca reomerpuu. Cucrema JI.C.ATaHacsiHa MOCTPOEHUS IIKOJIBHOTO
Kypca reomerpuun. Cucrema A.J[. AnekcanipoBa NOCTPOEHUS IKOJIBHOTO Kypca T€OMETPHUH.

5. O6pa3oBaTe/ibHBIC TEXHOJOT UM, IPUMEHsIEMbIE IIPH OCBOCHUU
AUCHUIINHBI

B yueOHOM mporecce npu peanu3alid  KOMIIETEHTHOCTHOIO MOAXOJa
WCIIOIB3YIOTCSl aKTUBHBIE U UHTEPAKTUBHBIE ()OPMBI POBEICHUSI 3aHSITHIA:



1)  *pu TPOBEACHWUU JICKIMOHHBIX 3aHITUH: WH(POPMALMOHHBIC JICKIIHH,
npoOJeMHBIE JIEKIUHU, JEKUUMU Oecelbl, JIEKIUU ITUCKYCCUH, JIEKLHU C 3apaHee
3arJIaHUPOBAHHBIMU OLTUOKAMH.

[IpoBeneHne MNEKIMOHHBIX 3aHATHA 1O JUCHUUIUIMHE OCHOBBIBACTCA Ha
aKTUBHOM METOjie OOy4YeHHs, IPU KOTOPOM CTYJEHTHl HE MAaCCHUBHBIC CIYIIATENH, a
aKTUBHBIC YUACTHUKH 3aHSATHUS, OTBEYAIOIINE Ha BOMPOCHI MpernoaaBarens. Bompocsl
MpernojaBaressi HaleJIeHbl Ha aKTHBH3ALMIO MPOIECCOB YCBOEHUA Marepuaa.
[IpenonaBarens 3apaHee HaMedaeT CIOHMCOK  BOMPOCOB,  CTUMYJIHMPYIOLIUX
acCOIMAaTHBHOE MBIIUICHHE U YCTAaHOBJICHHUA CBSI3ed C paHee OCBOCHHBIM
MaTepHaJIOM.

2)  Tpd TMPOBEACHUU NPAKTHUCCKUX 3aHATHH: TPATUIMOHHBIC 3aHATHS,
3aHATHUS UCCIICIOBAHMS, TPOOIIEMHBIE CUTYAIHH, CUTYalluH C OITHOKOH.

[IpakTryeckne 3aHSATHS MMPOBOISATCS HA OCHOBE peajn3allii METo/1a O0yUICHHUSI
JEUCTBUEM: ONpEeneaoTcss NpobiemMHble o0xacTH, (GopMupyroTcs rpynmnsl. [lpu
NPOBEACHUN MPAKTUYECKUX 3aHATHHA CTaBATCA CIEAYIOUINE IIeNU: TpPUMEHEHHE
3HaHWW OTACNBHBIX JUCIHUIUIMH M KPEaTHUBHBIX METOJOB IS PEIICHUS MpoOIeMm;
oTpaboTKa y OOyYaroImMXCsi HABBIKOB B3aUMOJICHCTBHS B COCTaBE KOJUICKTHBA,
3aKperieHne OCHOB TEOPETHYECKUX 3HAHUH.

[IpoBeneHne HEKOTOPHIX MPAKTHYECKUX 3aHATUH  OCHOBBIBACTCS  Ha
MHTEPAKTUBHOM METOJIe OOyYeHHs, MPH KOTOPOM O00ydYarommecs B3auMOJICHCTBYIOT
HE TOJIbKO C TpernojaBaTeieM, HO W JApyr ¢ apyrom. llpu srtom goMuHHpYET
aKTUBHOCTh OOydYawIIMXcsi B TMpolecce o0ydeHus. Mecto mnpemnonaaBatenis B
MHTEPAKTUBHBIX 3aHATUSX CBOJIUTCA K HAMPABICHUIO NEATEILHOCTH OOYYaIOLIUXCs
Ha JIOCTHKEHUE 1IeJIel 3aHATHS.

3) mOpu oOpraHuzalMK CaMOCTOSTECIbHOW pabOThl CTYACHTOB: TOUCK H
o0paboTka wWH(pOpMAIMK, B TOM YHCIIC C HCIOJIb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHUKAlIMOHHBIX ~ TEXHOJIOTHH;  HCCIeJOBaHUE MPOOJIEMHON  CUTYyalluH;
MIOCTAaHOBKa W pEIICHHE 3aJad W3 TNPEeIMETHON o00JacTH; OoTpabdOTKa HABBIKOB
NPUMEHEHHS CTAaHAAPTHBIX METO/OB K PEIICHHUIO 3a/1a4 MPeAMETHON 00J1acTH.

VYcnemHoe  ocBoeHHME — maTepuana  Kypca — Ipeanojaraet — OoJbIIyIo
CaMOCTOSITENIbHYIO pabOTy CTYJEHTOB U PYKOBOJACTBO 3TOHl pabOTON CO CTOPOHBI
npenogaBareneii. [lpumensitorcs cieayrommue (GopMbl KOHTPOJIS: YCTHBIH OMpOC,
MPOBEpKA pENICHUs MPAKTUIECKUX 3a]1a4, KOHTPOJIbHAs paboTa.

[Tpu mpoBeneHUN JTEKITMOHHBIX M MPAKTHUECKUX 3aHATHN MperycMaTpUBACTCs
UCIIOJb30BaHUE WH(POPMAIMOHHBIX TEXHOJIOTHUH: MakeThl OPUCHBIX Tporpamm (Li-
breOffice u np.) ans co3maHust Mpe3eHTAIHMH, KOTOPBIE MOTYT OBITh HCITOJIb30BaHbBI
IpyU BBEJCHUM HOBOTO MaTepHasa, a TakXe g ObICTporo o030pa MpeablIyIiero
TEOPETUYECKOTO MaTepHalia K TeKyIeMYy 3aHITHIO; CTAaHAAPTHBIC TaKEThl MPOTpaMM
(GeoGebra u ap.) mns BU3yasM3alvi U PEIICHUS 3ajad; S3bIKH MPOrPaMMHUPOBAHHSI
JUTSL pEIIEHUS TPAKTUIECKUX 3aJaHUH.

VY nenpHbI Bec 3aHATUM, MPOBOJUMBIX B UHTEPAKTUBHBIX (opmMax,
onpeensaeTcs TJIaBHOM 1eNblo (MUCCHE) MporpaMMbl, 0OCOOCHHOCTbIO KOHTHHT€HTa
00yyJaromuxcs 1 CoJIepKaHUEeM KOHKPETHBIX AUCIUIUINH, U B 1I€JIOM B Y4€OHOM
MPOLECCE OHU JOJIKHBI COCTaBIATh HE MeHee 30% ayIUTOPHBIX 3aHATHM.



Oco0eHHOCTH POBEACHUS 3aHATHH 1A rpaxaan ¢ OB3 u

HHBAJHMJAHOCTHIO
[Ipu oOydeHMM MLl C OrPaHUYEHHBIMU BO3MOXHOCTAMH 370POBbI H
WHBAJIUJHOCTBIO  HUCHOJB3YKOTCS  TOAXOABI,  CIOCOOCTBYIOIIME  CO3JAaHUIO

0e30apbepHOl  00pa30BaTENbHOM  CpeAbl: TexHoJOoruu auddepeHunanuu U
MHIUBUIYAU3alMU 00y4eHUs, TPUMEHEHUE COOTBETCTBYIOIIMX METOJUK MO padoTe
C MHBAJIMIAMH, UCTIOIB30BAHUE CPEACTB AUCTAHIIMOHHOTO OOIIEHUSI.

JInsi CTyAEHTOB C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBbSi U MHBAIUIOB
pEeyCMOTPEHBI clieaytomre GopMbl OpraHU3aluy yueOHOro mpouecca U KOHTPOJIs
3HAHUM:

-0/ C1AOOBUOAUUX

obecrnieunBaeTCsa UHANBUIYyAILHOE paBHOMEpHOE ocBerieHne He MeHee 300 Jokc;
JUISL BBITIOJTHEHUSI KOHTPOJIBHBIX 3alaHUi TpU HEOOXOJUMOCTH MpPenoCTaBiseTCs
yBEJIMUYMBAIOIIEE YCTPOUCTBO;

3aIaHUsl I BBITIOJIHGHMS, a TaKXe WHCTPYKIUS O TOPSAJIKE BBIMOTHEHUS
KOHTPOJIBHBIX 3aJjaHui 0)OPMIISIFOTCS YBEIUYCHHBIM HIpUPTOM (pasmep 16-20);

- 0151 27IYXUX U CAAOOCTBIUALYUX.

o0OecrieynBaeTcs HaJIWYME 3BYKOYCHIMBAIOIICH  ammapaTypbl  KOJUIEKTUBHOTO
MOJIb30BAHMS, npu HEO0OXOJIMMOCTH CTyJ€HTaM pe0CTaBIsAETCS
3BYKOYCHJIMBAIOIIIAS alapaTypa WHIUBUYATBHOTO MOJIH30BAHUS;

- O Y C MANCENbIMU HAPYUIEHUSAMU pedu, 2AyXux, Cladocaivluiauyux BCe
KOHTPOJIbHBIEC 3aJaHUs 10 JKEJIAHUIO CTYJEHTOB MOTYT MPOBOJUTHCS B MUCHMEHHOMN
dbopwme.

OcHoBHOM (GopMol opraHu3al y4eOHOTO Ipoliecca SBISETCS MHTErPUPOBAHHOE
oOyuenne cryaeHtoB ¢ OB3 u wuwHBanMaoB, T.e. BCE CTYACHTHl OOy4YaroTCsS B
CMENIaHHBIX TPyNIax, UMEIOT BO3MOXHOCTh MOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMH,
Jerye aJanTUPYIOTCS B COLIUMYME.

6. YuyeOHO-MeTOoaMYecKOe o0ecneyeHHe CaAMOCTOSITEJILHOWH PadoThl
CTYACHTOB. OHeHOquIe cpeacrBa AJd TEKYIIETro KOHTPOJIA YCHIEBA€eMOCTH,
HpOMC)KYTO‘-IHOﬁ aTTeCTalluim 110 U TOoraM OCBOCHMU A JUCHMUIIJINHBI

BaxxHyro poJib MpH OCBOCHHMHU JUCHUILIMHBI HMIPACT CaMOCTOSTENIbHAs paboTa CTYICHTOB.
CamocrosiTenbHas paboTa CriocoOCTBYET:

®  YIIYOJCHHIO U PACHIMPEHUIO 3HAHUM;

e  (opMHUPOBaHHUIO HHTEPECA K TO3HABATCIILHOM JIEATEIIBHOCTH;

®  OBJIAJICHHIO TPUEMAMH ITPOIECCa TIO3HAHUS;

®  DPa3BUTHIO MO3HABATEIBHBIX CIIOCOOHOCTEH.

K camocrosiTenbHO#M paboTe OTHOCSATCS:

® caMmocCTosTelbHAas pPa0dOTa HAa ayJUTOPHBIX 3aHATHAX (JIEKIUSAX,  MPAKTHYECKUX
3aHSTHSIX);

e  BHEayJUTOPHAas CaMOCTOSTENIbHAs paboTa.

B mnpormecce oOydeHHss TpeayCMOTPEHBI CIEIYIOIIME BHUABI CaMOCTOSTEIBHON pPabOThHI
oOyuJaroierocs:

e PaboTa ¢ KOHCIIEKTaMH JIEKIIMIL;



e [IpopaboTka TMPOWIEHHBIX JIEKIUOHHBIX MATEPHUAJIOB 10 KOHCIEKTY JICKIIUH,
y4eOHUKaM U MOCOOHSIM B COOTBETCTBUH C BOTIPOCAMH, IIPETIOKEHHBIMH MIPETIOIaBaATEIIEM;

e [IpopaboTka IOTMONHUTENBHBIX TEM, HE BOIICIIMX B JEKIHMH, HO OO0sI3aTEIBHBIX
COTJIACHO y4eOHOU MporpamMme MOy

e CamocrosTenbHoE pelieHre chopMyInpOBaHHbBIX 3a/1a4 10 OCHOBHBIM pa3jiejiaM Kypca;
[ToaroToBka K MpakTUYECKUM 3aHATHUSAM;
N3yuenne 00s3aTenbHOM U JONOTHUTEIBHON JTUTEPATYPHI;
[ToaroroBka K TeKyIeMy U IPOMEXYTOUYHOMY KOHTPOJIIO 3HAHU;
BrinosiHeHue KOHTPOJIBHBIX PadoT;

Bonpoch! 1 caMOCTOSTEILHOM Da6OTBI

I'pynna addunHBIX TpeoOpa3oBaHU.
AddrHHas SKBUBAJIEHTHOCTD (PUTYD.
['pynnoBo¥ moaxox K reOMETPHH.
Opnanrenckas nporpamma @ . Kneiina.

5. Ilpunoxenue mpeoOpa3oBaHUN MIOCKOCTH K PEIICHUIO 33/a4d Ha MocTtpoeHue (oOmas
JIOTHYECKasi CXeMa).

6. AdodunHBIE TPEoOpa30OBaHUS IPOCTPAHCTBA.

7. JIBMKeHUS MPOCTPAHCTBA U UX CBOWMCTBA, OMPEENAEMOCTh Napoil OpTOHOPMUPOBAHHBIX
penepos.

8. [IBmxenus 1-ro poaa v ABMKCHHS 2-TO POJIA.

9. Tlpumepsl ABMKEHUH MPOCTPAHCTBA: MApAJIICIBHBIA IEPEHOC, CUMMETPHS (OTpaKeHUE)
OTHOCHUTENIbHO TUIOCKOCTH, CKOJB3SIIas CHMMETPHs, TOBOPOT BOKPYT MpsSMOIl, BHHTOBOE
JIBUKEHHE, TOBOPOTHOE OTPaKEHUE.

10. Onucanue (knaccudukalus) BceX IBIKCHHUI MPOCTPAHCTBA.

11. TlonsiTHie N-MEPHOTO BEKTOPHOTO (JINHEWHOTO) ITPOCTPAHCTBA U €r0 CBOMCTBA.

12. Baswuc u pa3sMepHOCTh BEKTOPHOTO MPOCTPAHCTBA.

13. [loHsiTHE N-MEPHOTO €BKJIMJIOBA BEKTOPHOTO (JIMHEWHOT0) TMPOCTPAHCTBA U €ro
CBOWCTBA.

14. OpTtoHOpMUpPOBaHHBIN 0a31C €BKJIMI0BA BEKTOPHOI'O IIPOCTPAHCTBA.

15. Tlousatne 06 N-mepHoM adduHHOM TOYEUHOM ImpocTpaHctBe A" M n-MepHOM
eBKJIMJ0BOM TOYEYHOM TpoctpaHcTse E" .

16. Beruucienue pacctostHuii u yriios B E".

17. k-mepHbIe IUIOCKOCTH ¥ THIepIuiockocTu B E".

18. Addunnsie npeodpazoBanus npoctpanctsa A" u nBrmxkenus npocrpanctsa E".

19. HenpoTHUBOPEYNBOCTh CUCTEMBI aKCHOM reomeTpun JlobaueBckoro.

20. Mopenu Kanu-Kneiina, [lyankape, benptpamu.

21. JIpyrue akcuOMaTUKU €BKIUIOBON T€OMETPHUH.

22. Cucrema A.B.IloropenoBa mocTpoeHHs MIKOJIBHOTO Kypca T€OMETPUH.

23. Cucrema JI.C. AtaHacsiHa MOCTPOEHUS IIKOJIBHOTO Kypca F€OMETPHH.

24. Cuctema A.J[.AnexcanipoBa NOCTPOSHHSI HIKOJIBHOTO Kypca T€OMETPHUH.

25. M3mepeHue JUIMH OTPE3KOB B CUCTEME akcHoM Beiins.

26. V3MepeHue JUIMH OTPE3KOB B CUCTEME akcHoM [ miisbepTa.

27. IloHATHE MHOTOYTOJIBHUKA U €T0 TUIOLIa/IH.

28. Jlemma o utomiaau TpeyroyibHUKa. Jlemma o miomaa MHOTOYTOJIbHHKA.

29. Teopema CyIIeCTBOBAHHUS TUIOIIAAN MHOTOYTOJIbHUKA.

30. EnuHCTBEHHOCTH M3MEPEHHUS TJIOMIAAN TPSIMOYTOIHHUKA.

31. EAMHCTBEHHOCTh U3MEPEHUS IOl TPEYT OJIbHUKA.

32. Teopema 0 €AMHCTBEHHOCTH U3MEPEHUS IO I1 MHOTOYT OJIbHUKA.

33. Ilnomaas mpou3BOJILHOMN QUTYPHI.

PoNbE



34. PaBHOBENUKHUE U PABHOCOCTABIICHHBIE MHOTOYTOJIbHUKH.
35. IIpobnema m3mepenus oobema Ted.

BOHpOCI)I AJIA TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH

2 ceMecTp

1. CnoxxeHue BEKTOPOB M CBOMCTBA CJIOXKEHMs. BbluMTaHue BEKTOPOB. YMHOKEHHUE
BEKTOPA Ha YUCIIO (CKaJsip), CBOMCTBA 3TOM OIepaIuu.

2. KoopauHaTbl BEKTOpa Ha IUIOCKOCTH. TeopeMa 0 KOOpIuHaTaxX JIMHEHHOW KOMOMHALINU
BEKTOpOB. [Ipr3HaK KOIMHEAPHOCTH JIBYX BEKTOPOB B KOOpJIUHATAX.

3. CkamsipHoe  TpOW3BEICHHE JIBYX BEKTOPOB W  ero  cmoiictBa. [Ipu3Hak
MEePIEHUKYISIPHOCTH JIBYX BEKTOPOB B OPTOHOPMHUPOBAHHBIX (JIEKAPTOBBIX) KOOPIUHATAX.

4. HaxoxJIeHue KoOOpAWHAT BEKTOpa MO KOOpAMHATaM €ro Hadyajla U KOHIIA.

5. JlexaptoBa (OpTOHOpMHUpOBaHHAasi) cucTeMa KoopauHat. [IpeoOpa3oBaHue JAEKapTOBOM
CUCTEMbI KOOPAMHAT Ha MJIOCKOCTH.

6. Jluauu mepBOTO M BTOPOTO MOPSIKOB HA TUNIOCKOCTH U MX KJIACCH(PUKAITHS.

7. DnnuIc: onpenereHne; BbIBOJ KAHOHUYECKOTO YPaBHEHUS; CBOIICTBA.

8. T'mmepOona: onpezeneHne; BHIBOJ KAHOHHYECKOTO YPaBHEHHUST; CBOMCTBA.

9. Tlapabomna: ompeneneHne; BHIBOI KAHOHHYECKOTO YPaBHEHUS; CBOMCTBA.

10. KoopnuHatel BEKTOpa B TPOCTPAaHCTBE. BEKTOpHOE MpOM3BENCHHE ABYX BEKTOPOB:
omnpeneneHue u cBoicrtBa. CMemaHHOE NMPOM3BEIEHUE TPEX BEKTOPOB: ONPENEICHUE U CBOMCTBA.
Brruncnenue o6b€ma TeTpaspa B J1€KapTOBbIX KOOpIMHATAX.

11. TTapamerpuueckne ypaBHEHHS IUIOCKOCTH. YpaBHEHHE TUIOCKOCTH, MPOXOJAIIEH uepes
JAHHYI0 TOYKY IapaJUIeJIbHO JBYM HEKOJUIMHEApPHBIM BEKTOpaM. YpPaBHEHHE ILIOCKOCTH,
MpoxoasuIeil uepes3 Tpu AaHHble Touku. OO0IIee ypaBHEHHE TUIOCKOCTH.

12. Vron wmexay AByMsS IIOCKOCTSMH B JEKapTOBOW CHCTEME KOOPAWHAT. YCIOBHE
MEPIEHIUKYIISIPHOCTU JBYX IIJIOCKOCTEN B AEKAPTOBOM CUCTEME KOOPAUHAT.

13. Tlapamerpuueckne ypaBHEHHS MPSAMOW B mpocTpaHcTBe. OOIMe ypaBHEHHUS MPSIMOU B
npocTpancTBe. KaHoHMYEeCKue ypaBHEHHS MIPSIMOIA.

14. B3aumHOe€ pacnosioxeHHe IByX NpSIMbIX B IPOCTPAHCTBE.

15. HunuHapuyeckue U KOHUYECKHe IOBEPXHOCTH.

16. Dmmrncoun. OMHOMONOCTHBIA W ABYIOJOCTHBIA THIEPOOTIOUIBI. DITMITHYCCKUN
napabosona. ['unepooaraeckuii mapadboon.

S cemectp

1. 3ajgaun Ha mocTpoeHUEe LMPKYNeM M JuHelKoid. OcHoBHblE MeToAbl peuieHus. OOmas
cxXema pelleHMs 3ajayd Ha noctpoenue. CylHOCTh anredpanyeckoro MeTona M oOpasubl 3ajad,
pemaeMbix uM. IlocTpoenue npaBuIbHBIX MHOTOYTOJIBHUKOB.

2. TlapamienbHbli MepeHOC, oceBasi CUMMETpPHUs, MOBOPOT BOKPYI TOYKH, IEHTpajbHas
CUMMETPHS, CKOJIB3SI1Aasi CHMMETPHSL: OIIPENIETICHHUS] U OCHOBHBIE CBOMCTBA, aHAIMTUYECKAs 3aIKCh.

3. JIBuxeHus (mepeMerieHus) MIOCKOCTH U UX CBOMCTBA. J[BmkeHus 1-ro poja u IBHXKEHUS
2-ro poaa. AHanuTHYecKoe BhlpakeHue JBIkeHus. Teopema Illans o kinaccupukanuu IBUKEHUN
1-ro u 2-ro poma. I'pynna Bcex ABMXKEHHMM IUIOCKOCTH M €€ MOArPYIIBL. ['pynmbl cUMMeETpHid
reoOMEeTpUYECcKuX (QuUryp.

4. TlpeoOpa3oBanust MOJOOUS U FOMOTETHUS: ONpENENeHUsl U OCHOBHbIe cBoicTBa. ITogoOue
¢uryp. I'pynna npeobpazoBanuii nogoous. [Ipumenenue npeodpazoBaHmii Mo 100U U TOMOTETUH K
pELIEHUIO 3a/a4.

5. Addunnble mpeoOpazoBaHMs IMIOCKOCTH M HMX CBOWCTBA. AHAJUTHUYECKOE BBIPAXKECHHE
appuHHBIX mnpeoOpasoBaHuii MOckocTH. ['pynna adduHHBIX npeobpasoBanuil. AdduHHas
SKBUBAJIEHTHOCTH (uryp. ['pynnoBoii moaxos k reomeTpun. DpiaHrenckas nporpamma @.Kneitna.



[Tpunoxenne mpeoOpa3oBaHUil MIOCKOCTH K PELICHUIO 3a]ad Ha MOCTpoeHue (00mas Jorudeckas
cxema).

6. [NapannenbHoe MPOEKTUPOBAHME M €ro CBOWcTBa. LleHTpanabHOE MPOEKTUPOBAHUE U €ro
cBoiictBa. M300paskeHHe TpeyrojbHHKA, NapawiesorpaMma, pomoba, KBajapara, Tpaneuud |
IIPAaBUJIBHOTO LIECTUYIOJIBHUKA IIPU IapajuIesIbHOM INpoektupoBanuu. Teopema Ilonbke-IlIBapna
00 M300paXeHUH MPOCTPAHCTBEHHOTO YETHIPEXYrojbHUKA (TeTpasapa) NpU MapajuieIbHOM
MPOEKTUPOBaHUU. [300pakeHHe OCHOBHBIX MPOCTPAHCTBEHHBIX (UTYp: MPU3MBIL, HPAMHIBI,
LHWIMHJIpa, KOHYca, 11apa.

7. Ionuble u HemonHbIe M300pakeHus. [lo3MIMOHHBIE 3324 HA TIOJHBIX M300paKEHUSX.
[locTpoeHune MIOCKMX CEYEHHUH MpHU3M, MUpPaMUJ, LUWIMHIPOB U KOHYCOB METOJaMHU CIEJIOB U
BHYTPEHHETO IIPOEKTUPOBAHUS.

8. Merpuueckasi ONpPEICTCHHOCTh W300paKEHUsI IUIOCKUX M MPOCTPAHCTBEHHBIX (UTYD.
Metpuyeckue 3ajauyd U METOJbl MX PELICHHs: MEeToJ Y4é€Tra NPOEKUIMOHHBIX U METPHUYECKHUX
CBOMCTB OpUTrMHAJIAa U METOJ 3(PPEKTUBHOTO UCIIOJIL30BAHNS OpPUTHHATIA.

9. IloHsiTHE MHOTOTPAaHHKKA U BBIITYKJIOTO MHOTOTpaHHHUKA. Teopema Ditepa Uit BBITYKITBIX
MHOTOTpaHHUKOB. [IpaBuiIbHbIE MHOTOIPAHHUKH: CYHIECTBOBAHHE TOYHO IISITH TUIIOB MPaBUIIbHBIX
MHOTOTPaHHUKOB. ['pyNibl CHUMMETpUN MPABMIIBHBIX MHOTOTPAHHHUKOB.

10. IouaTHE 006 aKCMOMATHYECKOM METOJE: MEePBOHAYAIBHBIC TIOHSATHS, aKCHOMBI, TEOPEMBI.
WnTepnperanus cucreMbl akcuoMm. M3omopdusm crpykTyp. HempoTuBopeuumBOCTh, MOJIHOTA,
KaTerOpUYHOCTh U HE3aBUCUMOCTh CUCTEMBI aKCHOM.

11. Teomerpus no EBxmmma. «Hawama» EBxmmma. Kputumka cuctemsr EBxmmma. [lsaTerid
noctynar EBkiuza, uctopus ero 10Ka3aTeabcTBa, U €ro SKBUBAJICHTHI.

12. MNoaxon [d.I'mnpbepra kK 00OOCHOBaHMIO EBKIUAOBONM TI'€OMETpPHUM: IMepBOHAYaIbHbIE
MOHATHS U CUCTEMA aKCHOM.

13. AOGcomroTHass reomerpus: e€ mpocteimme Teopembl. Teopembl Cakkepu-Jlesxkanmpa.
OKBHUBAJIEHTHOCTh AaKCHOMBI NApaJIENIBbHOCTH M NATOro mnocrynara EBkianaa. DKBUBaJIEHTHOCTH
AKCHOMBI NapaJyienbHOCTH EBKIMAA M yTBEPKAECHHUS O TOM, YTO CyMMa MEpP BHYTPEHHHUX YIJIOB
000TO TPEYroJibHUKA paBHa 2d.

14. HenpoTHBOPEYMBOCTh CHUCTEMBI akcuoM [uiapOepra. KareropuyHOCTh €BKIMIOBOU
reoMeTpHH, IOCTPOEHHOM Ha 0a3e cucteMbl akcuoM ['mib0epra. HezaBUCMMOCTh CHCTEMBI aKCHOM
I'upbepTa eBKIIMI0BOM T€OMETPHH.

15. TMoxxon I'.Beiins kK 060CHOBaHHUIO €BKIIMI0BOM reoMeTpuu. BekTopHoe mpocTpancTeo V3
u ero cpoiicTea. EBkIMm0Bo BekTOpHOE mpocTpaHcTBo V2 u ero cpoiicTsa. EBKIMIOBO TouyeuHOE
npoctpancTBo E® u ero cpoiicTBa (cucrema akcuoM Beitns). OnpeneneHus reoMeTpUYECKHX
¢buryp u npocrenme TeOpPeMsl.

16. HemnpoTuBopeunBOCTh cHUCTEMBI akcuoM Beinga. KareropudHocTs eBKIMIOBOM
reoMeTpHH, MOCTPOCHHOH Ha 6a3e cucTeMbl akcuoM Beiins.

17. Jlorndeckasi SKBUBAJICHTHOCTh CUCTEM akcuoM Beiins u ['unpoepra.

18. H.U.JloGayeBckuii M BCEMHUPHO-UCTOPUYECKOE 3HAUEHHUE €ro OTKPHITUS. AKCHOMa
napajuiensHocTd JIo0aueBCKOro v MOHSATHE O €T0 TEOMETPHH.

19. HempoTuBopeunBOCTh cuUCTeMbl akcuoM reomerpuu JloGaueBckoro. Moaenu Konu-
Kneina, Ilyankape, benprpamu.

BOHpOCbI AJIA leOMe)KyTO‘IHOﬁ aTTeCTallui MO U TOraM OCBOCHHUA NTUCHHUIIJINHDBI

2 ceMecTp

1. TlomsTue BekTOopa U CcomyTCcTBywmue TMOHATUA. Omepaluy HaJa BEKTOpaMU B
MPOCTPAHCTBE U UX CBOMCTBA.

2. ApdunHas cucTtemMa KOOpAWMHAT HA IUIOCKOCTH. PaccTrosHMe MeXay IBYMS TOUYKAMH.
[enenune orpeska B gjaHHOM oTHO1IEHUU. [losgpHas cucteMa KOOpAMHAT Ha IUIOCKOCTH U €€ CBSI3b C
JIEKApTOBOM CUCTEMOU KOOpPIUHAT.



3.1lpsimasi Ha TUIOCKOCTH M B TPOCTPAHCTBE, CIOCOOBI 3aJaHus W BUIBl ypaBHEHUH.
B3anMHOe pacnoioKeHue ABYX NPSMBIX.

4. JIvHUY Ha TUIOCKOCTH U UX KIIACCU(UKAIIUA.

5. OpuenTanusa mnpoctpanctBa. [lepexos OoT OPTOHOPMHUPOBAHHOW CHUCTEMBI KOOPIAMHAT K
OPTOHOPMHPOBAHHOM.

6.IlnockocTn Kak anreOpamyecKkue TMOBEPXHOCTH TiepBoro mopsiaka. CrocoObl 3agaHus
IJIOCKOCTH, BUJIbl YpaBHEHUH. B3anumMHOE pacrosiokeHue IByX IJI0CKOCTEH, IMJIOCKOCTU U MPSMOU B
MpOCTpaHCTBE. PaccTostHUE OT TOUKHU JO IIOCKOCTH.

7. YT0JI MEXKIy ABYMS TUIOCKOCTSIMU B JIEKAPTOBOM CHCTEME KOOPIMHAT.

8.IloBepxHocT BTOpOrOo mopsiaka. LlunmHapuueckne moBepxHOCTH. KoHHMUeckue
noBepxHocTh. [loBepXHOCTH BpanieHus..

5 cemectp

9. ®opmynupoBKa 3a/1a4M Ha MOCTPOCHHE, cxema e€ pemeHus. CucreMa akCHOM ITOCTPOCHHS
C IOMOIIBIO UPKYIIA U JINHENKH. HpOCTeI\/'IHII/Ie MMOCTPOCHUA HA IJIOCKOCTH C IOMOIIIBIO HHUPKYJIA U
JIMHEWKHU. MeTo bl penieHus 3a/1a4 Ha IOCTPOECHHUE.

10. TlousTre mpeoOpa3oBaHUsS MHOMKECTBA, KOMIIO3UIMS IMpeoOpa3oBaHWii W OOpalicHue
npeobpaszoBanus. [lonsTre rpynmnel mpeoOpa3oBanuii, e€ cBoiicTBa. ['pymnmna Bcex mpeoOpa3oBaHUi
mockocT. Knaccudukamnus mpeoOpa3oBaHnid €BKJIMI0OBOH TIIOCKOCTH.

11. TlocraHoBka 3amauum Ha wu300pakeHue. MeToapl pelnieHus 3a7ad Ha H300paKeHHE.
Teopema I[Tonwke-11IBapma 06 n300pakeHUU MPOCTPAHCTBEHHOTO YETHIPEXYTOJbHUKA (TETpadapa)
NPy TapaJIeIbHOM TMPOEKTUpOBaHWU. M300pakeHre OCHOBHBIX IPOCTPAHCTBEHHBIX (UTYD:
MIPU3MBI, TUPaMUIB], HUINHAPa, KOHYyCa, 11apa.

12. MeTpudeckue 3aa4i ¥ METOJIbI KX PEIICHHUS.

13. TlonaTne MHOTOTpaHHHWKA ¥ BBINYKJIOTO MHOTOTpAaHHHMKA. Teopema OJunepa mis
BBINTYKJIBIX MHOTOTPAaHHUKOB. [IpaBuibHbIE MHOTOIPAHHUKH (IISITh TUIATOHOBBIX TE).

14. AkcumomMaTH4eCKui MeTo ] IoCTpoeHus TeoMeTpuu. Cuctemsl akcuoM [ ninsoepra u Beiins
€BKJIUJ0BOM TNIOCKOCTH U UX HETIPOTUBOPEUYUBOCTD.

15. H.M. JloGaueBckuii W BCEMUPHO-HCTOPUUYECKOE 3HAUCHHUE €r0 OTKPBITHI. AKCHOMA
napajuiensHoct JlobaueBckoro, mousTHe O TreomeTpun JloGaueBCkOoro M OCHOBHBIE (DaKThI
reomeTrpun JloGaueBckoro.

ITPUMEPHBIE BAPUAHTBI KOHTPOJIBHBIX PABOT

Kontpoabnast padora Ne 1

BekTtopHas anrebpa n aHanutnyeckasi reoMeTpusi Ha NIOCKOCTU U B
NpoCTpaHCcTBe

1. Beruucnuth AnuHy avaronanu napamenorpamma ABCD,rie ﬁ& = 8 + 3a , E = 36 -
~ "~ - L !
(, €cau M3BECTHO, UYTO | p |: 2, | q |: 3, (p"q)-= 3 K 3apmaue cnenarb ueprex

ImapajijiejorpaMmma.

2. Haiitu Bektop a( X, Y ), €CliM U3BECTHO, YTO €r0 JUIMHA PaBHA 2 M YTO OH C BEKTOPOM

b (3, 4 ) cocraBnser yron ¢ =60° . K 3amaue crnenath yeprex.

3. Han tpeyronbauk ABC ¢ BepmmHamu 4 (1, 2), B(3,-2), u C ( -2, -1 ). Hariucatp
ypaBHEHHE MPSIMOM, Ha KOTOPO JISKUT MEMaHa dTOT0 TPEYTrOJIbHUKA, IPOBEJICHHAS U3 BEPIIUHBI
C.



4. B mapamtenorpamme ABCD nanbl ypaBueHust npsimbix (BC) : 2x—y—2=0, (BA):5x—
6y — 16 =0 uTouka M (5, 15) cepenuna croponsl CD. HaiiTu ypaBHEHHUs MPSAMBIX, HA KOTOPBIX
JeXaT JB€ APYrue CTOPOHBI Napajljiesiorpamma.

5. IIpoBeputs, uro Touku A(-1, 2), B(2,3), C(4,1) u D (5, -4) cnyxar BepiinHaMu
Tparely U HAWTH JJIMHBI €€ BBICOT.

6. Touka A (-5, 3) sBuseTCS BEPUIMHOW KBajpara, TUaroHallb KOTOPOTO JIGKHUT HAa MPSIMON
I: 4x—y+2=0. CocraBuTh YpaBHCHUS MPSIMbIX, HA KOTOPBIX JIS)KAT CTOPOHBI 3TOTO KBapara.

7. CocTaBUTh YpaBHEHHME OKPYKHOCTH, €CJIM U3BECTHO, YTO OHA IPOXOAMUT Yepe3 TOUYKU
A(-1,1) u B (2, -2), a €€ uentp iexuT Ha ipsimoid |- x—y—4=0.

8. Hauer Touku A (1,1) u B(3,2). CocTtaBuTh ypaBHEHHE MHOXKECTBA TOUYEK, U3 KOTOPHIX
OTpe30K AB BHUJEH MO MPSMBIM YTIIOM.

9. Dmmunc npoxomut uepe3 touku M (6,-3) u N (-4, 2.6 ). CocTaBUTh KAaHOHHYECKOE

ypaBHEHHUE AIIIUIICA U HAIMCATh YPAaBHEHUSI €T0 TUPEKTPUC.
10. CocTaBuTh KaHOHWYECKOE YpaBHEHHUE TUIIEPOOITBI, eciii AaHbl Touka M (4,3 ) rumepOoITbt

47
t
11. MoctoBas apka umeeT hopmy mapadosibl. OnpenenuTs mapaMeTp 3Toi mapabosisl, 3Has,
YTO MPOJIET ApKH paBeH 24 M, a BbICOTa 6 M.
12. CocTaBUTh ypaBHEHHUS MPSIMBIX, HA KOTOPBIX JIE)KAT CTOPOHBI TPEYTOJLHUKA, BITHCAHHOTO

U YpaBHEHUA €€ IUPEKTpUC x = =+

B mapaboiy: y:Yy® =6X, 3Has, YTO OJHA M3 €ro BEPIIMH COBMAJAET C BEPIIMHON Mapabobl, a

TOYKa MEePECEYCHHUST BBICOT COBIAIAECT C (POKYCOM MapadoJIbI.
2 2

y

13. an smunic . ) +=——=1. CocraBuTh ypaBHEHHE €€ XOPbl, KOTOpas MPOXOANT Yepe3

9
3 33

touky H ( E,T) U JIETTUTCS TOUKOW A MomojaM.
14. Jlana mapa6ona y:y> = 20x. COCTaBHTh ypaBHEHHE €& XOPIBI, KOTOPask IPOXOIHT Uepes

3
touky H ( ZE, 4) u nenutcs TOUYKoM A Torosam.

15. [IpuBectu oOuiee ypaBHEHUE JTUHUKM BTOPOTO MOpsika K KaHoHHMYeckomy Buay. K 3amaue
clenaTb 4YepTrexk, M300pa3uB Ha HEM KPUBYIO ¥ M KOOPAMHATHBIE CUCTEMbI, BBOJAUMBIE MO XOAY

pe]_HeHI/IH:
a) y:5y°+12xy—12x—-22y-19=0;
0) y:5x*+6xy+5y*-16x—16y—16=0.;
B) y:6xy—8y®+12x-26y-11=0.

1. Bexrops! @,b,CT, oGpasyromue NpaByro TPOHKY, B3aMMHO MEpIEHIUKY/ISPHBL 3HAS, UTO
|§| = 4,‘6‘ =2, |E| =3, BblumciuTh ab e .
2. IlpoBeputb, 4YTO  BEKTOPHI 5(4,—1,1), 6(1,8,—5), E(—l,l,l) oOpa3zyroT 06a3uc B

IIPOCTPAHCTBE.
3. B mpocTpaHCTBE OTHOCHTEIBHO JEKAPTOBOW CHCTEMBI KOOPAMHAT JaHbl KOOPAMHATHI

YETBIPEX TOYEK: A(0;3;3), B (— 3;5;1), C (6;7;3); D(3;—2;—1). Haiitu 06nem TeTpasapa ABCD.

4. CoCTaBUTh ypaBHEHHE IUIOCKOCTH, MapaliebHON IUIOCKOCTH X—2Y+2z+5=0 u
ynanennoi or Toukn M (3;4;—-2) ma paccrostane d =5.

5. Ha ocu Oy HaiiTH TOYKY, OTCTOSILIYIO OT IUIOCKOCTH X+2Y—2Z—2=0 Ha paccTosHHH
d=4.




6. CocraBuTh ypaBHGHHE TpsAMOHM, mpoxomsmed dyepes Touky A(-2;3;4) wu

IICPICHAUKYIIA HOU IIPSIMBIM X;Z—y——i_l_i n 5_y+2_2_—1
P P P 1 -1 2 2 1 3
. X—2 y+2 z .
7. B ypaBHeHUM npsimMoit 1 =—= g HauTH napameTp N, Ipy KOTOPOM 3Ta mIpsmas
n
y-4 z+1

IepeceKaeTcs ¢ NpsIMOl — = —— = —— . HalTu KoOpAMHAaThI TOUYKU UX IEPECEUCHUS.

X

3 2
8. OTHOCHUTEIIHLHO [[eKapTOBOﬁ CUCTCMbI KOOpAHWHAT JaHbl KOOPAWMHATBI YCTBIPEX TOUYCK:

A(2;3,-2), B(~15,1),C(8;7;3);D(5;-2;~1).  Cocrasuts  ypaBmemus miockocTell: 7,

npoxojsieil udepes touku A,B,D; 7x,, mpoxomamen dvepes touku A C,D. Haiitu: otpeskn,

OTCCKAC€MBIC ITIJIOCKOCTBIO 72'1 Ha 0CAX KOOpAWHAT, KOCUHYC yrjia MCXKAYy IJIIOCKOCTAMU 7Z'1 u 72'2;

KaHOHUYECKOE ypaBHEHHE TPSAMON /,, MPOXOJsiiel yepes Touky A mapawiensno Bekropy BC;
KaHOHMYECKOE ypaBHEHHE NpsimMoit /o, Mpoxojsmiedl yepe3 Hauaio KoopauHar O W TOUKY A;

KOCHHYC yrjia MeXXAy NpsSIMbIMHU ¢, U (,.

9. Tlapaboma Yy?=2px Bpamaercs BOkpyr ocu OX. HaiimuTe ypaBHEHHE MOBEPXHOCTH €€
BpaIeHusl.
10. UccnemyiiTe METOJIOM CEUECHUH MTOBEPXHOCTD:

X (y-2' (24D

a) ;
36 16 25

2 2 2

5) (x+4)° (y-3) AN
4 9 49
2 2 2

5) (x=9)" (y+3)" 2= _,
4 100 25

KontpoJsbHasi padora Ne 2 .

MocTpoeHns Ha nnockocTu. MNpeobpasoBaHns NNOCKOCTU. OBUKEHUS.
MeToabl 300paXkeHWi NPOCTPaHCTBEHHbIX OUryp Ha NIMOCKOCTU

1. Jlansl Touka A Ha mpsmoii | u Touka A, He nexamas Ha npsmoit |. Ha npsmoii | maiitu
Touky M Tak, utoObl cyMmma AM + MB Gbita Ob1 paBHa qaHHOMY OTpe3Ky PQ.

2. Jan tpeyromsuuk ABC. Iloctpouts otpe3ok DE, napamnenshsiii npsimoit AC Tak, 94To0bI
touku D u E nexanu Ha ctoponax AB u BC cootBerctBenno u DE = AD + EC.

3. Tloctpoiite Touky M, U3 KOTOPOU JaHHBINA OTPE30K AB BUAEH MO yriiOM 450, YAQICHHYIO
OT JAaHHOU OKPY)KHOCTH (® Ha JJIMHY JAaHHOTO OTpe3ka a .

4. TIoCTpOHMTh KBAJAPAT IO CyMME €r0 CTOPOHBI M AuaroHanu a+d .

5. IlocTpouTth KacaTenbHYIO K JaHHOW OKPY)KHOCTH @ , POXOJIAIIYIO Yepe3 JaHHYIO TOUKY
A.

6. C MMOMOIIBIO IUPKYIIA U JINHEUKHU HOCTpOﬁTC TPCYT'OJIbHUK IO TPEM €TO 3JICMCHTAM!
1) a b,c; 2)a,b,C;, 3)a,b,A; 4)a A B; 5) a, B, C;

6) a, ha, hp; 7) a, hp, he;  8) ha, hp, he;  9) @, ma, mp;  10) &, mp, mc;
11) ma, My, Me;  12) @, b, me; 13) @, b, ma;  14) a, la, Ig;
15) a, |B, |(:; 16) a, b, |A; 17) a, b, |c; 18) |A, |B, Ic.

7. Jlanwl oTpe3ku a, b, ¢, d, e, f. TlocTpoiite oTpe3ku (anredpanyecKuii METo):



(a2 +b)ed abc d?—c’
X, =~ I X, =+cd ———, X, =+a’-b> ——.
" efab ’ df \/df ’ e’ + f?

8. Jlanbl okpyXHOCTHh W mpsimast. [locTpOUTh OTPe30K paBHBIA M MapaUICIbHBIA JAHHOMY
OTPE3KY, OJIMH KOHEL KOTOPOTO MPUHAJICKUT JAHHON OKPYKHOCTH, a APYrord — JAHHOU MPSAMOI.
(Merox napaienbHOro nepeHoca).

9. Han yron ABC u Touka P BHyTpm Hero. [IpoBectm uepe3 Touky P mpsmyro, oTpe3ok
KOTOpOH 3aKiIroueHHbIi Mexay cropoHamu yrina ABC, nemutcs B Touke P momosam. (Metox
LEHTPAJIBLHON CUMMETPHUN).

10. TloctpoiiTe paBHOCTOPOHHUI TPEYrOJIBHHK, BEPIIUHBI KOTOPOTO JISKATH ObI Ha Tpex
JAHHBIX MapaJlIeNIbHbIX IpsIMbIX. (MeTo moBOpoTa).

11. Tloctpoiite yersipexyroasauk ABCD 1o detsipem croponam @, b, ¢, d, eciu u3BectHo,
qt0 ero auaronans AC gemut yron A momosiam. (MeTos oceBoit CHMMETPHH).

12. B npannsiii Tpeyroapauk ABC BrnmmmTe KBajpaT, B€ BEPIIMHBI KOTOPOTO JIeXKAT Ha
cropone AC TpeyronpHuKa, a aBe apyrue — Ha ctopoHax AB u BC coorBerctBenHo. (Meton
moao0us (rOMOTETHN)).

1. Jlano m300pa)keHue MPaBUIBLHOIO TPEYroJbHHUKA B MapayjiesnbHOM npoekiuu. [loctpouts
M300paKeHUsT TEPHEHANKYJISAPOB, OMYIICHHBIX W3 TOYKH, JEXKaled Ha OJHOW W3 CTOPOH
TPECYrojJbHUKA, HA MEIUAHbI TPCYTOJIbHHUKA.

2. JlaHo wm3o0pakeHHWE B TapaUICIBLHOW MPOEKIIUU MPSIMOYrOJILHOTO TPEYroJIbHUKA, Y
KOTOPOTO OJIMH M3 KaTeTOB B JBa pa3a Oosbire aApyroro. [loctpouts m3o0paxkeHue OMCCEKTPUCH
€ro IpsIMOro yria.

3. Jlano m3o0OpakeHHEe OKPY)KHOCTH B TMapajuiedbHOM mpoekiuu. [locTpouth n300pakeHme
KBaJIpaTa, BIIMCAHHOTO B OKPY>KHOCTb, €CJIH OJJHA U3 €T0 BEPILIHH 33/1aHa.

4. Jlano m3o0pakeHue okpykHocTu. [locTpoiite n3oOpaxeHne npaBUiILHOTO N-yroiabHUKa (N
=3,4, 5, 6), BMUCAHHOTO B 3Ty OKPY>KHOCTb.

5. Jlano m3o06paxenue okpyxHoctu. [TocTpoiiTe n3o0pakeHne MpaBUiILHOTO N-yroJibHUKA (N
=3,4,5, 6), OIUCAaHHOTO OKOJIO ATOM OKPY>KHOCTH.

6. Jano wuzoOpaxkenue ¢urypsl @ (mpusma, mupamuga, MWIMHAP, KOHYC). 3amaiiTe Ha
yeprexke Touku P, Q, R. Iloctpoiite ceuenune durypsr @ maockocteio PQR. Pemmte 3amauy
METOJIOM CIICZIOB M METOJIOM BHYTPEHHETO MPOCKTUPOBAHHUS.

7. JaHo u3oOpaxeHHe MNPaBUIBHONW TpPEYroJbHONW MHpPaMU[bI, BBICOTA KOTOpPOHM paBHA
cTtopone ocHoBaHus. [locTpoiiTe ceueHne MUPaMUIbl TUIOCKOCTBIO, TPOXOJAIICH Yepe3 CepefuHy
BBICOTHI MMAPAJJIEIBHO BHICOTAM OOKOBBIX TpaHei, MPOBEACHHBIX U3 OHOM BEPIIMHBI OCHOBAHUSI.

8. Hano uzobpaxenue kyoda. [locTpoiiTe n3o0OpakeHue neprneHAuKyIsIpa, MPOBEACHHOTO U3
€ro BEPIIUHBI K TUAarOHAIH.

9. Mlano uzobpaxenue Kyba. [locTpoiite ceueHne Kyda MmI0CKOCThIO, MPOXOASIICH uepes3 ero
BEPIIMHY MEPIEHAUKYISIPHO AUATOHAIH.

/. laHHbIe ISl y4eTa ycneBaeMoCcTH cTy1eHToB B BAPC

Tabmuma 1. Tabauia MaKCHMAaJIBHBIX OAJTOB 10 BHJIaM yYeOHOM JMeATCITbHOCTH.

1 2 3 4 5 6 7 8 9

Cemecr | Jlex | Jlabopar | Ilpaktu | Camocrost | ABromatu3 | pyrue | IIpomex
p LHAA | OpHBIE | YECKHE TeIbHAas1 | HUPOBAHHOE BH/JIBI yTO4YHast

Hroro




3aHATUS | 3aHATUSA | paboTa TECTUPOBaH | y4yeOHOU | aTTecra
ue JesITeIbH st
oCcTH

1 5 0 5 5 0 0 0 15

2 5 0 10 10 0 20 40 85
Hroro | 10 0 15 15 0 20 40 100

4 5 0 5 5 0 0 0 15

5 5 0 10 10 0 20 40 85
Hroro | 10 0 15 15 0 20 40 100

IIporpaMmma oueHMBAHUS Y4eOHOM AeSITEJIbHOCTH CTYICHTA

1 cemectp

JIexknuu
Ilocewaemocmob, akmueHocms, yMeHue 8bl0eums 21A8HYH0 MblCab U Op. (om () 0o 5
bannos)
Kpurepun oreHku:
e wmeHee 25% — 0 6ayuIoB;
e 0T 25% 10 50% — 2 6annoB;
e 01 51% no 75% — 3 0ayIoB;
e 0T 76% 1o 100% — 5 Gaymtos.

[TpakTrdeckue 3aHATUS
Camocmosamenvnocme  npu  8bINOJHEHUU pabomvl, AKMUBHOCMb pabomvl 8
ayoumopuu, NPAsUIbLHOCMb 8bINOJIHEHUS 3A0AHUL, YPOBEHb NOO2OMOBKU K 3AHAMUSIM
um.o. (om 0 oo 5 6annos)
Kpurepuu onenku:

e MeHee 25% — 0 6ayuioB;

e ot 25% 1o 50% — 2 6ayioB;

e 01 51% no 75% — 3 6ayuIoB;

e ot 76% no0 100% -5 Gamnos.

JIaGopatopHbie 3aHATHS
He npedycmompenwi

CamocrodrenbHas padorta

Onpoc - ymenue 6vi0enums 21A6HYI0 MblCb, GlA0EHUe MEePMUHONO2UEH, 2PAMOMHO
paccysxcoams U 000CHO8bI8AMb CEOU 8b1800bL U Op. - om () 00 5 bannos

Kpurepuu ouenku:

MeHnee 25% — 0 6amios;

ot 25% 1o 50% — 2 6ayuIoB;

ot 51% 10 75% — 3 6annos;

ot 76% mo 100% — 5 Gamos.



ABTOMaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmompeno.

Hpyrue Buabl yueOHOM €SI TEIbHOCTH
He npedycmompeno.

[IpomexyTouHas arrectanus
He npedycmompeno.

Takum oOpa3oMm, MakCUMajabHO BO3MOXHAas CyMMa OaJJIOB 3a BCE BHJIBI
y4eOHOM JeATENBHOCTH CTyACHTa 3a 1 cemecTp mo auctuiuimHe «l eomeTpus»
cocrasisger 15 0aJuioB.

2 ceMecTp

JIexnuu

Tlocewaemocmob, akmueHocms, yMeHue 8bl0eums 21A8HYH0 MblCab U Op. (om () 0o 5
bannos)

Kputepun oreHku:

Mmenee 25% — 0 0aiuioB;

ot 25% 10 50% — 2 6aIos;

oT 51% 10 75% — 3 6ayios;

otT 76% 1o 100% — 5 Gaios.

[TpakTrdeckue 3aHATUS
Camocmosamenvhocme npu  8bINOJHEHUU pabomvl, AKMUBHOCMb pabomvl 8
ayoumopuu, NPAsUIbHOCIb 8bINOJIHEHUS 3A0AHUL, YPOBEHb NOO2OMOBKU K 3AHAMUIM
u m.o. (om 0 oo 10 6annos)
Kpurepuu onenku:

e MeHee 25% — 0 6ayuioB;

e ot 25% 1o 50% — 3 6ayIoB;

e 01 51% mo 75% — 6 GayIoB;

e ot 76% n0 100% — 10 6amnos.

JlaGopatopHbie 3aHITHS
He npedycmompenvi

CamocrodrenbHas padorta
Kauecmeo u konuuecmeo GbINOIHEHHBIX OOMAWHUX padbOm, NPABUILHOCb
svinoanenus u m.o. (om 0 0o 10 b6annos)
Kpurepun ouenku:
e wmeHee 25% — 0 6aioB;
e 0T 25% 1o 50% — 3 Ganos;



e 0T 51% no 75% — 6 GaiIoB;
e o1 76% 10 100% - 10 OastoB.

ABTOMAaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmompeno.

Hpyrue Buabl yueOHOM €SI TeIbHOCTH
Konmponvuas paboma Ne 1 (om 0 oo 20 6annos)

[IpomeskyTounas arrectanusi — om () 0o 40 6annos

®opmMoii MPOMEKYTOUHOH aTTECTALMHU IO UTOraM OCBOSHUS JUCIMILTUHBI BO 2
ceMecTpe SIBISETCS 9IK3dMeH, KOTOPBIM TPOBOJUTCS B BHUIAE OTBETa Ha
9K3aMEHAIIMOHHbIN OMIJIET, COCTOSIIIUI U3 ABYX BOIPOCOB. 3aJal0TCS €Ille JIBa — TPH
JIOTIOJIHUTENIBHBIX BONPOCA M3 TMEPEYHsI BOMPOCOB IS TPOMEKYTOUHOM aTTECTAIIHH.
Ha npoxoskeHue aTrectaiu CTyIeHTy OTBOAUTCS 30 MUHYT.

IIpu nposederuu npomedcymouroi ammecmayuu

omeem Ha «omauuroy oyenusaemcs om 31 1o 40 b6annos;

omeem Ha «xopouioy oyeHusaemcs om 21 1o 30 b6annos;

omeem Ha «y0o8iemeopumebHoy oyenusaemcs om 11 1o 20 b6annos;
omeem Ha «Heyodosiemeopumenvhoy oyernusaemcs om 0 1o 10 bannos.

Takum oOpa3oM, MaKCHMajabHO BO3MOXHas CyMMa OaJsIOB 3a BCE BHJIbI
y4eOHOM JEATEIBHOCTH CTYACHTA 3a 2 CEMECTp IO JTUCHUIUIMHE «[ eomMeTpus»
cocrasiisgeT 85 0aJuIoB.

O6mas cymma 6amioB 3a 1 u 2 cemectpsl coctapisger 100 6amos.

Tadauna 2.2. Tabnuma nepecdera MOJYYEHHOH CTYACHTOM CYMMBI OajlioB IO
nuctuIuinHe «I'eoMeTpusi» B OLIEHKY (3K3aMEH):

85 — 100 GamioB «OTIIMYHOY

71 — 84 GamnoB «XOPOIIOY

55 — 70 6aiuioB «YIOBIIETBOPUTEIHHO»
MeHee 55 0aioB «HEYJIOBIICTBOPUTEIHLHOY

4 cemectp

Jlekunu
llocewaemocmob, akmueHocms, yMeHue 8bl0eIumy 2AA8HYI0 MblCIb U Op. (om 0 00 S
b6annos)
Kpurepun ouenku:
e wmeHee 25% — 0 6amios;
e 01 25% 10 50% — 2 6annoB;



e 0T 51% no 75% — 3 6ayIoB;
e o1 76% 10 100% — 5 Ganios.

JlaGopatopHbie 3aHITHUS
He npedycmompenwi

[IpakTnueckue 3aHATUA
Camocmosamenvnocme  npu  8bINOJHEHUU pabOmbvl, AKMUBHOCMb pabomvl 8
ayoumopuu, NPpasUIibHOCMb 8bINOJHEHUSL 3A0AHUL, YPOBEHb NOO2OMOBKU K 3AHAMUIM
um.o. (om 0 oo 5 6annos)
Kputepun oreHku:

e wMenee 25% — (0 6ayuIoB;

e 0T 25% 5o 50% — 2 6anoB,

e o1 51% no 75% — 3 6anos,

e o1 76% 10 100% — 5 Ganios.

CamocrosTenbpHas paboTa

Onpoc - ymenue 8b10e1Ums 21AGHYI0 MbICIb, GlA0eHUe MEePMUHON02UeH, 2PAMOMHO
paccyacoams u 000CHO8bI8AMb CE0U 8b1800bL U Op. (om () 00 5 6annos)

Kputepuu oneHkH:
Mmenee 25% — 0 6aiuioB;

ot 25% 1o 50% — 2 0aIoB;
oT 51% 10 75% — 3 6ayios;
otT 76% 1o 100% — 5 Gayuios.

ABTOMAaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmompeno.

Jpyrue Busbl yaeOHOU NESITEIBHOCTH
He npedycmompeno.

[IpomesxyTouHast aTTecTanus
He npeoycmompeno.

Takum o0pa3oM, MaKCHMajJbHO BO3MOXKHass CyMMa OajulOB 3a BCE BHJIBI
y4eOHOM JEATEeIbHOCTH CTyJeHTa 3a 4 ceMectp mo auciuiimHe «['eomerpus»
cocTtasisieT 15 0amios.

S cemecTp

Jlekuumn

llocewaemocms, akmusHocmo, yMeHue 8bloeaums 2AA6HYIH0 MbICIb U Op. (om () 0o 5
bannos)

Kpurepun ouenku:



MeHee 25% — 0 6amos;

oT 25% 10 50% — 2 6aios;
oT 51% 1o 75% — 3 GaiIos;
ot 76% 1o 100% — 5 Gamnos.

JlaGopatopHbie 3aHITHUS
He npedycmompenwi

[IpakTnueckue 3aHATUA
Camocmosamenvnocme  npu  8bINOJHEHUU pabomvl, AKMUBHOCMb pPAOOMbL 8
ayoumopuu, NPpasUibHOCMb 8bINOJHEHUS 3A0AHUL, YPOBEHb NOO2OMOBKU K 3AHAMUIM
um.o. (om 0 oo 10 6annos)
Kpurepun oreHku:
e wmenee 25% — 0 6ayuIoB;
e ot 25% 1o 50% — 3 6ayIoB;
oT 51% no 75% — 6 6ayIoB;
ot 76% no 100% — 10 Ganios.

CamocrosTenbpHas paboTa
Kauecmeo u konuuecmeo 6blNOJIHEHHVIX OOMAWHUX —pabom, NPasuilbHOCHb
gvinoanerus u m.o. (om (0 0o 10 6annos)
Kpurepun oneHku:
e MeHee 25% — 0 6ayuIoB;
e ot 25% 1o 50% — 3 0ayIoB;
e 01 51% no 75% — 6 GayIoB;
e 0T 76% 10 100% — 10 GayuioB.

ABTOMAaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmompeno.

Jpyrue Busibl yaeOHOU NESITENBbHOCTH
Koumponvuas paboma Ne 2 (om 0 0o 20 6annos)

[TpomesxyTounas arrectanus — om () 0o 40 6annos

dopmoit TPOMEKYTOUHON aTTECTAlIMHU M0 UTOTaM OCBOCHUS JUCHMIUIMHBI B O
CEMECTpPE SBIIETCA  9K3aMeH, KOTOPbIA TMPOBOJAWUTCS B BHJAE OTBETAa Ha
HK3aMEHAIMOHHBINA OMJIET, COCTOAMINNA M3 JBYX BOIMPOCOB. 3a/af0TCS €IIe JIBa — TPH
JOMOJTHUTENIBHBIX BOIPOCA U3 MEPEYHS BOIIPOCOB ISl MPOMEKYTOUYHOU aTTECTALUU.
Ha npoxoxnenne atrecranuu cTy1eHTy OTBOAUTCS 30 MUHYT.

1Ipu nposedenuu npomedxcymourol ammecmayuu

omeem Ha «omauyHoy oyerusaemcs om 31 no 40 b6annos;

omeem Ha «xopoutoy oyenusaemcs om 21 10 30 b6annos;

omeem Ha «y0osiemeopumebHoy oyernusaemces om 11 1o 20 6annos;



omeem Ha «HeyoosremeopumenbHoy oyenusaemces om 0 10 10 6annos.

Takum oOpa3oMm, MakCMMaJbHO BO3MOJXKHas CyMMma OajuloB 3a BCE BHJIBI
y4eOHOU JIeATeTbHOCTH CTYJeHTa 3a 5 cemectp mo mucnuiuimHe «['eomerpus»
cocTaBisieT 85 6aoB.

O6mas cymma 6arioB 3a 4 u 5 cemectpsl coctapisier 100 6amos.

Tadauuna 2.2. Tabnuia nepecyeTa MOIyYSHHOU CTYACHTOM CYMMBbI OQJIJIOB 11O
nucuuruinae «I'eomeTpusi» B OIIEHKY (9K3aMEH):

85 — 100 6amtoB COTJIMYHOY

71 — 84 6annoB «XOPOUIO»

55 — 70 6annoB «YIOBJIETBOPUTEIHLHOY
MeHee 55 6amioB «HEYIOBJIETBOPUTEIBLHO»




8. Yuebno-meroanyeckoe 1 nHGpOpPMaNHOHHOE ofeceuyeHHe UCHATLIHHbI

a) rumepamypa:

1. Aranacsu JL.C., Baseuies B.T. I'eometpust (B 2-x yacTsx). U. 2. [D1eKTpoH-
HBIM pecypc] / Artanacan JI.C., bassiieB B.T. - Mocksa : KuoPyc, 2017. - 424 c. -
ISBN  978-5-406-05977-7 : B. u. [Ilepelitu Kk BHemHeMy pecypcy
http://www.book.ru/book/927669 Kuwura naxoxurcst B 95C "BOOK.ru"

2. bexnemmes JI.B. Kypc aHanuTHdecKoil reoMeTpru U JTMHEHHON anTe6pbl
[Snextponnbiit pecype] : yueGmuk / J.B. Beknemumes. - 18- m3n., mepepab. -
Cankr-ITetepOypr : Jlans, 2021. - 448 c. - URL: https:/e.lanbook.com/book/152643
- ISBN 978-5-8114-4916-3 : B. u. Kunra maxoautcs B O5C "JIAHB". Kuura u3 xon-
nekuuu JIags - Maremaruka

3. beknemumena JI.A. C6opHuK g3alad N0 aHaJTMTUYECKOH T'eOMETpHUU U JIU-
HeWHOH anrebpe [DneKTpoHHEIN pecypc] : yduebHoe mocobue / JI. A. Bexiemumiesa,
A. B. Bexnemumes, A. IO. Ilerposuy, U. A. YyGapos. - 7-e m3n., crep. - CaHKT-
IletepOypr : Jlans, 2019. - 496 c. - URL: https://e.lanbook.com/book/122183. - ISBN
978-5-8114-4577-6 : b. u. Kuura naxomurca B O5C "JIAHB". Kuura u3 KoJUIeKIuH
Jlanb - MaremaTuka

4. I'ycesa H.U. COopuuk 3amay mo reomerpu B 2-x yacTsx. Yacts 1 [Diex-
TPOHHBIA pecypc]: YuebHoe mocodue / I'ycesa H.U., lerucosa H.C., Tecias O.1O. -
Mocksa : KaoPyc, 2021. - 527 c. -URL: https://www.book.ru/book/938044. - Internet
access. - ISBN 978-5-406-05196-2 : B. u. Pesxxum moctyma: book.ru Kuura Haxomut-
cs1 B ObC "BOOK.ru"

5. I'ycesa H.M. COopHUK 3a7a4 [0 reoMeTpud B 2-X YacTsax. Yacts 2 [Diek-
TPOHHEIN pecypc]: Y4ebHoe nocobue / I'ycesa H.U., JJerncosa H.C., Tecast O.XO. -
Mocksa : KnoPyc, 2021. - 528 c. -URL: https://www.book.ru/book/938045. - Internet
access. - ISBN 978-5-406-05200-6 : B. 1. Pexxum moctyna: book.ru Kuura maxomur-

¢ B OBC "BOOK.ru" %

6) npozpammnoe obecneuenue u Humeprem-pecypcur

1. http://www.alleng.ru/index.htm — sK3amMeHaUVOHHBIE GUIIETHI, BOIPOCEI, BapH-
aHTEl OTBETOB II0 BCEM IIPEIMETaM IIKOJBHON IPOrpaMMBbl, pa3indHble yue-
HbI€ IIOCOOHS 10 MHOTUM IIPEAMETaM, TEMATHYECKHE CCHUIKM Ha CaliThl U KOH-
KpETHEIE y4eOHbIe MaTepHabl, pa3MEIeHHbIE Ha HUX.

2. http://allmath.ru/ — MaTemarmdeckuil mopTais, Ha KOTOPOM MOYXKHO HAMTH JIiO-
Ooli MaTepHal [0 MaTeMaTHYECKUM AACLUIITHHAM.

3. http://www.bymath.net/— cpexusist MaTemaTHUecKas HHTEpPHET-IIIKOIA.

4. http://www.college.ru/ — mogroroska x EI'D.



5. http://lwww.edu.ru/ — denepanbHbIii 00pa3oBaTeNbHBIN MopTan «Poccuiickoe
oOpazoBaHue.

6. http://www.ege.edu.ru/ — odunmanbHbIN HHPOPMAITMOHHBIH mopTan EI'D.

7. http://www.en.edu.ru/— ectecTBEeHHOHAYYHBI 00pa30BATECIBHBIN TOPTAJ.

8. http://lwww.e-joe.ru/ — DIEKTPOHHBIH  HAYYHO-IPAKTHUSCKUU  IKypHAJ
«OTKpBITOE 00pa30BaHKE) 10 HHHOBAI[MOHHBIM TEXHOIOTHUAM B 00pa30BaHHH.

9. http://www.e-science.ru/— moptan eCTeCTBEHHBIX HaYK.

10.http://www.ict.edu.ru/ — mopran «UHpOpMAIIMOHHO-KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH B 00pa3oBaHUM».

11.http://www.kengyry.com/ — caiiT BcepOCCUICKOM OMMITHA/IbLI IO MATEMAaTHKE
TS IIKOJBHUKOB «KeHrypy».

12.http://www.openet.edu.ru/ — Poccuiickuii mopTan OTKPBITOr0 00pa30BaHusI.

13.http://www.prosv.ru/ — caiit /1 «IIpocBemieHue».

14.http://www.school.edu.ru/ — Poccuiickuii 00111e00pa3oBaTeIbHbIIN MOPTaL.

15.http://school-collection.edu.ru/ = eHas KOJUIEKIIUSA U POBBIX
00pa3oBaTeNbHBIX PECYpPCOB Ui  YUPEXKIEHHH OOINEro M HAYaabHOIO
npodeccroHaIbHOr0 00pa30BaHMUS.

16.http://window.edu.ru/ — equHoe OKHO JOCTyIa K 00pa30BaTeIbHBIM pPecypcam:
HHTErPAILHOMY KaTajiory 00pa3oBaTeIbHBIX HHTEpHET-PECYPCOB,
AJIEKTPOHHOM  y4eOHO-MeToauueckor  Oubnmorexke s obmero U
npodecCHoHaIbHOrO 00pa30BaHUS U K pecypcaM CHUCTEMbI (efepabHBIX
00pa3oBaTeIbHBIX MOPTAJIOB.

17.CBoboanoe mporpammuoe odecreucnue: LibreOffice, GeoGebra.

18.JIunien3znonnoe nporpammuoe obecneuenue: OC Microsoft Windows 7, OC
Microsoft Windows 8, Microsoft Office 2007.



9. MaTepuajibHO-TEXHUYECKOE OOecredeHne TUCHUILTHHbI

Y4eOHBIE  ayauTOpWW Ui TPOBEACHUS  3aHATHHA,  OCHAIICHHBIC
ayMOBU3YaJbHBIMU  CpeAcTBaMH  (MYJIBTHMEIMHHBIM  JIEMOHCTPAIIMOHHBIM
KOMILJIEKCOM ).

[Iporpamma coctaBieHa B cootrBeTcTBUM ¢ TpeboBanusmu DPI'OC BO mo
HarnpaBieHnuto noaroroBku 44.03.01 «Ilemarornueckoe oOpazoBaHuE» U MPOPUITIO
MOJATOTOBKHM «MaTemMaTHueckoe 00pa30BaHHEy.

ABTOp
npodeccop kadeapb reoMeTpUn B.U. Urommu

[Iporpamma ongoOpeHa Ha 3acenanuu Kadenpsl reomerpun ot 16 mapra 2021
rojaa, mpotokona Nel4.



IIpuioxenue
Y4ueOHO-MeTOAMYEeCKOEe M MH(OPMALIMOHHOE O0eclieYeHUe TUCIMILTHHBI
Pexomenayemas nureparypa.

1. Urommun B.U. [lecsats nexkuuii mo reometpun. CapatoB: M3naTenbckuit
ueHntp «Hayxka», 2010.

2. Uromun, B. 1.  Ananutuyeckas reometpus [Texcr] / B. Y. Uromun ;
Capart. roc. yu-t uM. H. I'. Yepnsimesckoro, Mex.-mart. ¢dak., Kad. reomerpun,
Capar. roc. comuan.-okoH. yH-T, ®ak. nundopmatuku u uHGopMm. Texnomnoruii, Kad.
npukiaa. MmareMmatuku. - Caparos : U1 "Hayka", 2007. — 207 c.

3. Urommn, B. U. Bekropnas anredpa [Tekct] / B. . Urommun ; Capar. roc.
yH-T uM. H. T'. Yepnbimesrckoro, Mex.-mat. ¢ak., Kad. reomerpun, Capart. roc.
coluai.-dkoH. yH-T, ®ak. unpopmatuku u uHbopM. TexHosoruit, Kad. npuxmnan.
matemaTtuku. - Caparos : U1 "Hayka", 2005. — 128 c.

4. Urommwmn, B. . OcnoBanus reometpun [Tekct] / B. U. Urommun ; Capar.
roc. yH-T uM. H. I'. YepnsieBckoro, Mex.-mat. ¢ak., Kad. reomerpun, Capar. roc.
coIuan.-dkoH. yH-T, ®ak. unpopmatuku u uHbopM. TexHosoruit, Kad. npuxmnan.
mareMmatuku. - CaparoB : U3n-Bo "Hayunas kuura”, 2004. — 84 c.

5. AnekcanapoB A.Jl., Bepuep A.JIL., Perxuk B.W. I'eomerpus nis 8-9
kiaccoB. —M.: IIpocBenienue, 1995.

6. Ilpocseros I'.W. Jluneiinas anreOpa U aHaIUTUYECKasi TEOMETPHS: 3a1a4U U
pemenus: yaeoHoe nocodue. - M.: BUHOM. JlabopaTtopus 3nanmii, 2008. - 192 c.

7. Anexcannpos, A JI. I'eomerpus: yueOnuk [Tekcrt] / A JI AnekcaHapos. -
Cankr-IlerepOypr: BXB-Iletepoypr, 2010. - 612 ¢. —

8. Coopuuk 3amau nmo reomerpuu [Tekcr]: ydeb. mocobue : B 2 4. - M. :
Dkcemo, 2007 - 2008. (Obpazoatensubiii cranmapt XXI). U. 1 : YaebHoe nmocodue
s cryaeHToB [-1I1 kypcoB pusmko-mareMaTuyeckux (GpakyabTeTOB NEAarorHueCKux
By30B / C. JI. Atanacsn, B. U. ['mu36ypr. - M. : Dkcemo, 2007.

9. COopnuk 3amad mo reomerpuu [Tekct]: yduel. mocobue : B 2 4. - M. :
Okcemo, 2007 - 2008. - (OGpazoBarenbHblii  crangapt XXI) (Bsicmiee
oOpazoBanue). U.2 : YuebHoe mocobue s crynentoB III-V  kypcoB dwusuko-
MareMaTtudeckux (akynpTeToB memarorudeckux By3oB / C. JI. Aranacsn, H. B.
[IIesenena, B. I'. ITokpoBckuii. - M. : Dkcmo, 2008.
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