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1. Heap AUCHUNIMHBI

Ilenvto u3yuenus Oucyuniaunpl siBuseTcs: (GOPMUPOBAHHE TE€OMETPUUYECKOM
KyJbTYpbl CTyJE€HTa, IHOJArOTOBKA B 00JACTH ainreOpauvyeckoro aHaiausa
FEOMETPUYECKHX  OOBEKTOB, OBJIAJICHUE  KJIACCUYECKUM  MaTeMaTHYECKUM
annaparoM i1 JaJbHEWIEro HCIOJIb30BAaHUS B NPHIOKEHHIX, BOOPYKECHHE
KOHKPETHBIMU 3HAHHUSIMU, TAIOIIMMU BO3MOXHOCTb MPENOAaBaTh JaHHBIN MpeIMeT
B IIIKOJIE ¥ KBAJTU(UIIMPOBAHHO BECTH (paKyIbTaTUBHBIE KYPCHI IO TEOMETPHUHU.

B xone wusyuenuss aucuuriuHbel Oyner chopmupoBana kommereHuus IMK-1
(CrmocobOeH ocBauBaTh M MCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS U TPAKTUUYECKUE
YMEHHMS M HaBBIKM B MpeIMeTHOW oOmactu mo mpodmiaro "Martemaruka" mnpu
penieHnn npoecCUOHAIbHBIX 33/1a4).

1.1 ®opmupyemblie KOMIIETEHIUH

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETSHIIUH

npodeccuoHaNbHBIX 3aj1a4).

HaumenoBanue Buaa HaumenoBanue kareropun | Koa u Ha3BaHHe KOMIETEHIINU
KOMIIETCHIINH (rpynmiibl) KOMOETEHIMH

npodeccuoHanbHbIe IIK-1 (Crnocoben  ocBauBaTh U
KOMITETEHIIHH UCTIOJIb30BATh TEOPETUYECKHUE 3HAHUS U

IPAaKTUYECKHMEe YMEHHMs M HaBBIKH B
MPEIMETHOW O00JIaCTH 10  TPOGHUITIO
"Matemaruka" pu peLieHnn

1.2 MuaukaTopbl JOCTUKEHUST KOMIIETEHIMH

Tabnuma 2 — UHAMKaTOPhI TOCTHKEHUS KOMIIETCHITNH, (hOpPMHUPYEMbIC

JUCHUTUINHON
Ko u nHa3panme Nuaukatopel 1OCTHXKEHUS JMCIMIIIIMHBI U TPAKTHKH,
KOMIIETEHIINU komrnereHuuu no OIMOIT dbopMupyIOIIe KOMIETEHIINUIO

OIIOI1
IIK-1 Cmnocoben ocauBath u | [IK-1.1 3nHaer ctpykrypy, coctaB u | KKM.07.01.01  Jluneiinas anrebpa u
HUCIIOJIB30BATh TEOPETUYECKUE JUITAKTUYCCKUC CIANHUIIbI anre6pa1/1quKI/Ie CTPYKTYPbI
SHAHMUS M IPAKTHYECKHE yMeHus i | NPS/IMETHOM obmactu | KM.07.01.02  Teomerpust
. "Marematuka" (nmpemomaBaemoro | K.M.07.01.03  Maremarndyeckuit
HaBBIKM B TMPEIMETHON 00JacTh
npeMera) aHam3

mo mpodumo "Maremaruka” mpu IIK-1.2 Ymeer ocymectBiATs | KM.07.01.04  Teopus uucen

3amad. HIpeaMETHON obmactu | KM.07.01.06  DnemenTapHas
"MaremaTika" 15 €ro peaqu3zaluu | MaTeMaTHKa

peumienus  NPOGECCHOHATBHBIX | o1Gop  yueGHOro  comepxanms | K.M.07.01.05  Asnre6pa MHOroWwIeHOB

B pa3nuuHBIX Gopmax obyuenus B | KM.07.01.07  JluckpeTHas MaTeMaTHKa
cootBercTBUH ¢ Tpeboanmamu | KM.07.01.08  Teopus m3o0paxeHuit
DPI'OC 00 K.M.07.01.09  MaremaTHdeckast JOTHKa




Kon u HasBanue
KOMIIETEHIIUHA

Nunukatopel 1OCTHXKEHUS
koMneTennuu mo OITOIT

I[I/ICI_[I/IHJ'H/IHBI U MIPAaKTUKH,
dhopMHUpYIOIIHE KOMITIETCHITHIO
OI1OIT

I1K-1.3 JlemoHCTpupyeT yMeHue
paspabaTbiBaTh 10 TMPEIMETHOMN
obnactu "MaTtemaruka" pa3aHuHbIe
hopMeI Y4eOHBIX 3aHATUH,
NPUMEHATh METOIBI, NPHEMBI |
TEXHOJIOTUH O0Yy4EHHS, B TOM YHCIIe
HHPOPMALMOHHBIE

KM.07.01.10  Teopus BeposiTHOCTEH U
MaTreMaTuuecKas CTaTHCTHKA
KM.07.01.11  OnenuBanue u
MOHHUTOPHHT 00pa30BaTeIbHbBIX
pe3yIbTaTOB 00YUYAIOMIErocs 110
MaTeMaThKe

KM.07.01.12 MaremaTuka B
HUCTOPHYECKOM PA3BUTHH

KM.07.01.13  YucneHHBIE METOIBI
KM.07.01.14  MaremaTtudeckue
METO/Ibl 00pabOTKH Pe3yJIbTATOB HAYYHBIX
HCCIIeI0BaHUI

K.M.07.02 Meroauka 00y4eHHs 10
npodumo "Maremaruka”

KM.07.05(Y) TexHonorugeckas
npakTuka. CTaHAapTHl MaTEMaTHIECKOH
MOATOTOBKH IIKOJIBHUKOB

K.M.07.06 AKTyanbpHBIE IPOOIIEMBI
00y4eHHUs MaTeMaTHKe

KM.07.1B.01.01 Pemenue 3amau
TOCYAapCTBEHHON HTOTOBOM aTTECTALUH
M0 MaTeMaTHKe

K.M.07.J1B.01.02 Pemenue
KOHCTPYKTUBHBIX 3aJ1a4 IJIAHUMETPUH
K.M.09 Tlpaktuka

K.M.09.02(IT)  ITemaroruueckas
npaktuka. OCHOBHas IIKOJIA
K.M.09.03(IT) Ilemarorndeckas
npakTuka. Crapiras mkoia
K.M.09.04(I1n) IIpenmuruiomuas
MPaKTHKA

K.M.10 TocynapcTBeHHast HTOroBast
aTTecTanus

KM.10.01(I')  IloaroToBka k craue u
cAaya rocy1apCTBEHHOTO 9K3aMeHa
K.M.10.02(J1) BeimonHeHue u 3aniuTa
BBIITYCKHOM KBaJIM(UKAIIMOHHOW paboThI

1.3 3nanusi, yMeHusi, HaBbIkH (3YB) no qjucuuminne

Tabnuua 3 — 3HaHus1, yMEHUs, HABBIKU, (POPMHUPYEMBIE TUCHUTLITUHOM




Kon u Ha3ssanue
KOMIIETEHI[NHA

Nunukatopel 1OCTHXKEHUS

3HaHus1, yMeHus1, HaBbIkU (3YB),
dbopmMupyeMble TUCITUTUTHHON

IIK-1 CnocobeHn ocBauBaTh U
HCTOJB30BaTh TCOPETUUCCKUC
3HaHUS W TPAKTUYECKHE
YMCHUS M HaBLIKH B
MpeagMeTHOW  objacTh 1O
npodmmo "MaTtemaTuka" npu
pemeHnH pogecCHOHATBHBIX

3amay.

KOMIICTCHIIUU,
3aKpCIVICHHBIC 3a
JIACIUTIIIMHON

[IK-1.1 3HaeT cTpyKTypy, COCTaB
W JUNAKTHYECKHEe  eIMHUIIBI
TIPEeIMETHON obmactu
"MateMaTika" (IpenogaBacMoro
TpeaMeTa)

[IK-1.2 Ymeer  oCyILIECTBIATH
oTOOp y4eOHOTO  COIepIKaHUS
MPEIMETHOM o0mactu
"MaremaTuka" hibE €ero

peann3aliy B pa3IndHbIX popMax
oOyueHHs B COOTBETCTBHHM C
tpeboBanusimu PI'OC OO

[IK-1.3 JIleMoHCTpUpYET yMeHHE
pa3pabaTbIBaTh IO MPEIMETHOM

obxact "MatemaTuka"
pa3nmmyable  (GOPMBI  YYEOHBIX
3aHATUH, TPUMEHSATH METOJBI,

MPUEMBI U TEXHOJIOTHH 00yUYCHNS,
B TOM 4HCJIe HHPOPMAIIMOHHBIE

3HaTh:

- HAy4HOE COZIeP)KaHUE U COBPEMEHHOE
COCTOSIHHE MpeaMEeTHOH obnactu “I'eomerpus’”,
JieXalee B OCHOBE IIPEro1aBaeMoro y4eOHoro
npeamera ‘“Martemaruka”

- METOJIBI IPOBEICHISI HAYYHOTO HCCIIeOBaHUS
B IpeaMeTHoOH obmacTu “T'eomerpus’;

YMerb:

- HCIIOJIH30BaTh HAYYHBIC 3HAHUS PEAMETHON
obnactu “T'eomerpust” B enarorudeckoi
JIESITEIIbHOCTH 110 MTPOQHITIO MOATOTOBKH;

- IPUMCHATDL HAYyYHbIC 3HAHUA Hpe}IMCTHOﬁ
obnactu “I'eomerpust” mpu pa3paboTke
00pa3zoBaTeNbHBIX IPOrpaMM, pabounx
MpoTpaMM y4eOHBIX MPEIMETOB, KYPCOB
BHEYPOYHOH NeATeITHHOCTH;

Bnagers:

- METOJJaMH HAyYHOTO HCCIICJOBAHUS B 00JIacTH
TCOMETPHH;

- crioco6amMu nojyueHus: HHYOPMAaLUH O
COBPEMEHHOM COCTOSIHUH HAY4YHBIX
WCCIIeIOBaHUM B MMPEAMETHOMN 00nacTu
“I'eomerpus”

2 OO0bém M TPYA0EMKOCTH TUCIHUIUIMHBI 10 BUIAM Y4eOHbIX 3aHATHIA.
DopMBbI IPOMEKYTOYHOM aTTECTALUU.

Tabnuna 4 — O0beM U TPYAOEMKOCTh JTUCHMIUIMHBI 110 BUJIaM YUEOHBIX 3aHATHMA

. OO6béM yacoB 1o popmam
OO0mast TpyA0€MKOCTh U BHUJIbI y4€OHOU paboThI IO N ——
JTMCLUIUIMHE, TPOBOIMMBIE B pa3HbIX (popmax 0®0 300
1 O6mas Tpy10€MKOCTh TUCIUATIITUNHBI 324
2 KonTakTHas pabora 00y4aroumxcs ¢ rmpernoaaBaresieM (1o 112
BHJIaM Y4Y€OHBIX 3aHATHI) (BCEro)
AynuTopHas pabora (Bcero): 112
B TOM YHCIIE!
JEKIUU 56
MPAKTUYECKHE 3aHATHI, CEMUHAPbI 56
MPAKTUKYMBI
nabopaTopHble paboThI
B MHTEPAKTHUBHOU (hopme 24
B JICKTPOHHOH (hopMme
Breaynuropnas padota (Bcero):




B TOM YHMCJIe, HHIUBUAyalIbHas paboTa 00yyaromuxcs ¢
npenojaBaTeneM

MOJITOTOBKA KYPCOBOW pabOThI /KOHTAKTHAs paboTa

IpYyIIIOBas, UHIMBHyalbHasl KOHCYJbTALUS U UHBIE BUJIbI
y4e0HOU JesTeIbHOCTH, TIPEyCMAaTPUBAIOIINE TPYIITIOBYIO
WM UHIUBUAYaJIbHYIO paboTy 00y4aromuxcs ¢
IpenojaBaTesieM

TBOpUeckasi pabota (3cce)

3 CamocTosTenbHas pabota 00ydaromuxcs (BCero)

140

4 TIpomexxyTouHas arTecTanus oOyJaromerocs — 72 4.

ODO:2 cemecTp — PK3aMEH
(36 4.); 3 cemecTp — PK3aMeH
(36 4.)

3. YueOHO-TeMaTHUYEeCKHH TUIAH U COAEPKAHUE TUCIIMILIMHBI.

3.1 YuyeOHO-TEeMATHYECKUH MJIAH

Tabnuna 5 - YueOHO-TeMaTUuYecKuii 11aH 04HON (GOpMbl O0yUEHUS

Obmas | TpyaoeMKocCTh 3aHATHI (dac.) dopma
TPY10éM | OPO 300 TEKyIIero
E KOCTb AyIHTOPH. Ayaurop KOHTPOJIS U
= |Pa3gesbl ¥ TEMBbl TUCLUIIIMHBI (6cezo SAHSITHS H. IIPOMEXKYTO
% 110 3aHATUAM ’{(,ZC.) CPC 3AHSTUS CPC YHOHU
5 JeKIl. | Tpa JeK | mpa aTTeCTaluH
= KT. | K. ycIeBaeMoc
2 TH
Cemectp 2
1. Dnemenmul 6exmopmnoi
anzeopul
1 OCHOBHBIE TTOHSTHUSA 16 4 4 8 NunuBuny
BEKTOPHOM anreOpshl. aJbHbIE
CkansipHoe pou3BeJICHUE 3a/1aHUs
BEKTOPOB
2 BekropHoe npousseneHue 16 4 4 8 NunuBuny
BEKTOPOB U €0 MPUIOKEHHUS. aIbHBIC
CwMmelianHOe TPOU3BEICHUE 3a/1aHus

BCKTOPOB M €TI0 ITPHUJIOKCHUA.

2. Ananumuueckan
2eomempusn Ha NJ1I0CKOCMU

3 CucremMpl KOOpAUHAT Ha 16 4 4 8 KonTponsH
mockoctH. [Ipocreimme as pabota
3a/1a4d B KOOpAMHATaX Nel

4 [IpsiMast Ha MIIOCKOCTH. 16 4 4 8 KoHnTtpoinbx

ast pabota
Nel

) Kpussie BTOporo nopska: 16 4 4 8 Kountpoinbn

OKPYKHOCTb, DJUIHIIC as pabota
Nel




Obmas | TpynoeMKoCTh 3aHATHH (dac.) dopma
TPyaoéM | OO0 300 TEKYIETro
= KOCTb AYJIHTOPH. Aynurop KOHTPOJIS U
B [Pa3ziesibl ¥ TEMBI JUCIHUILIMHBL (6cezo 3AHSITHS H. IIPOMEKYTO
= |10 3aHATHAM vac.) AAHSTHS qHOU
% JIEKII. | TIpa CcPC JeK | mpa CcPC aTTeCTaluu
i KT. w | kT yCIIeBaeMoC
s T™H
Cemectp 2
6 Kpusblie BTOpOro nopsjuka: 16 4 4 8 KonTposbn
runepbona, mapadosa. ast pabota
[TpuBenenue obIIeTO Ne 1
ypaBHEHHUSI KPUBOI BTOPOTO
MOPsIIKa K KAHOHUYECKOMY
BUY
3. Ananumuueckas
2eomMempus 6 npoOCmMpaHcHaee
7 [Tnockocts. CriocoObl 16 4 4 8 KonTposnbn
3a/1aHusl ¥ YPaBHEHUS ast pabota
IJIOCKOCTH. No2
8 [Ipsmas B mpocTpaHcTBE 12 2 2 8 KonTposnbn
ast pabota
No2
9 [ToBepxHOCTH BTOPOTO 12 2 2 8 KonTposnbn
nopsIKa as pabora
No2
10 | Meton koopuHaT Ha 8 2 2 4 1%02911%0:3701 '
IJIOCKOCTH U B IPOCTPAHCTBE aJIbHbIE
3a/IaHusI
IIpomexyrounas atrecranus - | 36 OK3aMeH -
36
HNTOI'O no 2 cemectpy 180 34 34 |76
Cemectp 3
4. Ilpeobpazosanusn
njaockocmu
11 | JIBu>KEHHE MIIOCKOCTH. 12 2 2 8 KonTponbn
YacTHble BUJIbI IBMOKEHUI ast pabota
Ne3
12 | [Tomo6Oue u roMOTETHS 12 2 2 8 Kontponbn
ast pabota
Ne3
13 | Apdunnsie npeobpazoBanus | 12 2 2 8 KonTposnben
MJIOCKOCTH as pabora
Ne 3
14 | UnBepcus miaockocTu 12 2 2 8 KonTponbH
ast pabota
Ne3
15 | KoHCTpyKTUBHBIE 3amaun | 14 2 4 8 KonTposnben
IJIAaHUMETPHH. Mertonbl as pabora
pEelIeHUsT  KOHCTPYKTHBHBIX Neo 3
3a/1a4 MJIaHUMETPUHU




Obmas | TpynoeMKoCTh 3aHATHH (dac.) dopma
TPyaoéM | OO0 300 TEKYIETro
E KOCTb AYJIHTOPH. Aynurop KOHTPOJIS U
= P33HCJ'H)I 1 TEMbI JUCHUIIIIMHBI (66‘620 3AHSITUS H. IMPOMEIKYTO
% 110 3aHATUAM Ll(lC.) CPC 3AHSTUS CPC YHOHU
= JIEKII. | TIpa JeK | mpa aTTeCTaluu
i KT. w | kT yCIIeBaeMoC
% TH
Cemectp 2
5. Teopusa uzoopascenuii
16 | LlenTpanbHoe u|l4 4 4 6 KonTposnbn
napauiesnbHOe ast pabora
MIPOEKTUPOBAHHUE No 4
17 | [IpoekuuoHHBII YEPTEXK. KonTposnbn
OcHoBHbIE MO3UI[MOHHBIE as pabota
33a44  Ha NPOCKLHMOHHOM No 4
yepTexe
18 | IlocTpoenue ceyeHuit | 14 4 4 6 KonTposnbn
MHOTOTPaHHUKOB as pabora
Ne 4
19 | Iloctpoenue CEUYEHUI KonTposnbn
KPYTJbIX TEJ as pabora
Ne 4
20 | Merpuueckue 3amaun | 10 2 2 6 KoHTtpoibH
reOMEeTPHUH as pabora
No 4
6. Ocnosanusa ceomempuu
21 | Ilpo6nema nsToro nmocrynara. | 10 2 2 6 VYcTHbIi
O6111e Bonpockl orpoc
akcuomMaTuku. AOCOJIOTHAs
reomeTpusi. CUCTEMBI AKCUOM
[TpomexyTrounas arrectauus | 36 DK3aMeH -
36
NTOI'O o 3 cemectpy 144 22 22 | 64

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6nuna 6 — CozepkaHue TUCIUTUIMHBI

Ne HaumenoBanue pas3acia,
ConepxaHue 3aHITUSA
/I | TEMBI JUCUMUILIAHEI
Cemectp 2
Cooepotcanue 1eKYUOHHO20 Kypca

Dnemenmol 6eKMOPHOIL an2edpuvl

1.1

OCHOBHBIE ITOHSITHUSI
BEKTOPHOH aJIreOpBhl.

OcHoBHBIC IIOHATHA BCKTOpHOﬁ aJir e6pBI. Crnoxxenune
BCKTOPOB: IMpaBUJIO TPEYyroJIbHUKa, IMpaBuJIO
IapajijicjiorpaMma, IIPaBUJI0O MHOI'OYT'OJIbHHWKA; BbBIYUTAHUC

8




HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/Tl | TeMbI AUCUUILIIMHBI
CkassipHO€E ITPOU3BEACHUE | BEKTOPOB; YMHOXEHHME BeKTopa Ha uucio. CBoiicTBa
BEKTOPOB JUHEWHBIX  omepauuid  Hax  Bekropamu.  CkansipHoe

IIPOU3BEICHNE BEKTOPOB, €ro CBOMCTBA. OCHOBHBIE TEOPEMBI O
CKAJLIPHOM  TPOM3BENECHUM  BEKTOpoB.  [lpuioxeHus
CKaJISIPHOTO IIPOU3BEECHUS BEKTOPOB

1.2 | BektopHoe npousBenenue | [loHstue ymnopsiioueHHOW TPOMKHU BEKTOpOB. OmnpeneneHue
BEKTOPOB U €T0 BEKTOPHOI'O IIPOU3BEJIEHUS BEKTOPOB. CBONCTBA BEKTOPHOIO
npuioxeHus. CMelaHHOe | MPOU3BeNeHUs] BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM
IIPOU3BE/ICHUE BEKTOPOB U | IIPOU3BEICHUU. ['€OMETpUYECKUE NPUIIOKEHUS BEKTOPHOTO
€ro MPUJIOKEHHUS. Mpou3BeNECHUsT  BEKTOpoB. (CMemaHHOE  IPOU3BEICHUE

BEKTOPOB M €ro CBOMCTBa. ['eomeTrpuyeckue NIPUIOKECHUSA
CMEUIaHHOT' O IIPOU3BEIAECHUS BEKTOPOB.

2 Ananumuueckasn zeomempus Ha NJ1OCKOCIMU

2.1 | Cuctembl KOOpAUHAT HA CucreMbl KOOpAMHAT HA TUIOCKOCTH: adduHHAs, AeKapTOBas,
miockoctu. [Ipocreimme | nmonsipHas. I[lpocreiimne 3agaun B KOOpAUHATAX: paCCTOIHUE
3a/1a4yd B KOOpAMHATaX MEXIy TOUKaMH, JEJICHHE OTPe3Ka B 3aJaHHOM OTHOUICHUHU

2.2 | [Ipsimas Ha MIIOCKOCTH. Paznuunbie  cnocoObl  3amaHWs  TPSIMONH ¥ pa3IUYHBIC

ypaBHEHUs MPSMOM: ypaBHEHHUE MPAMOM, 3aJaHHOM TOYKOU U
BEKTOPOM HOpMajM, KAaHOHMYECKOE YypaBHEHUE INPSIMOH,
rapaMeTpU4ecKoe YpaBHEHHE NPSIMOW, ypaBHEHUE MPSAMOU,
3aJlaHHOM JByMsI TOYKaMH, YPaBHEHMs MPSIMOU C YIJIOBBIM
kodhduLeHTOM, ypaBHEHHE NpPSIMON B OTpe3Kax, oOriee
ypaBHEHHUE IPSMOM. B3auMHOe pacnosniokeHue npsiMbIX. YOI
MEXIy IBYMs MpsMbIMU. PaccTosiHue OT TOUKH J10 IPSIMOM.

2.3 | Kpussie BTOporo nopsiaka: | OnpeneneHue  OKPY)KHOCTH, KaHOHHYECKoe U oOiee

OKPYXHOCTb, JJIJIUIIC YpaBHEHMsI OKpPY>KHOCTH. B3auMHoe pacnosioskeHue npsiMon u
okpyxHoctu.  OmpeneneHune  ayumnca,  KaHOHUYECKOE
ypaBHeHHe 3iuiunca. CBONCTBA 3JUIMIICA, €M0 MOCTPOEHHUE.
OKCLEHTPUCUTET U AUPEKTPUCHI DIUIUIICA.

2.4 | Kpussie BTOporo nopsaka: | OnpeneneHue  runepOoibl, KaHOHUYECKOE  YpaBHEHHE
runepOoa, napaboma. runepOosibl, €e CBOWCTBA. ACHMIITOTBHI, SKCIEHTPUCUTET U
[TpuBenenue odmiero JTUPEKTpUchl runepOosibl. PaBHOCTOpOHHSIS rumepOosia Kak
ypaBHEHUS KPUBOU rpa¢puk oOpaTHON mponopuuoHaIbHOCTH. CompsiKeHHbIE
BTOPOTO MOPsAKA K runep6onsl.  OmnpeneneHue  mapaloiibl,  KaHOHMYECKOE
KaHOHHUYECKOMY BUIY ypaBHeHHe TlapaboJibl, ee cBoiicTBa. Pacnonoxenue napadoisl

OTHOCHUTENIbHO cucTeMbl koopauHat. [lapaOGona kak rpaduk
KBaJIpaTUYHON 3aBUCUMOCTH. JIMpEeKTOpHaIbHOE CBOMCTBO
KpUBBIX BTOporo mnopsaka. [Ipusenenue oOmiero ypaBHEHHs
KpUBOH BTOPOTO MOPsAJIKa K KAHOHUYECKOMY BUJY.

3 Ananumuueckan zeomempus 6 npoCmpancmee

3.1 | ITnockocth. CiocoOsb! [InockocTh, 3amaHHas TOYKOW M BEKTOPOM HOpPMald MU €€

3a/1aHHs U YPaBHEHUS
IIJIOCKOCTH.

ypaBHeHue. IlnockocTe, 3amaHHas TOYKOM H  JBYMS
HaNpaBJSIOIMMI BEeKTOpaMu U ee ypaBHeHHe. [limockocTs,
3aJlaHHasi TpeMsl TOUKaMu U ee ypaBHeHHe. OOlee ypaBHEHHE
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IUIOCKOCTH. YpPaBHEHUE IUIOCKOCTH B OTpe3kax. B3ammuoe
pacIoJIOKEHUE ABYX U TPEX IIIOCKOCTEH

3.2

IIpsimas B mpocTpaHcTBE

Kanonunueckoe ypaBHeHue mnpsmou. Ilpamas kak nuHUA
nepeceyeHus AByX miuockocrel. [Tapamerpuueckue ypaBHEHUS
IpsAIMOM. YpaBHEHHE MPSMOM, 3aJaHHOM JBYMs TOYKaMHU.
B3aumHOe pacnosnokeHue ABYX NPAMBIX B IIPOCTPAHCTBE.
Mertpudeckue 3a7a4y Ha IPSIMYIO U Ha IJIOCKOCTb. PaccrosiHue
OT TOYKM 10  IUIOCKOocTH.  PaccrosHme — mexnay
CKPELIUBAIOIIMMUCS MPSAMBIMU. YTOJd MEXAY NpsIMOU U
IJIOCKOCTBIO. YTOJI MEXy IBYMS IPSIMBIMHU.

3.3

IToBepxHOCTH BTOPOTO
HopsAJKa

[loBepxHOCTH ~ BTOpPOrO  MOpSAKA:  HWIMHIPUYECKHE,
KOHMYECKHME  IOBEPXHOCTH.  Buasl  HMIMHAPUYECKHX
MOBEPXHOCTEH  BTOPOTO  MOpSAKA, HMX  KAHOHHUYECKHE
ypaBHeHMs. KoHyc BTOpOro mnopsjaka, €ro KaHOHHYECKOE
ypaBHenne.  Cdepa, KaHOHHYECKOE ypaBHEHHE c(hepbl.
Onnuncous, €ro KaHoHMYeckoe ypaBHeHue. (CBoiicTBa
smunconaa. OaHOMOIOCTHRIN TUNIEPOOIOnI, €ro CBOMCTBA,
KaHOHMYECKOEe ypaBHEHHE. [|BYIIOJIOCTHBINA rUNepOoIon1, ero
CBOMCTBA, KAaHOHMYECKOE YpaBHEHHE. OJUIMINTHYECKHUM
napabosious, ero CBOHCTBA, KAHOHMYECKOE YypaBHEHHE.
I'unepOonuueckuii mapaboion, ero CBOMCTBA, KAHOHUYECKOE
ypaBHeHue. 3yueHue ¢popMbl MOBEPXHOCTH BTOPOTO MOpsAKa
METOJOM CEYEHUN

Cemectp 3

Ilpeoobpazosanun naockocmu

4.1

JIBr>KeHUE ITOCKOCTH.
YacTHBIC BUIBI IBUKCHUN

JIBM>KeHHEe TIUIOCKOCTM W €ro CBOWCTBa. YacTHbIE BHIBI
JBW)KCHUN: TMApPAJUIENbHBIA MEPEHOC, IMOBOPOT, OCEBas
CUMMETpPHUS, LEHTpAIbHAs CUMMETpPHUS, CKOIIB3SIIIAs
CUMMETpPHUS, TOXKIAECCTBEHHOE MpeoOpa3zoBaHue.

4.2

[ToxoOue 1 romoreTus

[IpeobpazoBanue nmogobusa. CoiicTBa mogobus. ['omoreTus
KaKk 4YacTHBIM ciydail mnogoOus. CBoiicTBa TOMOTETHH.
VYpaBuenue romoretn. [lonodue kak KOMIO3ULIUSA TOMOTETUH
U JABMO)KEHHUS. Y paBHEHUE 000U

4.3

Addunnable
npeoOpa3oBaHUs
TUIOCKOCTH

Ad¢unnsle npeoOpa3oBaHust IIOocKocTU. IlepcnekTHBHO-
adbpunHOE TpeoOpazoanue. Kocas cummerpus. Cxarue u
pacTshkeHue. YpaBHeHue ad@uHHOrO Impeodpa3oBaHusl.
CsoiicTBa appuHHBIX IpeoOpa3oBaHUM.

4.4

WNHBepcns MI0CcKoCTH

HNuBepcus miockocT, ee CBOWCTBa, ypaBHeHue. [loctpoenue
WHBEPCHBIX TOUeK. MHBepCHUs OKPY>KHOCTH U TIpsaMoii. OOpazbl
reoMeTpUUYECKUX QUTyp MPU UHBEPCHUH.

4.5

KOHCprKTI/IBHBIC 3aJa4du

IIaHuMeTpuu.  Mertoasl
peuieHus
KOHCTPYKTUBHBIX  3a/a4
IIJIaHUMETPUHU

KOHCTPYKTI/IBHI)Ie 3aaa4u IJIAaHUMCETPHUH. OCHOBHEBIE aKCHOMBI
KOHCTPYKTUBHON reoMmerpuu. (Cxema pemieHus 3agad Ha
nocrpoenne. OcHOBHbIe reoMeTpuyeckue mecta Touek (I'MT).
MeToapl pelieHuss KOHCTPYKTHBHBIX 3aJad I[UIAHUMETPUHU.
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Meron I'MT, meron cupsimnenusi. Pelienne KOHCTPYKTUBHBIX
3a/1a4 METO/IOM T€OMETPUUYECKUX MPeoOpa3zoBaHUi

5 Teopus uzoopasrcenuii

5.1 | LlenTpansHoe u | Onpenenenue LEHTPAIBHOTO u MapajjIeaIbHOIO
napajuIeIbHOE IIPOEKTUPOBAHMsI Ha IUIOCKOCTh. CBOMCTBa MapajjieIbHOTO
MPOEKTUPOBAHHE MIPOEKTUPOBAHHUS. OproronaiibHOE MIPOEKTUPOBAHHUE.

N3o00pakeHne IUIOCKUX M MPOCTPAHCTBEHHBIX (GUTYp B
napauiesbHOM MPOEKIUH.

5.2 | Ilpoekuuonnbiii  yeprex. | [lonsTue [POCKLIMOHHOT'O yeprexa. TpeboBanus,
OcHOBHbBIEC TO3UIMOHHBIE | IPEABIBISIEMbIE K MPOCKIMOHHOMY dYepTexy. [lomHbie u
3aJa4d Ha TMPOCKIIMOHHOM | HETIOJIHbIE H300pakeHUs. B3anMHOe pacmoynoxeHue Tpex
yepTexe TOYEK, BYX MPSIMBIX, TOYKU U MPSIMOU, TOUYKU U IJIOCKOCTH,

MPSIMOM U TUIOCKOCTH Ha IPOEKLIMOHHOM YEPTEXKE.
OnpeneneHre MO3UIMOHHBIX 33Ja4, METOJAbl UX PELICHMS.
OcCHOBHbIE  MO3MUMOHHBIE  3a/ayd,  pellaeMble  Ha
MIPOEKIIMOHHOM YepTexKe

5.3 | [loctpoenue ceyeHuil | CeueHUsT  MHOTOIPAHHMKOB.  AKCHOMBI M TEOPEMBI

MHOTOTPaHHUKOB CTEPEOMETPUU B IOCTPOCHUM CEYEHUM MHOIOTPaHHHUKOB.
[MapaniensHOCTh MPSAMBIX M IUIOCKOCTEH B TMOCTPOSCHUU
CEYeHMH MHOrOrpaHHuKoB. Merong “cimena  cekyleu
IJIOCKOCTH . MeToJ “BHYTPEHHEr0 IPOEKTUPOBAHUS

5.4 | Iloctpoenue ceyeHuii | Ceuenust Kpyriblx Ten. KpuBele BTOpOro mnopsiaka Kak

KPYTJIBIX TEJ KOHHMUYECKHE ceueHus. Metoy “ciena cekyuien MmiIoCKoCTH B
IIOCTPOCHUM CEYEHWH NWIMHApa M KoHyca. Meroa
“BHYTPEHHETO MPOEKTUPOBAHUS B IOCTPOEHUU CEUEHUI
LUIMHpA U KOHYCa.

5.5 | Merpuueckue 3a1aun | Merprueckue 3a/1auu, peniaeMble Ha IPOCKIIHOHHOM YEPTEXKE.

TEOMETPHUH Mertpuueckue 3anauM IUIAaHUMETpUHM. MeTpuueckue 3aaadu
crepeomerpun. llocTpoeHue mneprneHAUKyIsipa U3 TOYKU K
npsMoil M IJIOCKOCTH B mpoctpaHcTBe.  OOmmit
NEPHEeHIUKYJISIp CKPEUIMBAIOUINXCA MpsAMBIX. Boruncnenue
3JIEMEHTOB MHOTOIPAaHHUKOB M KPYIJIBIX TeJl Ha IOJHBIX
yeprexax.

6 Ocnoeanusa zeomempuu

6.1 | IIpoGnema naroro UcTtopuueckuii 0630p 060cHOBaHUI reoMeTpuH. 3apoKIeHUE

nocryinara. O0mue
BOIPOCHI aKCHOMATHKH.
AOcComIOTHAS TEOMETPHS.

nenyktuBHoro wmerona. ‘“‘Hawama” Esximpma. IlpoGnema V
MOCTyJ1aTa. DKBUBAJICHTHI MATOTO MocTysata. OO1rue BOmpOoCk
akcuomatuku. TpeOoBaHUS, TPEABABISAEMbIE K CHCTEME
aKcuoM. AOCONIOTHas TE€OMETpPHsL.

abCOJIIOTHON T€OMETPHH.

HCKOTOpBIC TCOPCMbI
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6.2

CucreMbl aKCHOM

Cucrema axcuoM ['mnbbepra, €€ HEMPOTHBOPEUYHUBOCTH.
Cucrema akcuoM Beiliis, ee HEIPOTUBOPEUNBOCTb. 3aJa4l Ha
3amaun Ha

Axcuoma

JI0OKa3aTelIbcTBO B akcuomatuke [wmibbepra.
IOKa3aTeJIbCTBO B Beiins.
napauienbHocTH  JloGayeBCKOro,  CIEACTBUSA W3
OrnpezenieHne MapauiebHBIX W PACXOJAIINXCS TPSIMBIX Ha

AKCHOMATHKEC
HEC.

m1ockocty JIo0aueBCKOro, MX OCHOBHBIE CBOMCTBA.

6.3

Mopens [lyankape
TUTAHUMETPHH
JloGaueBckoro

WuTepnperanus reomerpun Jlobauesckoro: moaens [lyankape
wianumerpun  JloGaueBckoro. IlpoBepka BBIMOIHUMOCTH
akcuoM JlobaueBckoro Ha mojenu Ilyankape.

Cooeporcanue npakmuueckux 3aHamuil

Cemectp 2

dnemenmul 6eKMOPHOIL anzedpol

1.1

OCHOBHBIE IOHATHS
BEKTOPHOM aJIreOpBhl.

OcHoBHbIE TOHSATUS  BEKTOpHOW anreOpel.  CroxeHue
BEKTOPOB: MIPaBUIIO TPEYTOJIbHUKA, MIPaBUJIIO
napajuieiorpaMma, MpaBUIO MHOTOYTOJbHUKA; BBIUWTAHUE
BEKTOPOB; YMHOXXEHHE BeKkTopa Ha uucio. CBoiicTBa
TUHENHBIX ONepanuil HaJ BEKTOPaMH.

1.2 | Ckansgpuoe npoussenenue | CkaiasipHOE IPOU3BEIEHUE BEKTOPOB, €ro cBoicTBa. OCHOBHbBIE

BEKTOPOB TEOPEMBI O CKAIIPHOM IIPOM3BEIEHUH BEKTOPOB. [Ipnnoxenus
CKaJISIPHOTO TIPOU3BECHUS BEKTOPOB

1.3 | Bekropnoe npousBenenue | [lonarue ymopsimoueHHON TpoukuM BekTOpoB. OmpeneneHue
BEKTOPOB U €T0 BEKTOPHOI'O IIPOU3BEJEHUS BEKTOPOB. CBONCTBA BEKTOPHOTO
MPUIIOKEHUS. MpOU3BEACHNS BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

npousBeneHnn. ['eoMeTpuueckne NPUIIOKEHHUS BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPOB.

1.4 | CmemanHoe CMmemaHHOe TPOU3BEACHUE BEKTOPOB M €ro  CBOMCTBA.
IIPOU3BENICHUE BEKTOPOB U | ['eoMeTpruUecKre NPUIOKEHHUSI CMEIIAHHOTO IPOU3BEACHHUS
€ro IpUJI0KEHUS. BEKTOPOB.

2 Ananumuueckan zeomempus Ha RAOCKOCMU

2.1 | Cucrtemsbl KOOpAMHAT Ha CucTtembl KOOpAWHAT Ha IIOCKOCTH: apUHHAas, AeKapToBasi,
MJIOCKOCTH. MOJIIpHasl.

2.2 | Ilpocreiimue 3a1auu B ITpocreiimne 3agaun B KOOpPAMHATAX: PACCTOSHHUE MEXIY
KOOpAMHATAX TOUKAMH, JeJIEHUE OTPe3Ka B 3aJaHHOM OTHOLICHHUH

2.3 | Ilpamas Ha TIOCKOCTH. Paznuunbple crmocoObl  3aaHuss NPSAMOW W pa3iUyHbIE

YpPaBHEHUSA MPSIMOI: ypaBHEHHE NPSIMOM, 3aIaHHOM TOYKOU U
BEKTOPOM HOPMaJIM, KaHOHMYECKOE YPAaBHEHHE IIPSIMOU,
IapaMeTpU4EeCKOe YpPaBHEHHE NPSIMOW, YpaBHEHHE INPSAMOU,
3aJlaHHON JBYMSI TOYKaMH, YPaBHEHHMS IPSIMOU C YIJIOBBIM
Ko3(hdULIMEHTOM, YypaBHEHHE NpsSIMOM B OTpe3Kax, oOuiee
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YPaBHEHUE IIPSIMOM.

2.4 | IIpsimasi HA TIJIOCKOCTH. BzaumHoe pacnonokeHue NpsAMbIX. YTOJI MEXKIYy ABYMS
npssMbIMU.  PaccTostHue ot Toukm A0 npsmoil. PaccrosiHue
MEX/1y ABYMS MPSIMBbIMU

2.5 | Kpussie Broporo nopsiaka: | OnpeneneHue  OKpY)KHOCTH, KaHOHHYECKoe U oOiee
OKPYHOCTBb, ypaBHEHUS OKPYKHOCTU. B3auMHOe pacnosoxeHue npsMoi u

OKpPYXHOCTHU. B3anMHOe pacrnosioskeHue IByX OKpY>KHOCTEMH

2.6 | Kpussle Broporo nopsaka: | OnpeneneHue 3JuInIca, KaHOHUYECKOE YPaBHEHME JJUIMIICA.

AIUTUTIC CpoiicTBa 2IIIMIICA, €r0 IOCTPOCHHE. DKCUEHTPUCUTET H
JUPEKTPUCH] SJUIUIICA.

2.7 | Kpussie BTOporo nopsinka: | OnpeneneHue  runepOoiibl, KaHOHUYECKOE  YpPaBHEHHE

runepOona, mapabdona. rUnepoosbl, €€ CBONCTBA. ACHUMIITOTHI, SKCIEHTPUCHUTET U
TUPEKTPUCHI TUTIEpOOIbl. PaBHOCTOpOHHSS THIepOoia Kak
rpaduk obOpaTHOW mponopruoHaIbHOCTUH. CompsiKEHHbIE
runep6onsl.  OmnpeneneHue  napaboiibl,  KaHOHMYECKOE
ypaBHEHHUE napaboIbl, ee cBoicTBa. Pacnonoxenue napadoibl
OTHOCHTEIIBHO CHCTeMBbl koopauHat. Ilapaboma kxak rpaduk
KBa/IpaTUYHOI 3aBUCUMOCTH.

2.8 | [IpuBenenue obmiero JlupekropuanbHOE CBOWCTBO KPHUBBIX BTOPOIrO HOPSIKA.
YpaBHEHHUS KPUBOK [IpuBenenue obiIero ypaBHEHUsI KPUBOIl BTOPOTO MOPSAIKA K
BTOPOTO MOPSAKA K KaHOHUYECKOMY BUJY.

KaHOHHYECKOMY BUY

3 Ananumuueckan zeomempus ¢ npoCmMpancmee

3.1 | Ilmockocth. CriocoOsl [InockocTh, 3amaHHasi TOYKOW M BEKTOPOM HOpPMalld U €€
3a/1aHUS U YPABHEHUS ypaBHeHue. [lmockocTh, 3anaHHass TOYKOM M AByMS
MJIOCKOCTH. HaIpaBJIAIOIIMMU BEKTOpaMH M ee ypaBHeHHe. [lmockocTs,

3a/laHHas TpeMs TOYKaMHU U €€ ypaBHEHHE.
3.2 | Ilmockocts. Crioco6b! OO6liee ypaBHEHHE IUIOCKOCTH. YpaBHEHHE IUIOCKOCTH B
3aJaHusl M YpaBHCHHUS oTpe3kax. BzauMHoOe pacnonoxeHue JByX U TPeX MIOCKOCTEN
MJIOCKOCTH.
3.3 | [Ipsimas B mpoCTpaHCTBE Kanonnueckoe ypaBHeHue mnpsmou. Ilpsamas kak nuHUSA
nepeceyeHus AByX miaockocrei. [lapamerpuueckue ypaBHEHHS
IpsAMON. YpaBHEHHE IMPSAMOM, 3aJaHHOM [BYMs TOYKaMHU.
B3aumHoe pacnonoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

3.4 | [IpsimMas B MpOCTpaHCTBE MeTtpuueckue 3a1a41 Ha IPSIMYIO M Ha IUIOCKOCTb. PaccrosiHue
OT TOYKM  JI0  TIJIOCKOCTH.  PaccrosHue — Mexay
CKPEUIMBAIOIIUMUCS MPSMBIMU. YTOJI MEXIy HpsIMOM U
IJIOCKOCTBIO. YTOJI MEX/1Y JIBYMSI IPSIMBIMHU.

3.5 | IloBepxHOCTH BTOPOIO [loBepxHOoCTH ~ BTOpPOrOo  MOpsiAKA:  IMJIMHIAPUYECKUE,
nopsijKa KOHUYECKHE  TOBEPXHOCTU.  BuUIBl  IMWIMHIPUYECKUX

MOBEPXHOCTEH  BTOPOrO0  MOpPsAKa, HX  KAaHOHUYECKUE

ypaBHeHHs. KoHyc BTOpOro mnopsizika, €ro KaHOHHMYECKOE
ypaBHeHue.  Cdepa, KaHOHHYECKOE ypaBHEHHE c(hepbl.
Dmuncousa, ero KaHoHMYeckoe ypaBHeHue. (CBoiicTBa
aunconsia. OTHONOJIOCTHBIM TUNEpOOIOUI, €ro CBOWCTBA,

13




HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/Tl | TeMbI AUCUUILIIMHBI
KaHOHMYECKOE ypaBHEHHE. [|BYIIOIOCTHBINA TUIEpOOIIONI, ero
CBOMCTBA, KAHOHHUYECKOE ypaBHEHHE.  OJUIMNTHUYECKHUI
napaboioua, ero CBOWCTBA, KAHOHMYECKOE YypaBHEHHE.
lN'unep6onmyeckuii mapabosnous, ero CBONCTBA, KAHOHUUYECKOE
ypaBHeHue. VM3yuenue popMbl MOBEPXHOCTH BTOPOTO MOPSAKA
METOIOM CEUEHUU

3.6 | Meron koopauHat Ha Pemenue 3aiay miaHuMeTpU METOIOM KoopauHaT. Pemenue
IJIOCKOCTH 1 B 3a/1a4 CTEPEOMETPUU METOJIOM KOOPAUHAT
IIPOCTPAHCTBE
Cemectp 3

4 Ilpeobpaszoeanusa niockocmu

4.1 | JIBuxeHue MI0CKOCTH. JIBrKeHHEe IIJIOCKOCTM M €ero cBoiicTBa. YacTHble BHABI
YacTHble BUABI IBMKEHUN | IBUKEHUI: TapaJUICIIbHBIN NEPEHOC, TOBOPOT.

4.2 | JIBuykeHHe MI0CKOCTH. YacTHble BUABI JBUKEHHI: OCEBasi CHMMETPUSI, LICHTPaJIbHas
YacTHbiC BUBI ABMKEHUN | CAMMETPHS,  CKOJB3SIIasi  CHUMMETPHUSA, TOXICCTBEHHOE

npeoOpa3oBaHue.

4.3 | Ilonobue u romoreTus [IpeobpazoBanue nogobusa. CsoiicTBa monodbus. ['omorerus
KaKk yYacTHbIM ciydail mnogoOus. CBoiicTBa TOMOTETHUH.
Ypasuenue romoretuu. [logobue kak KOMITO3UIUS TOMOTETHI
Y JIBDKEHUA. Y paBHEHUE OI00US.

4.4 | Abdbunnsie Addunnpie mnpeoOpa3oBaHus IUIOCKOCTH. IlepcnexkTuBHO-
npeoOpa3oBaHUs adbpunHOE mpeoOpazoBanue. Kocas cummerpus. Cxartue u
MJIOCKOCTH pacTshkeHue. YpaBHeHue ad@uHHOro mpeoOpa3zoBaHuUs.

CaoiicTBa appuHHBIX TpeoOpa3zoBaHUil.

4.5 | HBepcus MiaocKoCcTu WNHBepenst iockocTr, ee CBOMCTBA, ypaBHeHHUE. IlocTpoenue
WHBEPCHBIX TOUeK. MHBepcus OKpY>KHOCTH U psaMoii. OOpazbl
r€OMETPUUYECKUX (PUTYp TIPU UHBEPCHUH.

4.6 | KonctpyktuBHble 3amaud | KoHCTpyKTHBHBIE 3a/1auu MIIaHUMETPUU. OCHOBHBIE AKCUOMBI

TJIAaHUMETPUH. KOHCTPYKTUBHON reomerpuu. (Cxema pelieHus 3agad Ha
noctpoenne. OcHOBHbIE reoMeTpuueckue mecta Touek (I'MT).

4.7 | Metoasl pemienust | Meroasl pelIeHHs] KOHCTPYKTHBHBIX 3a/lay IUIAHUMETPUH.
KOHCTPYKTUBHBIX  3aaad | Merog 'MT, meron cripsmienus. Perienne KOHCTPYKTUBHBIX
MJIaHUMETPUHU 3aJ]a4 METO/I0M F€OMETPUYECKUX NPeoOpa3oBaHUM

5 Teopus uzoopasrccenuit

5.1 | LlenTpansHoe u | Onpenenexnue LEHTPAIBHOTO u MapaljIeIbHOTrO
napajjieabHOe MPOEKTUPOBAHUSI Ha IUIOCKOCTh. CBOMCTBA MapajyieTbHOTO
IIPOEKTUPOBAHHE MIPOEKTUPOBAHHSL. OproroHasibHOE MIPOEKTUPOBAHHUE.

N300pakeHne TMIOCKMX U MPOCTPAHCTBEHHBIX (UTYp B
MapayieIbHON MPOEKIINH.

5.2 | Ilpoexuuonnbiii  yeprex. | [lonsaTue [IPOEKIIMOHHOT'O yepTexa. TpeboBanus,

OcHOBHbIE TO3UIMOHHBIE | IPEABIBISIEMblE K MPOCKIMOHHOMY 4epTexy. [lomHble u

3aga4 Ha MPOCKIIMOHHOM

HEMOJIHbIE M300pakeHHs. B3anMHOE pacmofiokeHue Tpex
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qepTexKe TOYEK, BYX MPSAMBIX, TOYKHA U MPSIMOU, TOUYKHA U TJIOCKOCTH,
MPSIMOM U TUIOCKOCTH Ha MPOEKIIMOHHOM YEpPTEKe.
OmnpeneneHue MO3UIMOHHBIX 3a7ad, METOJbl HMX PEIICHHUS.
OcHOBHbIE  TO3ULMOHHBIE  3a/a4d,  pellaemMble  Ha
MIPOEKIIMOHHOM YEPTEXKe
5.3 | IlocTpoenue ceueHuid | CeueHUss ~ MHOTOTPaHHMKOB. ~ AKCHOMBI M TEOPEMBI
MHOTOTPaHHUKOB CTEpEOMETPUU B TOCTPOCHUH CEYEHHH MHOTOTPaHHHUKOB.
[TapannenbHOCTh TPSIMBIX W IUIOCKOCTEH B TOCTPOCHUU
CEUYEHUN MHOTOTPAHHHUKOB.
5.4 | Iloctpoenue ceueHuil | CeyeHuss MHOTOrpaHHUKOB. Meton  “cimena  cekyuuen
MHOT'OI'PAHHUKOB miockocTu”’. MeTto “BHYTPEHHET0 NPOEKTUPOBAHUS
5.5 | lloctpoenue ceuenuii | CeueHust Kpyribix Ten. KpuBbele BTOpPOro mopsaka Kak
KPYTJIBIX TEJ KOHHMYECKHE ceueHus. Metoy “ciena cekyien MmiIocKoCcTH B
MMOCTPOCHHUH CEYCHUI IIWIMH]IpA U KOHYCA.
5.6 | Iloctpoenue ceyeHudl | Merox “BHYTPEHHEro MPOEKTUPOBaHUS® B IOCTPOCHUU
KPYTJIIBIX TEI CEUEHUH NUWINH]pA U KOHYCA.
5.7 | Merpuueckue 3amaun | MeTpuieckue 3aaun, perraeMble Ha MPOESKIIMOHHOM YepTexKe.
TCOMETPHH Metpudeckue 3aadd IUIAHUMETpHH. MeTpudeckue 3ajgadu
crepeomerpuu. llocTpoeHue mnepreHANKyIsApa U3 TOYKU K
npsMOM M IUIOCKOCTM B mpocTpaHcTtBe.  OOwmwuit
MEPHEeHIUKYJISIp CKPEUIMBAIOUINXCA TMPSAMBIX. BbluncneHue
JJICMEHTOB MHOTOTPAaHHUKOB M KPYIJIBIX TEJl HA TIOJHBIX
yeprexax.
6 Ocnosanus zeomempuu
6.1 | [IpoGnema nsiTOTO Ucropudeckuii 0030p 000CHOBaHUYN T€OMETPUU. 3apOKIEHNE
nocrynara. Obume nenyktuBHoro wmerona. ‘“‘Hawama” EBkmupa. IlpoGnema V
BOMPOCH! aKCHOMATHKH. HOCTyJaTa. DKBUBAJIEHTHI MATOTO MocTynara. OOImue BOpOoCk
AOCOmIOTHAS TEOMETPHSI.
akcuomatuku. TpeOoBaHUS, TPEABABIAEMbIE K CHCTEME
akcuoM. AOcomroTHas reomerpus. Hekoropele TeopeMsl
abCOJIIOTHON T€OMETPHH.
6.2 | Cuctembl aKkCUOM Cucrema axcuom ['mnbOepra, ee HENPOTUBOPEUUBOCTD.
Cucrema akcuom Beiins, ee HEIPOTUBOPEUNBOCTD. 3a7a4n HA
JI0Ka3aTeNbCTBO B akcuomartuke [wunpOepra. 3amaum Ha
J0Ka3aTeNbCcTBO B akcuomMaTuke  Beitmsa.  Akcuoma
napajuiensHoct  JloGaueBckoro,  CleNCTBUS U3 HeEe.
OmnpeneneHne MapaJIeNbHBIX U PACXOMANINXCS MPSIMBIX Ha
miockocTy JIobaueBCKoro, MX OCHOBHBIE CBOICTBa.
6.3 | Moguens Ilyankape Hurteprnperarus reomerpun JlobaueBckoro: mojens [lyankape

TUTAHUMETPHUH
JloGaueBckoro

wiaaumerpun  Jlob6aueBckoro. IIpoBepka BBIMOIHHUMOCTH
akcuoM JlobaueBckoro Ha mojenu [lyankape.
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HaumenoBanue paznena,
TEMBI TUCITUTIIINHEI

Coneprxkanue 3aHATUA

HpOMe)KYTO‘-IHaH aTrTeCranus - OK3dMeH

4 HOpﬂI[OK OIICHUBAHUA YCIIEBA€EMOCTH H

chopMHpPOBAHHOCTH

KOMIIeTeHUHI 00y4aroiierocsi B TeKyleid u NpoMe:KyTOYHOM aTTecTaluu

I[JISI MOJIOKUTEIBLHOMN OLICHKK TII0 pe3yJibTaTaM OCBOCHUA JUCHUIIIIMHBI 06yan0meMycs1

HEOOXOJIMMO BBINIOJIHUTh BCE YCTAHOBJICHHBIC BHJIBI yueOHOW paboThl. OIEHKAa pe3ysIbTaToB
paboThl oOy4arorierocs: B 0amiax (1mo BuaaM) mpuBeeHa B Tadymie 7.

Tabnuna 7 - banabHO-peUTUHTOBAS OIICHKA Pe3yIbTaTOB yueOHOU pabOThI

oOyuatomuxcs no sujaam (bPC)

YyeOHnas Cymma |Bugsl u pesynbrarel |OlieHKa B aTTECTAllUH bambt
pabota (Bubl) |0aisIoB |y4eOHOH paboThI
2 ceMecTp
Texymas 60 Jlexumonusle 1 6ansa nocemenue 1 9-17
yueOHas 3aHATUS (KOHCTIEKT) |JIEKIMOHHOTO 3aHATHUS
pabora B (17 3ansTHii)
ceMecTpe [IpakTnueckue 1 6ana - nocemenue 1 17 -34
(ITocemenune 3aHATHA (OTYET O IIPAKTHUYECKOTO 3aHATHUSA
3aHATUH 1O BBIIIOJIHCHUH 2 0asu1a — noceueHue 1 3avatus u
pacnucaHuio u nabopaTtopHoOi CYILIECTBEHHBIN BKJIA]l HA 3aHATUH B
BBITIOJTHEHUE pabotsi) (17 paloTy Bcell TpyIbl,
3aJlaHui) 3aHATHUH).
KoHnTponbHbIe 3a onny KP ot 1 nno:
pabotsl (2 paboTel) |3 6as0B (BbIOMHEHO 51 - 65% 5-9

3aJJaHui)

4 6anna (BEITIOIHEHO 66 - 85%

3aJIaHH )

5 6anana (BemmonaeHO 86 - 100%

3aJIaHHI )
Hroro no rexkyuieii padbore B ceMmecTpe 31-60
[Ipomexytoun (40 YcTHBIM onpoc 20 6aauoB (moporoBoe 3Hauenue)  |20-40
as aTTecTanus 40 6an10B (MaKCUMaIbHOE
(9K3aMeH) 3HAYEHHE)
HToro no npoMe;KyTo4HoOM aTrecTanuu (IK3aMeHy) 40 6annoB

CyMmMmapHasi OnleHKa 110 JUCHUILIMHE:

Cymma 0asuioB TeKyIel U NpoMeKyTOUHOM

arrectauud 51 — 100 6.
VYuebnas Cymma |Bugel u pe3ynbrathl |OLIEHKA B aTTECTAllMKU bambr
pabota (Bujibl) |0aIoB |yueOHOM paboTHI

3 cemecTp
Tekyuas 60 JlekuuoHHbIE 1 6anna nocemenue 1 7-11
yueOHas 3aHATUS (KOHCIEKT) |JIEKIIMOHHOTO 3aHATHUS
paborta B (11 3ansTHiL)
ceMecTpe IIpakTrnueckue 1 6ana - nocemenue 1 14 -22
(ITocemenne 3anatus (11 IIPAKTUYECKOTO 3aHATUS
3aHATUH 1O 3aHATUH). 2 fas1a — nocenieHue 1 3aHATHS U
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pacICaHHIO U CYIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITIOJTHEHUE paboTy Bcell Tpymibl,
3aaHUMN ) KonTposbhbie 3a ogny KP ot 1 no:
pabotsl (2 pabotsl) |3 6ann0B (BbIoOIHEHO 51 - 65% 5-10
3aJJaHu)
4 6anna (BeINOIHEHO 66 - 85%
3aJJaHu)
S 6asna (BeimonneHo 86 - 100%
3aJJaHuN)
NunuBunyansHoe 5 6asJ10B (IOPOTOBOE 3HAUCHHE) 5-13
3a/laHne 13 6as10B (MakCUMAaJIbHOE
3HAYCHHE)
Hroro no rexymeii padore B cemecrpe 31-60
[TpomexyToun (40 VYcrHblii onpoc 20 6ams10B (moporoBoe 3HaueHue)  (20-40
ast aTTecTanus 40 6an10B (MaKCUMaJIbHOE
(3K3aMeH) 3HAYCHHE)
HToro no npoMe:KyTo4Hoil arrecTanuu (3K3aMeHy) 40 6amoB
CymMapHasi OlleHKA 110 M CUMILIMHE: Cymma 0asuioB TeKyIel U MPOMEKYTOUYHON

arTecTaluu 51 -100 6.

5 MarepuajJIbHO-TEXHHYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOoAn4ecKoe
o0ecneyeHure JUCUUIINHBI
5.1 YueOHast iureparypa

OcHoBHas yyeOHas1 uTeparypa

1. AtanacsH, C. JI. 'eomerpus 1: Yuebnoe nocobue / Atanacsu C.J1., [TokpoBckuit
B.I',, - 2-e u3n., (31.) - MockBa :BMMHOM. JIa0. 3nanwmii, 2017. - 334 c.: ISBN 978-
5-00101-452-2. - Tekct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/541056

2. ArtanacsH, C. JI. 'eomerpus 2 : yueobHoe mocobue st By3oB / C. JI. ATtaHacsH,
B. I'. I[Tokposckuii, A. B. Ymakos ; o pea. C. JI. Atanacsna. - 2-e uza. - Mocksa
: Jlaboparopust 3nanuii, 2020. - 547 c. - ISBN 978-5-00101-678-6. - TekcT :

anexkTpoHHbI. - URL: https://znanium.com/catalog/product/1201312

JlonoJIHUTEIbHAS JIUTEpPaTypa

1. Hanunrep, B. A. T'eomerpusi: miiaHUMETpUUYECKUE 3a7a4l HA MOCTPOEHUE :
yueOHoe nocobue nanst By3oB/ B. A. lanunrep. — 2-e uzn., ucnp. — Mockaa :
N3natensctBo FOpaiit, 2020. — 155 c. — (Briciiee obpazoanue). — ISBN 978-
5-534-05758-4. — Tekcr : osnektponnslii // OBC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/454909

2. [IpuBanos, . 1. AHanutuyeckas reoMmerpus : yueOHUK ayg By3oB / U. W.
[IpuBanoB. — 40-e u3n., crep. — Mocksa : M3narensctBo FOpaiit, 2020. — 233 c.
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— (Boicmiee o6pazoBanue). — ISBN 978-5-534-01262-0. — Tekcr : 371€KTpOHHBIHA
// OBC KOpait [caiit]. — URL: https://urait.ru/bcode/451192

5.2 MaTepl/laﬂLHO-TeXHH‘IeCKOC H IMporpaMmmHoc¢ o0ecrneueHue ANCHUII/INHBI

YdeOHble 3aHATHS MO JUCHHUILUIMHE MPOBOAATCS B yueOHbix ayautopusx KITIN

KemI'V:

T'eomerpust

216 Aynmutopus METOOVKA MAaTEeMaTHYEeCKOTO Pa3BUTHA M OOydeHUS
MareMaThke YueOHas ayAuTOpHs ISl IPOBEACHHUS 3aHATHI JIEKIHOHHOTO
THIA, CEMHHApPCKOTo (NMPAaKTHYECKOr0) THMNA, s TPYHIOBBIX U
WHIHMBUIYJIbHBIX KOHCYJIbTAIHH, TEKyILIEero KOHTPOJIS u
MIPOMEKYTOYHOH aTTecTaly (MyJIbTUMEHIHAS)

CrenmanusupoBanHas (ydueOHas) MeOenb: JOoCKa MenoBas, Kaderpa,
CTOJIBIL, CTYJIbS

OOopynoBanue s TpPE3CHTANMK y4eOHOro MaTepuaia: JocKa
WHTEPaKTHBHAsS, KOMIIBIOTEP IIPENoJaBaTelisi C MOHUTOPOM, MPOEKTOD,
aKyCTHYeCKas CUCTEMa, SKpaH

Hcnonp3yemoe mporpammHoe obecrieuenne: MS Windows (Microsoft
Imagine Premium 3 year o cyomuneH3noHHOMY norosopy Ne 1212/KMP
or 12.12.2018 r. go 12.12.2021 r1.), LibreOffice (cBoG0OIHO
pacupoctpansiemoe I10), artuBupycaoe [10 ESET Endpoint Security,
mmnensuss NeEAV-0267348511 nmo 30.12.2022 r.; Mozilla Firefox
(cBobomHo pacmpoctpansemoe [10), Google Chrome (cB0G60IHO
pacnpoctpansemoe I10), Opera (cBoboano pacmpoctpansemoe I10),
Foxit Reader (cBobGoaHO pacnpoctpansemoe [10), WinDjView (cBo6o1HO
pacnpoctpansemoe 110), Sunexc.bpaysep (oTeuecTBEeHHOE CBOOOIHO
pacnpoctpansiemoe [10).

WurepHer ¢ obecnieuenueM nocryna B OM1OC

654027, Kemeposckas
obmacte - Kysbacce, T.
HoBoky3Henk,  mOp-KT
[Inonepckuid, m.13,
mom. 1

5.3 CoBpemeHHbIe IPpodecCHOHAIbHBIE 0a3bl JAHHBIX U HH(GOPMAIITUOHHBIE

ClIpaBOYHBIC CUCTEMDbI.

Hepeuens CIIB/l u UCC no aucuuivinHe

1. OOmepoccuiickuii MaTeMaTHYECKUN opTai (MHGOPMAaIIMOHHAS CUCTEMA) -
http://www.mathnet.ru/

2. Nudopmanmonnas cucrema « EnMHOE OKHO TOCTyNa K 00pa30BaTeIbHBIM

pecypcam» - http://www.window.edu.ru.
3. zbMATH -  https://zbmath.ore/ - MaremaThuyeckas
OXBaThIBaIOIIIAsl MaTepHaibl ¢ KoHIa 19 Beka. zbMath conepxut okono 4 000

0aza JTaHHBIX,

000 moxymenToB, u3 6omee 3 000 xypHasioB u 170 000 KHUT IO MaTeMaTHKE,
CTaTUCTHKE, WH(POPMATUKE, a TaKKe MAIIHHOCTPOEHUIO, (UBHKE,

CCTCCTBCHHBIM HayKaM H JIp.
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6. Unble cBeaenns u (WJIn) MaTepuaJbl.

6.1

o 2w

. IlpumepHbie TeMbl MUCbMEHHBIX Y4e€0HBIX Pa0doT
KontpoabHas padora Nel

AHnanumuueckan ceomempusn Ha NIOCKOCHU
BapuanTt (oOpasern)

1. Haiitu xoopauuatel Touek M(3;1), N(-1;5), P(-3;-1) B HOBO#1 crcTemMe KOOpAUHAT, €CIIn
OCH KOOp/IMHAT IIOBEPHYTHI BOKPYT Hayana KOOpauHAT Ha yrod (-45°).

2. BeiBecTH ypaBHEHHE I€OMETPUUECKOTO MECTa TOYEK, YIAAJICHHBIX OT mpsiMou 8x-15y-25
Ha 2 eauHuLbl. CenaTh 4epTeXK B CUCTEME KOOPAUHAT.

3. CocraBuTh ypaBHEHHE DIUIHICA, (HOKYChl KOTOPOTO pPACHOJOXKEHBI OT OCH abcuucc

5
CUMMCTPHUYIHO OTHOCHUTCIbHO Ha4Yalla KOOpAHWHAT, C€CJIW JdaHbl TOYKaA M(2, - 5) SJIJIMIICAa 1

2
€ro DKCLICHTPUCUTET e=§ .

4. TlpuBectH ypaBHeHME KpHBOH 9x°-24xy+16y*-20x+110y-50=0 kK KaHOHUYECKOMY BUIY U
MIOCTPOUTD €€ B CUCTEME KOOPIUHAT.

5. Jlan mapamnenenunen ABCDABCD', rne A(4;-3;2), B(6;1;-1), D(-4;-2;0), A'(-2;-6;6).
A) CnenaTp 4epTex B CUCTEME KOOPIMHAT.
B) Haiitu 065eMm ABCDABCD.
B) Haiitu miomans ocHoBanust ABCD.
I') Haiitu Beicoty A'H, onymennyo na (ABCD).
J1) Haiitu yron mexny AB u A'D'.

Kontpoabnas padora Ne2

Ananumuueckasn ceomempusn 6 npocmpancmee

I. B npsimoyroipHO# AeKapTOBOM CUCTEME KOOPANHAT AaHbI 4 TOUKU A4, B,C, D.
[Toctpouts nupamuny ABCD;
CocraButs ypaBHenue rpaneii ABC, BCD.
Hanucate ypaBHeHHe mepneHAMKyJsipa U3 D Ha rpaHb ABC, HalWTU €ro JJUHY U TOYKY
najeHus Ha 4BC (OCHOBaHUE MEPIIEHIUKYIISPA);
Hanucars ypaBHeHUE NMEpHEHAUKYISpa U3 A Ha NpAMyl0 BC, HAWTU €ro JJIMHY U TOUKY
nmageHus Ha BC
Haiitn yron mexny npsimor AC ¥ rpasbo BCD;
Haiitn yron mexny rpanssmu ABC u BCD;
Haiitu yron mexay npsmeimu AD u BC;

Hanucats ypaBHeHHe OUCCEKTpUCHI yrila BAC , HATH TOUKY ee MmaJieHust Ha BC .
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ypaBHeHueM. [Toctpouts ee B cucteme koopauHat OXVYZ.

Tabnuua k 3amanuro 1.

I1. B npsitMOyroiapHOM JE€KapTOBOM CUCTEME KOOPJIAUHAT MOBEPXHOCTH 3a/1aHa CBOUM

Bapuaursl 3axanunii

Tabnuua k 3amanuro 11.

Ne 4 B c D Ne

L | (200)| (0;1,0) | (0;0;2) | (22;0) 1. X2y +372-24=0

2. | (1,0;0) | (0;2;0) | (0;0;2) | (20;2) 2. 9y2-422=36

3.1 (2,0,0) | (0;2;0) | (0;0;1) | (0;2;2) 3. X2-2y*+322+6=0

4.1 (20,0) | (0;2;0) | (0;0;1) | (2:0;2) 4. x2-2y* +4=0

5.0 (,0;0) | (0;2;0) | (0;0;2) | (252;0) 5. 36x2-9y2+47%-36=0

6. | (220;0) | (0;2:0) | (0:0:1) | (0;2;4) 6. y2-22+4=0

7.1 (20;2) | (0:1,0) | (0;0;3) | (0;2:2) 7. 9x>+4y>=36

8. | (Lo;1) | (0;2;0) | (0;0;2) | (2:2:0) 8. Xyt
6 9 16

9. | (40,0) | (0;10) | (0;0;1) | (2;0;2) 9. 3x2+4y2-122-12=0

10. | (0;4;1) | (0;1,0) | (1,0;4) | (2;0,0) 10. y?-2z=1

1. I[aHBI ABC CTOPOHBI INapajuiejiorpamMma MU yrojl MEKAy €ro AJuaroHasiMu. HOCTpOI/ITL

Hpeoﬁpasoeauuﬂ njiockocmu

napajjicjiorpamMm.

Yrkazanue: Coenamv napannenvHuili nepenoc Ha ompe3ok AB, 20e AB — ocnosanue

napannenocpamma.

2. JlaHbI 1BE OKPY>KHOCTH U TOUYKa A, UM He mpuHaiexamias. [loctpouts paBHOOEAPEHHBIIH
tpeyronbHUK ABC (AB=AC) ¢ 1aHHBIM YTJIOM O TIpH BepIIrHE A Tak, 4TOOBI TOUKH B u

Kontpoabnas padora Ne3

Bapuanrt (oOpas3err)

C nexxanu Ha JBYX JaHHBIX OKPYKHOCTAX (METOJ IIOBOPOTA).

3. [an octpeiii yron AOB u Touka M BHyTpu Hero. [1ocTpouTs OKpYHOCTb € LIEHTPOM Ha
cropoHe yria BO, kacarolyrocs Apyroil CTOpPOHBI yrila U MPOXOSAILYI0 depe3 Touky M

(METOoJT TOMOTETHH U TIOI00uS).
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4. JlaHa OKpY>XHOCTb U JIB€ TOYKH, €l HE NpUHaIexamue. Upe3 3TH TOYKU NPOBECTH
OKPY’>KHOCTb, OPTOTOHAJIbHYIO JaHHOU (METO MHBEPCUH )

Konrpoabnas padora Ne4
Teopus uzoopasricenuii
BapuanT (o0Opaszen)

1. [TocTtpouts u300pakeHHE MPaBUILHONH BOCHBMHYTOJIBHOW nUpamMuibl. llocTpouTh
n300pakeHe PaBHOOEIPEHHOIO MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, OMHUCAHHOTO OKOJIO
OKPYKHOCTH.

2. [Toctpouts AByMs crmoco0aMu cedeHHEe HAKJIOHHOTO Mapajliesienuiiesla IOCKOCThIO,
3ajaHHOi Touko M mHa GokoBOM pebpe u Toukamu N u P Ha IUIOCKOCTSIX OBYX
cMeXHbIX TpaHedl. [locTpoeHue BBIMONHUTE B Tpad@UUECKOM pEdaKTOpe WIH B
KOMIIbIOTEpHOM mporpamme “JKuBasi MaTemaTuka’.

3. [TocTpouts ceueHue TpeyroabHOM MUPaMUIbI, €CIH IUIOCKOCTh TPOXOUT YePE3 CTOPOHY
OCHOBaHUS M Touky M (M,) BHe mupamunbl, rae M, — npoekuuss M u3 BepUIMHBI
MUpaMHIIbl Ha TUIOCKOCTh OCHOBaHUs. [locTpoeHHe BBINOTHUTH B TpaduyecKoM
pelakTope WK B KOMIBIOTEPHOU nporpamme “YKuBas maTemMaTuka’.

4. [TocTpouth ceueHne KOHyca MIOCKOCTHIO, 33JJaHHON TOUYKOW Ha OJHON M3 00Pa3yoIIUX
U creioM L Ha MI0CKOCTH OCHOBaHMWSA, pudeM L mepecekaeT OCHOBaHUE KOHYcCA.

B xy6e ABCDA,B,C,D, noctpouts 0011l nepnenaukysip npsamsix 4,8 n B,C.

6. Ha u3o0pakeHnn paBHOOEAPEHHOTO TPEYrojbHUKA, BHICOTA KOTOPOI'O paBHAa CTOPOHE

OCHOBAaHUS, IOCTPOUTH U300paXKEHHE LIECHTPOB BIMCAHHOTO U OMUCAHHOTO KPYTOB.

NupuBuayanbHoe 3alaHue 110 TeMe “Iemenmsl 6eKMOpHOl
anzeopuvl. Cucmemuvl KOOpOUHAM HA NJIOCKOCMU U 6
npocmpancmee”

BapuanT (00paszen)

1. Jlokasars couerarensHOe CBOMCTBO OIEPALMK CyMMBI BeKTOpOB: (d+b)+c=a+(b+c)

2. prOCTI/ITB BCKTOPHBIC BbIPAKCHUA:

a) AB+D,C, + BB+ B, A, + BB, + D, 4 ;

6) L AC +1BB +LCD+1DA, ccm BC=AD, 44 = BB, , CC, = DD, .
2 2 2 2

3.  OOpasyloT 1M  BEKTOPBI ;{122} B{OL—L} Z{_ 4 11 }
' 37373)° V2T V2] 32734232

OpPTOHOPMHUPOBAHHBIN 6a3uc?
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4. B terpasgpe OABC muockue yrisl npu BepmnHe O — npsamsle. Vcnonb3ys BEKTOPBI, HAUTH
yron Mexay ouccekrpucamu yriioB AOB u BOC.

5. Huknouootl masvieaemcs mpaekmopus, onucvléaemas moukou M okpysxcnocmu paouyca v,
Kamsweticsi 6e3 ckoavdiceHuss no oanHou npsmoti [. IlpuHsB npsmyro [ 3a ock a0cuuce, a
HAYaJbHOE II0JIOKEHHWE TOYKM M 3a Hadajlo KOOpJAUHAT, HamucaTb YpPaBHEHHUE LUKJIOUIbI U

MMOCTPOUTH €€ 11O TOUYKAM.

HNuauBuayajabHoe 3agaHue mno teme “Moodenv Ilyankape naanumempuu
Jlobaueeckozo”

B mooenu Ilyanxape nocmpoums 3a0anuyro kongueypayuio ceomempuu Jlobauescrkozo.
1. IlocTtpouTh TPEYrojbHUK C TPEMS JaHHBIMHU BEPIIMHAMH U €r0 MEAHAHbI.

2. ITlocTpouTh TPEYTOJBHUK C TPEMsI TaHHBIMUA BEPIIMHAMU U €TO BHICOTHI.

3. TlocTpouTh TPEYroiabHHUK C TPEMs TaHHBIMH BEPIIMHAMHU U €r0 OMCCEKTPUCHI.

4. IlocTpouTh TpPEYroJbHUK C TpeMs JaHHBIMH BEpPIIMHAMHU W €ro CEpeIUHHbBIC
NEPHEHANKYIISIPHI.

5. IloctpouTh paBHOOEAPEHHBIN TPEYTOIBHUK U €T0 BBICOTY, MPOBEACHHYIO K OCHOBAHUIO.

6. IloctpouTs paBHOOEIPEHHBIN TPEYTOJBHUK U €T0 MEIUaHY, IPOBEICHHYIO K OCHOBAHHUIO.

7. TlocTpouTh TpaNeUuIo U €€ CPEAHION JTUHUIO.

8. TlocTpouTs paBHOOEAPEHHYIO TPACIHIO.

9. IlocTpouTs napamieaorpaMM U OJIHY U3 €0 BBICOT.

10. [TocTpouTh Tpanenuro u e BbICOTY.

11. TToctpouTh Tpamneuuro U OUCCEKTPUCY OAHOTO (JIF0O0T0) €€ OCTPOro yria.

12. TlocTpouTs mapaiesorpaMm U OUCCEKTPUCY €r0 OCTPOTo yTJa.

13. IlocTtpouth paBHOOEAPEHHBIN TPEYroJbHUK U €ro OUCCEKTPUCY, IPOBEACHHYIO K
OCHOBAHHUIO.

14. ITocTpouTs JBa paBHBIX MEXy COOON MPSIMOYTOIbHBIX TPEYTOJIbHHKA.

15. ITocTpouThs NPSMOYTOIBHBIM TPEYTOJBHHUK U €r0 MEIHaHy, NPOBEACHHYIO U3 BEPIINHBI
IPSIMOTO yTJa.

16. [TocTpouts yeThipexyronbHUK Cakkepu U OUCCEKTPHUCHI €T0 MPSMBIX YTJIOB.

17. IlocTpouTh NPAMOYTOJIBHBIM TPEYTOJBHUK M €0 BBICOTY, IIPOBEIEHHYIO M3 BEPIIHMHBI
IpsIMOTO yTJa.

6.2. IlpumepHbie BONPOCHI U 3aJaHUs / 3a1a4d IJIsl NMPOMEKYTOUYHOM
aTTecTanuu

Tadauua 8 - IIpumepHbIe TEOPpEeTHYECKHE BONPOCHI M MPAKTHYECKHUE 3a1a4H K IK3aMeHy

Paznensr 1 TemMbl [IpumepHsie teopernueckue | [IpuMepHbIe pakTHUECKHE 3a1a4H
BOTIPOCHI
2 cemecTp
1. DiieMeHTHI BEKTOPHOH aJIre0phl
1.1 OcHoBHble TOHATHS U | 1. Crnoxenue u Beruntanue | 1. Jlan mapamnenorpamm ABCD, M —
TEOPEMBI BEKTOPHO}i | BEKTOPOB, HMX ONPEJENCHHEe M | TOYKA IIEPECEYCHHsl ero JMaroHalew.
aireOpbl CBOMCTBA. Beipazure BektOoper MA, MB uepes
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2. YMHOKEHHE BEKTOpa Ha
YHCIIO, OTIpEIICIICHIE Hu
CBOMCTBA.

3. bazuc CHCTEMBI
BEKTOPOB. Teopemsbl 0
Pa3IoXKeHUH BEKTOpa 10 Oa3ucy.
4, Heob6xonumoe u
JIOCTaTOYHOC yCJIOBHE
KOJUTMHEAPHOCTH BEKTOPOB.

5. Teopembl 0
KOOpAWHATAaX JIUHENHOHN
KOMOHMHAIIUN BEKTOPOB.

BekTopsl AB=a u AD=b.
2. Hansr BekTopsl: a=(1;-2), b=(-0,5;1),
¢=(2;0). Haiimure KoOOpAWHATH BEKTOPOB

c—2b a+b
" —c.
2 2
3. Bexrop a=(5;4) umeeT Hadajgo B

touke A(-2;3). Haiigure KoopAWHATEI
KOHIIa 3TOTro BekTopa. IlocTpoiite 3TOT
BEKTOp B IPSIMOYTOJIbHOM JEKApTOBOU
CUCTEME KOOPMHAT.

4. VI300pa3uTe Ha MIIOCKOCTH HEKOTOPBIH

BEKTOp a ¥ IIOCTPOMTE BEKTOPHI v/ 2 a, -

a+/3.

5. Onpenenuth BUJ YETHIPEXYTOJbHUKA
ABCD, ecu A(1, 1,4), B(1,3, -1), C(5,
5,-3),D(5,3,2).

1.2.
MPON3BE/ICHHE BEKTOPOB

CkamnsipHoe

6. CkansipHoe
MIPOM3BECHHE BEKTOPOB,
3aJaHHBIX KOoOpaAuHaTaMu.
Mopyne BeKTOpa.

7. CkansipHoe
MIpOM3BEICHHUE BEKTOPOB,

OIpEeJIEIICHUE U CBOMCTBA..

6. B npsmoyroiapHOM AexkapTOBOU
cucreme KOOpAWHAT 3aJaHbl
KOOPAUHATEI JIBYyX BEPIIUH
tpeyrompauKa  A(1;-2) uw  B(3:4).

HalinuTte KoOpAMHATBI €ro TpeTbei
BCPIINHLI C, 3Hasg, 4YTO 3Ta BEpIIMHA
nexut Ha ocu Ox 1 uto ZACB=90°.

7. Haiigute yriel TpeyroiabHuka ABC,
3Hasl NPSAMOYIOJIbHBIE KOOPIMHATHI €ro
BepruH: A(2;1), B(-3;2), C(0;4).

1.3.
[IPOU3BEEHUE BEKTOPOB

Bekropnoe

8. OmpeneneHue u CBOMCTBA

BEKTOPHOT'O TIPOU3BEICHUS
BEKTOPOB

9. BexkTopHOoe mnpou3BeaCHUE
BEKTOPOB, 33JaHHBIX CBOMMH
KOOpAWHATaMH B
OPTOHOPMHPOBAaHHOM Oasuce

10. I'eomeTpuueckue
MIPHIIOKEHUS BEKTOPHOTO

IIPOU3BEACHHA BECKTOPOB

8. Hailingute momans TpeyroiabHUKA
ABC, 3Has HIPSIMOYTOJIBHBIE
KoopauHathl ero BepmuH: A(2;1;1), B(-
3;2;3), C(0;4;1).

9. Haiinure BBICOTY mapaienorpamma
ABCD, omymeHHyo Ha cTopoHy AD,

ecnu AB = {4;5;4); AD = {1, -1;V7}

1.4. CwMmela"HHoe
MIPOU3BEICHUE BEKTOPOB

11. OnpeneneHue U CBOICTBa
CMEIIaHHOTO MIPOU3BEACHUS
BEKTOPOB

12. CmemanHoe NOpou3BEJCHUE
BEKTOPOB, 3aJlaHHBIX CBOUMH
KOOPJAMHATAMH B
OpPTOHOPMHPOBAaHHOM Oa3uce

13. I'eomeTpuueckue
TIPUIIOKEHUS CMENIaHHOTO
MPOU3BEJICHUSI BEKTOPOB

10. Haiimute o0bem Tetpadnpa ABCD,
ecu A(2;1;1); D(2;-1;2); C(-2;0;1); B(-
3;2;5).

11. Haiinure BbICcOTY TeTpasapa ABCD,
MIPOBEJICHHYIO M3 BEPIIMHBI A Ha T'paHb
BCD, ecmu A(2;-1;1); D(2;-1;-2); C(-
2;0;1); B(-3;-2;5).

12. TlokazaTte, uto TOUku A(2, -1, -2),
B(1, 2, 1), C92, 3, 0) u D(5, 0, -6) nexat
B OJIHOM IJIOCKOCTH.

13. Iloka3zaTe, uro BekTOpHl a=-i+3j+2K,
b=2i-3j-4k, c=-3i+12j+6k
KOMILJIAHAPHBI.

2. AHanuTHYecKas TeOMCTpPHUA HA IINIOCKOCTHU

2.1. CucreMbl KOOpAMHAT

14. Addunnas CUCTEMBI

14. Haiitu mmomane KBajapaTa, €Cid

Ha [UIOCKOCTH. | KOOPJIMHAT Ha IJIOCKOCTH W B | JaHBl KOOPAMHATHI JBYX €0 CMEKHBIX

Ipocreiimme 3amaun B | TPOCTPAHCTBE. [IpeoGpazoBanue | BepiuH (1;-2) u (4; 2).

KOOD/MHATAX ad$uHHOI cucTeMbl KoopAMHAT. | 15. 3Has NpAMOYrojbHbIE KOOPAMHATHI
15. IIpssmoyrosbHast BepmrH TpeyromsHuka A(1;-2), B(1;1),
cucremMa KOOpPJIMHAT Ha | C(5;-2), HaliuTe NIMHY €ro MeJHaHbI
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mwiockoctu.  [IpeoOpa3oBanue
MPSIMOYTOJILHOU CUCTEMBI
KOOp/IMHAT.

16. [Ipocreitmue 3a/1auu
AHAJIUTUICCKOHN TCOMETPUU:
paccTossHUE  MEXIy  JABYMS
TOYKAMW;, JIeJICHUEe OTpe3ka B
3aJIaHHOM OTHOIIICHUH

CM.

16. Halitu, B KakOM OTHOIIEHHUH TOYKa
C(3;2) memut otpe3ok AB, ecitu A(0;5),
B(-1;6).

2.2. [Mpsmas Ha | 17. Oo1ee ypaBHeHue | 17. B mpsMoyronbHOH nekapTOBOM
IUIOCKOCTH. IpsSIMOM; €€  PAacHOJIOKEHHE | CHCTEMe KOOpAUHAT COCTaBbTE
OTHOCHUTEIBHO CUCTEMBI | YpaBHEHHUS OucceKkTpuc YIJIOB,
KOOPJMHAT. o0OpasyembIX mpsMbIMH  3X-y+5=0 u
18. [TapameTpudaeckue u | 3x+y-4=0.
KaHOHHUYECKHE ypaBHeHus | 18. Uepe3 TOuKy mepecedeHus MpSIMBIX
npsmMoi. YpaBHeHue mnpsaMoil B | 3x-y=0 u x+4y-2=0 npoBeneHa npsmas,
OTpEe3Kax. MEPIeHINKYISpHAS K TpsaMoit 2x+7y=0.
19. VYpaBHenue mpsamoil c¢ | Haiinure ypaBHeHHE 3TOH HOpsIMOA B
YTJIOBBIM K03(pPUIIUEHTOM. | MPSIMOYTONBHOM JEKapTOBOW CHCTEME
YpaBHeHuE NOpsIMOM, 3aJaHHOW | KOOpAHHAT.
TOYKOM M BEKTOPOM HOPMAJIH. 19. Hanumure ypaBHEeHHE MpsMO,
20. Yron Mexay ABYMsS | IpOXOASIIEH depe3 TOUKY IMepeceyeHHs
HPSAMBIMH. VYcnoBus | npamMeix 2x+3y-8=0 u 5x-y-3=0 u TOuKy
MMAPAIIIETBHOCTH U | nepecedyeHus npsameix 4x-3y+3=0 u x+y-
NEePIEHIUKYISIPHOCTH nByx | 1=0.
MPSMBIX. 20. JlaHbI IPAMOYTOJIbHbIE KOOPIUHATHI
BepmnH TpeyrombHuka A(2;0), B(1;1),
C(5;4). Haiinute AmUHY BBICOTHI 3TOTO
TpeyrojbHHKa, MIPOBEJICHHOM u3
BEPILMHEI A.
21. CocTaBUTh YpaBHEHUE MPSIMOM,
npoxofsamei uepe3 Ttouky A(l, -2) u
P |
JIEBBIN (POKYC AILTUIICA 259
22. CocTaBUTh YypaBHEHHE MpPSIMOH,
npoxofsamei 4yepe3 Touky A(l, 3) u
x2 y2
MpaBbId POKYC TUTIEPOOITHI 16 9
23. Haiitu paccTosHHE OT IIeHTpa
2, .2
OKpYXHOCTH +y +2y=0 10
npsMoit
y=4-2x.
2.3.  Kpuseie BrTOpoOro | 21. YpaBHeHnne 24. CocraBbTe YypaBHEHHE NapadOJIbI,
nopsAaKa OKPY>KHOCTH. BsaumHoe | ecnu u3BecTHO,  uYTO  mapalona
pacrnonaoxeHue JIBYX | CAMMETpHUYHa OTHOCUTENbHO ocu Oy,
OKPYXXHOCTEH, OKpYXHOCTH u | pokyc momemaercs B Touke F(0;2),
MIPSIMOH. BEpIIMHA  COBMAJaeT C  HAYaIOM
22. Kanonnueckoe KOOPJHMHAT.
ypaBHeHHEe  mapabonbl, ero | 25. CocTaBhTe KAHOHUYECKOE YPABHECHIE
CBOICTBA. rUrepoobI, ecnu JUTHHA
23. Kanonnueckoe JIEUCTBUTENBHOW  OCH  paBHa 6,
ypaBHEHUE JJIUIICA, ero | rumep0Ooja MPOXOAUT Yepe3 TOUKY
CBOMCTBA. M(9;4).
24. Kanonuueckoe 26. CocTaBbTE KAHOHUYECKOE ypPaBHEHHE
ypaBHEHHE  TUHEpOOJIBl,  €ro | JJUIMICAa, 3Hasg, 4YTO JUIMHA MaJlod
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CBOICTBA.

25. ITapabona kak rpadux
KBaJpaTUIHOHN (DyHKIIUH.

26. I'unepbona kak rpadux
00paTHOH MPOMOPIHOHATIBHOM
3aBUCHMOCTH

MOJIyOCH  paBHa 3,
paBeH.

27. CocTaBbTe ypaBHEHUE OKPYKHOCTH C
ueHTpoM B Touke O(5;2), kacaromeiics
npsiMont x-3y+2=0.

28. Hammcate ypaBHEHHE OKPY>KHOCTH,
JUaMETPOM KOTOPOH CIYXHT OTPE30K

9KCHCHTPUCUTCT

X
XY

pSMON 4 3 , OTCEUYCHHBIA OCsIMU

KOOpJMHAT.

3. AHanmuTHYeCcKas r COMCTpPUA B IPOCTPAHCTBE

3.1. TTimockocTs.
Croco0bl  3amaHus |
YPaBHEHUSA [IIOCKOCTH.

27. Crioco0OsI 3aJlaHus
IJIOCKOCTH. YpaBHeHuUs
IJIOCKOCTH.

28. Oobuiee ypaBHEHHE
IJIOCKOCTH. Pacnonoxenue
IJIOCKOCTH OTHOCHTEIHHO
CHUCTEMBI KOOpAuHAT.
YpaBHeHuE IJIOCKOCTHU B
OTpE3Kax.

29. PaccTosaue oT TOUKH 10
IIJIOCKOCTH. VYron MEXAY
IJIOCKOCTSIMH.

30. Bzaumuoe

pacmonoXeHne IOByX H Tpex
IIOCKOCTEH.

29. B npsAMOyroipHOW J€KapTOBOH
CHUCTEME KOOpIAMHAT JaH TeTpa’ap
KoopauHatamMu cBoux BepmuH A(l; -
1,2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
CocraButb ypaBHeHue rpanu ABC.

30. IlmockocTh 3amaHa CBOMM OOIIMM
ypaBHeHueM: 2x+3y+12z-12=0. Haiitu
IUIOIAAb TPEYroJbHUKA, OTCEKaeMOTO
3aJJaHHOW IUIOCKOCTBIO B IUIOCKOCTH
x0Oy.

31. B nOpsSMoOyroiapHOM JAeKapTOBOMH
CHUCTEME KOOpIAMHAT JaH TeTpa’ap
KoopauHaTaMu cBoux BepuimH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiitu aByrpannsiii yron ABCD.

32. B OpsAMOyroiabHOM JAeKapTOBOU
CHUCTEeME KOOpAWHAT JaH TeTpasap
KoopauHaTaMu cBoux BepumiH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiitu nnuny BeicoThl Ha rpans ABC.

3.2 [Ipsmas B
MIPOCTPAHCTBE

31. Cnoco0sr 3aJJaHus
npsMol B MPOCTPAHCTBE.
YpaBHeHUs NpAMOIL.

32. Yron Mexay AByMs
NPSAMBIMHU. B3aumHoe
pAacroyioKeHHE ABYX IPSIMBIX B
MIPOCTPAHCTRBE.

33. Yroa mMexnay npsamMod u
IUIOCKOCTBIO. Bzanmnoe
pacmoyiokeHue — mpsMoil |
IIJIOCKOCTH.

34. Paccrosnue MEXAY
CKPELIMBAIOLIMMUCS MPSIMBIMU.

33. B 1nOpsIMOyroiapHOM JeKapTOBOU
cHUCTeME KOOpAMHAT JaH TeTpa’ap
KoopauHaTtamMu cBoux BepmmH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiit yron mexny npsmeimu AD u BC.
34. Haiitu TOUKy nepecedeHus npsmoil u
TUIOCKOCTH, €CJIM TpsiMasi 3aflaHa JIByMsI
toukamu A(-1; 2; 0), B(-2; 1;1), a
IUIOCKOCTh ~ 3aJaHa CBOMM  OOLIMM
ypaBHeHUEM 2x-4y+5z-8=0

35. B 1nOpsIMOyroiapHOW JAeKapTOBOH
CHUCTeME KOOpAMHAT JaH TeTpa’ap
KoopauHatamu cBoux BepmuH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0:1).
Haiit yron mexay npsimoid AD u ABC.

3.3. IloBepxnoctu BTOpOIrO | 35. [ununapuyeckue U | 36. B mpsMOYroslbHOW [eKapTOBOMN
HopsKa KOHUYCCKHE HIOBCPXHOCTH. | cUCTEME KOOPAMHAT IIOBEPXHOCTH
LunuHap BTOPOTO MOpsIKa. 3aJaHa CBOMM YpaBHEHUEM:
36. IlosepxHocTn x>+2y*+37z2-24=0.  OmpeneianTs  BHA
BpAIlCHUAL. Cdepa, | yopepxnocty.
KaHOHquCKO; YPaBHCHHC | 37 B 11pgMOyroibHON JIEKapTOBOM
chepr. JUIMHCOUA, €TI0 | cycreMe  KOOPAMHAT —ITOBEPXHOCTh
cpouctsa. 3aJjaHa CBOUM aBHEHHEM:
37. OIHOMOIOCTHBIH O yp )
x*+2y*+32*-24=0. ITocTpouts
runepOoIons.
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38. JIBynonocTHsIN
runepOoIons.

39. DIANTHYECKIH
napaboIonI.

40. I'unep6onuyeckuit
mapaboJIon T

TIOBEPXHOCTbH B MPSIMOYTOJILHOM CHCTEME
KOOpJIMHAT.

38. B mpsMOyrosbHOM JeKapTOBOM
CUCTEME KOOPAMHAT IOBEPXHOCTH
3a71aHa CBOUM YPaBHEHUEM:
x+2y>+372-24=0. Hatitu TOYKH
nepecevyeHrsl JaHHOW MOBEPXHOCTH C
mpsmoit AB, eciim A(-1; 2; 0); B(2; -1; 2).
39. B nmnpsamoyronbHOM — cucrteme
KOOpAMHAT 3ajaHa cdepa  CBOUM
ypaBuenuem  (x —2)2+ (y +1)% +
(z—4)%? = 16. Onpenenurs,
MepeceKaeT JIM MIOCKOCTh 2x-4y+5z-1=0
3amaHHyo cdepy.

40. B npsamoyroibHOM JIeKapTOBOM
CHCTEME KOOPAMHAT IOBEPXHOCTH
3a7laHa CBOMM YpPAaBHEHHUEM: x*+2y>-
24=0. IlocTpouTh IOBEPXHOCTH B
IPSIMOYTOJIFHOM CHCTeMe KOOPIMHAT.

3 cemecTp

4. Ilpeobpa3oBaHms ITIOCKOCTH

4.1. JIBmKeHNE IIOCKOCTH.
YacTHble BUJIBI ABMXKSHUMN

1. JIBwkeHHs: oOIpeAesicHue,
CBOICTBA, YpaBHECHHUE

2. TIlapamnenpHbIi mEpeHOC U
€ro CBOMCTBA.

3. LlenTpanbHasi CHMMETpPHUS U €€
CBOMCTBA.

4. OceBas CcHUMMETpUS U €€
CBOMCTBA.

5. IToBOpOT U €ro cBOCTBA.

6. Ckoub3si1asi CHMMETPUS U €€
CBOMCTBa

1. JokaxuTte, 4TO OpsMasi, coaepKalas
CepeluHbl OCHOBAHMI PaBHOOOYHOM
Tparenuu, TIePIICHINKY IS PHA
OCHOBaHUSM (METO/ OCEBOI CHMMETPHH)
2. [lBe mpsMele, coaepxaliue TOYKU

[IEPECEUCHHUS JaroHanen
MapauleIorpaMMa,  IMEpPECEeKaloT  €ro
CTOpPOHBI COOTBETCTBEHHO B TOUKax M u
L, N wu K. Jlokaxure, 4TO
YETBIPEXYTOJIbHUK MNLK -

napaiesorpamMMm (MeTOJ] HEHTPaIbHON
CUMMETpPUN)

3. Uepe3 1ieHTp PaBHOCTOPOHHETO
TpEeyroJbHUKA TPOBEACHBI JIBE MPSMBIE,
Yroin MexXIy KOTOpeIMH paBeH 600 u
KOTOpBIE  HE  COJIepKaT  BEpIUIUH
TpeyrojbHHKa. J[OKaXuTe, YTO OTPE3KU
STUX TMPSAMBIX, 3aKIIOYEHHBIE MEXIY
CTOPOHaMH  TPEYrOJbHHKA,  PaBHBHI.
(MeTox MoBOpOTA)

4.2. llogobue u romotetust | 7. Ilomobue:  omnpenenenue, | 4. lokaxure, uto Tpeyronbauku ABC u
CBOICTBa, ypaBHEHUE ABC, MOI00HBI, eciu
8. 'omoTeTHsI 1 ee CBOMCTBA. (AB/AiB1)=(AC/AC))= (BM/BiM)),
r.e BM wmw BM;, - wmemuaHsl

TPEYrOJIbHUKOB.
4.3. Addunnsie | 9. Adpdunnbie npeodpazoBaHus. | 5. boxoreie ctoporst AB m CD
peoOpazoBaHus CoiicTBa adpunnpx | Tpanemmn  ABCD  mpomomkeHsl 10
IJIOCKOCTH peoOpa3oBaHHM. B3aMMHOTO TepecedyeHuss B Touke O.
10. TepcnekruBHo-ad¢unnoe | Toukn E u F — cepenauubl ocHOBaHHI
npeobOpa3zoBaHue Tpaneruu. Jlokaxure, uro Touku E, F, O
11. Tlpumenenne aduHHBIX | IpUHAIEKAT ONHONW HPAMOH (MeTox

peoOpa3oBaHUuil K  PEIICHUI0
3a1aq

adGUHHBIX peoOpa3zoBaHmil)

4.4. NaBepcus

12. HuBepcusi, ee CBOICTBa.
[TocTpoeHre NHBEPCHBIX TOUEK.

6. lloctpouts 00pa3 KBaapata mpH
WHBEPCHH, €CJIHM IIEHTPOM HMHBEPCHHU
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13. HnBepcus OKpY)XKHOCTH U
MPSAMOM.

SIBJISICTCS BEPILIMHA KBajapara, a CTOPOHA
KBaJ[paTa — ee paJinyc.

5. Teopus n300pakeHAN

5.1 IlentpanpHOE u
napauieIbHOe
MPOCKTHUPOBAHUE

14. LenTpanbHOE u
napaieqbHOe IPOCKTUPOBAHKE.
CgoiicTBa TapajuieIbHOTO
MPOEKTUPOBAHHSI.

15. N3o0paxkeHne MIOCKUX
¢uryp mpum  mapauieIbHOM
MPOEKTUPOBAHHU.

16. N3o0paxenne
OKPY>KHOCTH MPHU HapajieIbHOM
MPOEKTUPOBAHHU.

17. N3o6pakenne
MPaBWIBHOTO  MSATUYTOJBHUKA,
LIECTUYTONbHUKA,
BOCBMHYTOJIbHUKA
napaieaTsHOM
MPOEKTHUPOBAHHH.

18. Nzobpaxenne
MHOTOTPaHHUKOB
napaieaTsHOM
MPOEKTUPOBAHHU.

19. Nzobpaxenne
LWJIMHIpA 5 KOHycCa B
NapajuieIbHOU MPOECKLUU.

20. Nzobpaxenue chepsl, ee
9KBATOPA U MOJIOCOB.

npu

npu

7. N3o0pazuth
TPEYTOJbHYIO TIPU3MY,
IUITAHIIP.

8. ITocTpouTs H300paskeHHE PABMIIBHOMN
MATUYTOJLHOU TIPU3MBI.

9. JlaH dYeTBIPEXyrOJIbHUK-OPUTHHAT
ABCD. Iloctpouts ero n3obpakeHne B
NnapajuIeIbHON MPOCKITHUH.,

IIpaBUJIBHYIO
BIIMCAHHYIO B

5.2 IIpoexuroHHBIH
YEPTEK. OCHOBHBIE
MO3ULIMOHHBIE 3aJadd Ha
MIPOEKIIMOHHOM YepTeKe

21. ITonsTue
MIPOEKIIMOHHOTO yepTexa.
TpeboBanus, TpeabsBIsieMbIe K
MIPOEKITMOHHOMY YEePTEXKY.

22. [MonHoTa M300paXKEHUH.
ITpumepsr HETIOJTHBIX
MU300paKCHUH.

23. OcHOBHEIE
MO3UIMOHHBIC 3aj1a4u,

penraemMple Ha TPOEKIIHOHHOM
qyepTexe.

10. TlocTpoeHue TOuYEK MEpeceyeHUs
JIAHHOM IpsSIMOW C TPaHSIMH YCEYEHHOU
YeTHIPEXYTOJIbHON MUPaMUIBL.

11. TlocTpoeHue TOUYEK IEpeCcEeUEHUS
JTaHHOM PSIMOiA c 6OKOBOIA
MOBEPXHOCTHIO KOHYCA.

12. TlocTpoeHne TOUYEK IEpECEeUEHHS
JTaHHOM PSIMOiA c 60OKOBOIA
MOBEPXHOCTHIO LIMIIMH/IPA.

13. HaiiTu Touku nepecedeHus npsmoit ¢
TUTOCKOCTSIMH, COZAEPKAIIUMH OOKOBbIC
rpaHu Ky0a

5.3. IlocTpoeHue cevyeHuit
MHOTOTPaHHUKOB

24. CeueHne MHOTOIPaHHHKOB.
Meton BHYTPEHHETO
MIPOEKTHPOBAHUSI.

25. CeueHne MHOTOIPaHHHKOB.
Merton cienos.

14. [ocTpouts CEYCHUE KyOa
IUIOCKOCTBIO, 3aJJaHHOM  CJEeIOM |
TOYKOW Ha OOKOBOM TPaHHU.

15. ITocTpouts ceueHue
MPSIMOYTOJIEHOTO napajuielenumeaa
IUIOCKOCTBIO, 3aJaHHOM CICAOM U
TOYKON Ha GOKOBO¥ IrpaHU.

16. [Toctpouts ceyeHue
MPSIMOYTOJIEHOTO napajuiesenumnesna

IIJIOCKOCTBIO, 3aJlaHHOM TpeMs TOUYKAMU
Ha ero OOKOBBIX IPaHsX.

5.4. TloctpoeHue ceuyeHuit
KPYIJIBIX TEJ

26. CeueHue UWIUHApA U

KOHyca. MeToj BHYTPEHHETrO
MPOEKTHPOBAHHUSL.
27. CedeHue UWIMHApPA H

KOHyca. MeToJ ciie10B.

17. TlocTpouTh cedeHHE IMIMHApA
IUIOCKOCTBIO, 3aJaHHOM CICAOM U
TOYKOM Ha 00pa3yromen MHInHApa.

18.  IloctpouTe  cedeHHe  KOHyca
IJIOCKOCTBIO, 3aIaHHOM TpeMs TOYKAMU
Ha ero 00pasyromux.
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6. OcHOBaHUS T€OMETPUHI

6.1. [TpobGnema naroro 28. Axcuomaruueckoe | 19.  J[Be  mapaiienbHbIC — MPSMBbIC
nocrynara. O6mue MOCTPOEHUE FEOMETpUU. | mepeceueHbl  cexkymeil.  Mcnonesys
BOIIPOCHI AKCHOMATHKH. «Hauana» EBxnupa. akcuoMaTuKy EBkimnpaa, NOKaxurte, 4To
ABCOMIOTHAS TEOMETPHL. 29. TpeboBanusi, | OMCCEKTPUCH HAKPECT JISKAIIUX YIJIOB
IpeabsBiIsieMble K  CHCTEME | apajieibHbI.
AKCHOM. AocomotHas | 20. JIBe  mapaienbHBIC  MPSMEBIS
reoMeTpus. nepecedeHsl  cekymed.  Mcnosb3ys
30.  DOkBHUBaJIEHTHl  ISTOTO | akCMOMAaTUKy EBKIMAa, JokakuTe, 4TO
[oCTyJara. OHMCCEeKTpUCHl OJHOCTOPOHHUX  YTIJIOB
MePIEeHUKYISPHEIL.
21. Jlee mapamienbHble — IpSIMbIE
nepecedyeHsl  cekymed.  Mcmonb3ys
akcuoMaTuky EBKnnma, JOKaxurte, 4TO
OHCCEKTPUCH COOTBETCTBEHHBIX YIJIOB
napajieabHbl
6.2. CucTeMbl aKCHOM 31. Cucrema akcuoM | 22. B wunrepnperanuu  Ilyankape
l'unnbepra E3, | mranumerpun JIo6aueBCKOro mocTpoOUTh
HEMPOTHUBOPEUNBOCTb. paBHBIE OTPE3KU.
32. Cuctema akcuoMm Beiins | 23. [HocTpouts Tpanenuto B
E3, HenmpoTUBOPEYUBOCTD. HWHTEpHpeTaluu Ilyankape
Akcuoma napawieNbHOCTH | TanuMeTpun JlobadeBckoro.
JloGaueBckoro, ciuencreusg u3 | 24. Ha miockoctu JlobGaueBckoro maH
Hee. tpeyromeEuk  ABC, 1me ZA=36°,
33. Csoiicrsa /B=80°, ~ZC=50°. Haiitu nedekr
TPCYTOJIbBHUKOB Ha IIJIOCKOCTH | TpeyroibHUKA ABC.
Jlo6aueBckoro. 25. JaHpl gaBe OpsIMbIE = CBOUMH
34. CaoiicTBa ypaBHeHUAMH: 3X-y+1=0 u x+3y-2=0.
HCTBIPEXYT'OJIbHUKOB Ha | crionb3yd  TMOHATUS  AKCMOMATUKHU

wiockoctH JIobaueBCcKOro.

Beiins, nokazarb, 4To OpsAMbIE B3aUMHO
MEPIEHANKYIAPHBI

Cocraurens (n): [lo3nuskosa E.B., nouent kap. MOMM

(pamunua, unuyuanvt u dondcrnocms npenooasamens (eit))
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