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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 pesynbrare ocBOeHUs TaHHON JUCIUIUIMHBI Y 00yYaromerocs 10KHbBI ObITh
chopMHpPOBaHbI KOMIIETEHIIMU OCHOBHOM MpodeccroHaabHOM 00pa3oBaTeIbHOM
porpamMmbl OakajiaBpuara:

- IK-1 (CriocobeH ucnonb30BaTh ClieluanbHble HAyYHbIE 3HAHUS AUCLUILINH
npoduig "MaTemaTuka" B earoru4eckou 1eaTeIbHOCTH ).

1.1 ®opmupyemblie KOMIIETCHUH

Tabnuna 1 - @opMupyembie TUCHUTIIMHON KOMIIETCHIINH

HanmMeHnoBaHue BHUaa
KOMIICTCHIIMU

HammMmeHnoBaHue KaTeropuu KO,Z[ 1 Ha3BaHHUC KOMIICTCHIIMHA

(rpyniipl) KOMOETEHIMH

IIK-1 CnocobeH
CIIelAJIbHbIE HAyYHBIC

npodeccuoHanpHas [Tpodeccuonanpuas

HCI[aFOFI/ILIeCKOI\/'I JCATCIIBHOCTH

HCIIOJIB30BaTh
3HAHUSI
qucuuriiH npodwist "Marematuka' B

1.2 UaaukaTopbl JOCTUKEHUSI KOMIIETEHIMH

Tabnuua 2 — UHIuKaTopsl JOCTHKEHUSI KOMIIETEHIMH, (pOpMUpYyeEMbIe

JTACIATUINHON
Kon u Ha3Banue NuankaTopsl JIMCIMIITMHBL U IPAKTHKHU, POPMUPYIOLITHE
KOMIETEHIINU JIOCTHKECHUS kommeteniuo OITOIT
KOMIIETEHIINH 110
OIIOIT
ITK-1 Cnocoben | IIK 1.4 Hcnonssyer | B1.0.10.01  Jluneitnas anreGpa
UCIIOJIb30BaTh CHENHAIBHBIE | crieruaabHbIe b1.0.10.02 MaremaTU4eCKHil aHATHU3
Hay4HbIE 3HAHHS | yavumpie sHAHWA 7018 b1.0.10.03  I'eomerpus
JVCLATIIINH npoduns 51.0.10.04  Teopus uucen
"Maremaruka" p | PEATHBALIH b1.0.10.05 Aunrebpa MHOTOUYJIEHOB
MeIarOrM4eCcCKon 06pa3oBaTeNLHOTO b1.0.10.06 DnemenTapHasg MaTeMaTHKa
NEATENBHOCTH 1ponecca 10 1 B1.0.10.07  JIuckpeTHast MaTeMaTHKa
MaTeMaTuKe B | 51.0.10.08  Teopus nzodpaxeHuit
CHCTEME oomero | 51.0.10.09  MaremaTuueckas JIOTHKa
06pa3oBaHUs b1.0.10.10  Teopust BeposiTHOCTEH 1
MaTeMaTH4ecKasi CTAaTUCTHKA




Kon u HasBanue
KOMIIETEHIIUHA

Nunukaropel
TOCTHIKEHUS
KOMIIETEHIINH 10

OIIOII

JIMCUUTUIMHBL ¥ IPAKTHKH, (POPMUPYIOIINE
koMmmerennuo OITOIT

b1.0.11.02 MaremaTuyeckue MOACIH
(hu3HUECKUX MPOIIECCOB

b1.0.12 Metoauka 00y4eHus u
BOCIIUTaHUA 110 poduitto "MaremaTuka"
b1.B.01 MaremaTuka B
UCTOPUYECKOM Pa3BUTUU

b1.B.03 OueHuBaHue 1 MOHUTOPUHT
00pa30BaTeNbHbIX PE3YyJIbTAaTOB
00ydaromerocst o MaTeMaTHKe

b1.B.05 YucieHHbIE METOIbI
b1.B.07 Pemenue 3anau
roCy/1apCTBEHHOW UTOTOBOW aTTeCTallUU IO
MaTeMaTHKe

b51.B.09 Marematnyeckre METOEI
00paboTKH Pe3yJIbTaTOB HAYYHBIX
HCCIIEIOBaHUI

b1.B./1B.01.01 Opranu3zanus
y4e0HO-UCCIIeI0BATENbCKON AESITETbHOCTH
o0yJaromuxcs Mpu u3ydeHun Gpu3nko-
MaTeMaTUYECKUX TUCIUIUINH
b1.B./1B.01.02 Opranu3zanus
MPOEKTHOM JIeATEIHHOCTH 00yYarOINXCs
IpH U3YYCHUH (PH3UKO-MATEeMaTHICCKIX
TUCIUTLTAH

b2.B.01(IT) IIpousBoacrBeHHast
npakTuka. [I[podunbHas mpakTuka
B3.01(T') IloaroroBka x ciade U cgada
roCyJJapCTBEHHOTO dK3aMeHa

b3.02(M1) Brinosnnenue u 3ammra
BBIMMYCKHON KBaTU(UKAIMOHHON pabOThI

1.3 3nanusi, yMenus, HaBbIkM (3YB) no aucuuninxe

Tabnuna 3 — 3HaHus1, yMEHUS, HABBIKU, (POPMUPYEMBIE TUCIUTIITUHOM

Konx n HazBanue WNHaukaTopel TOCTHKEHUS 3HaHus, ymeHus, HaBbIku (3YB),

KOMIIETEHIINU KOMIIETEHIINH, ¢dbopmupyeMble JUCIUTUIMHON
3aKpEIUICHHBIE 32
JUCHUMNINHON

MK-1 Cnocoben | ITIK 1.4 Hcrnons3yer | 3Hats:

HCIOJIB30BATh crieliaibHbIe Hay4HbIE

ClIENUAIbHBIE HaquBIe - HAYy4YHOC COACPIKAHNUC U COBPEMEHHOC
SHaHuA  JUIA PCAM3ALNH | cocrosnue npeameTHoit obmactu “Teomerpus’”,

3HAHUS JUCLUIIINH

" " 06pa3OBaTCJIBHOFO JeXallee B OCHOBE MPENOAaBaEMOro y4yeOHOro

npogusi "Maremarnxa npeamera ‘“MaTtemaruka’”

B Iexarormueckoii | POLECCa 10 MAaTeMATHKE B

JEATEIIbHOCTH




Kox u Ha3BaHme Nunukatopel 1OCTHXKEHUS 3HaHus1, yMeHus1, HaBbIkU (3YB),

KOMIIETEHIIUHA KOMITETCHIINY, dbopmMupyeMble TUCITUTUTHHON
3aKpEIUICHHbBIC 3a
MYCLIAILIIMHON
cUCTEME 0011ero | - METOBI IPOBEACHHS HAYYHOTO UCCIIEN0BAHNUS
06pa3OBaHI/I$I B IIpSAMCTHOUN O6J'IaCTI/I FeOMeTpI/IH 5

YMeTh:

- UCTIOJIb30BaTh HAYYHBIC 3HAHHS MPEIMETHON
obmactu “I'eomeTpust” B menarormdeckoi
JIESITEIbHOCTH TI0 MTPOQHITIO MOrOTOBKH;

- IPUMEHATH Hay4YHBIC 3HAHUS NIPEIMETHOH
obmactu “I'eomerpuss” mpu pazpadboTke
00pa30BaTENBHBIX MIPOTPaMM, PAOOUIX
HporpaMM y4eOHBIX IPEIMETOB, KYPCOB
BHEYPOYHOI! AESATEILHOCTH;

Bnagerts:

- ME€TOJlaMH1 HaYYHOI'0 UCCJICAOBAaHNs B obmacTu
reoMeTpun;

- crioco0amMu nosy4eHus HH(opManum o
COBPEMEHHOM COCTOSIHUH HAY4YHBIX
UCCIIeIOBAHMIT B IPEAMETHOI 00nacTH
“I'eomerpus”

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

Ta6nuna 4 — O0beM U TPYAOEMKOCTh TUCIUIUIMHBI 10 BUIaM YU4E€OHBIX 3aHSATUN

. O06BéM yacoB o popmam
OO61mast TpyA0EMKOCTh M BHJIbI Y4eOHOM pabOTHI 110 N —
JTUCLUIUIMHE, TPOBOIMMBIE B Pa3HBIX popMax 0DO 300
1 O6mmas TpyJJ0EMKOCTh AUCIUITINHBI 324
2 KonTtakTHas paboTta 00y4Jarouuxcs ¢ mpernoiaBaTenem (1o 88
BUJIaM Y4eOHBIX 3aHATHI) (BCero)
AynuTopHas pabota (Bcero): 88
B TOM YHCIIE:
JIEKLIUH 34
NPAaKTUYECKHUE 3aHATHsI, CEMUHAPbI 54
PAaKTUKYMBI
n1abopaTopHbIe paboThI
B MHTEPAKTHUBHOU hopMme 24
B DJIGKTPOHHOU (hopme
Breaynuropnas pabota (Bcero):




B TOM 4HCJIe, MHAUBUAyalbHast paboTa o0yyaromuxcs ¢
IpenoaaBaTeaeM

HOJTrOTOBKA KYpPCOBOH pabOThI /KOHTAKTHAs paboTa

I'pyIioBas, UHIAUBUAYaJIbHAaA KOHCYJIbTAllUA U MHBIC BUbI

y4eOHOM JeSTEIBbHOCTH, IPEAYCMATPUBAIOIINE TPYTITIOBYIO
WIM UHIUBUAYATIbHYIO paboTy 00y4aromuxcs ¢
IIpenoaaBaTeieM

TBOpUecKas pabota (dcce)

3 CamocTosTenbHas pabota o0ydaromuxcs (Bcero)

128

4 TIpoMexxyTO4Hasl aTTeCTalHst 00y4Jaronerocs

ODO:2 cemecTp — IK3aMeH
(36 4.); 3 cemecTp — PK3aMeH
(36 4.)

3. YueOHO-TeMaTHYeCKHUIl IJIAH U coJep:KaHue TUCIUIIMHBI

3.1 YueOHO-TEeMATHYCCKHH IJIAH

Tabnuna 5 - YueOHO-TeMaTUYeCcKuii 1m1aH 04HON (GOpMbl O0yUESHUS

Obmas | TpyaoeMKocTh 3aHATH (dac.) dopma
TPpyAOEM | ODO 300 TEKYILETO
E KOCTb AyIHTOPH. Ayaurop KOHTPOJIS U
5 |Pa3zgenbl 1 TEMBI TUCHUTLINHBI (6cezo SAHSTHS H. MIPOMEKYTO
% 10 3aHATUAM uac.) cpc | 3amstus CPC YHOHU
X JICKIIL. | TIpa JIeK | Tmpa aTTeCTaluH
= KT. o | KT yCIeBaeMoc
s T™H
Cemectp 2
1. Dnemenmul eexmopnoi 34
anzeopul
1 OCHOBHBIE TTOHSTHUSA 12 2 2 6 2 NunuBuny
BEKTOPHOM anreOpshl. aJbHbIC
CkansipHoe pou3BeICHUE 3a/1aHUs
BEKTOPOB
2 BekropHoe npousseneHue 12 2 4 6 NunuBuny
BEKTOPOB U €r0 MPUIOKEHHUS. aIbHBIC
CwmelianHOe TPOU3BEICHUE 3a/1aHus
BEKTOPOB U €0 MPUJIOKEHHUS.
2. Ananumuyeckasn 78
2eomempus Ha NOCKOCMuU
3 CucreMbl KOOpAUHAT HA 12 2 2 6 2 2 KonTposnben
mockocty. [Ipocrenmme ast pabota
3aJ1a41 B KOOPJIMHATAX Ne 1
4 [IpsiMas Ha MIIOCKOCTH. 10 2 4 6 KonTponbH
ast pabota
Neo 'l




Obmas | TpynoeMKoCTh 3aHATHH (Jac.) 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
5 Kpusblie BTOpOro nopsjuka: 10 2 4 6 2 KonTposbn
OKPYKHOCTb, SJUIHIIC ast pabota
No 'l
6 Kpusbie BTOpOro nopsjuka: 12 4 6 KonTposnbn
runepOona, mapabdona. as pabora
[IpuBenenue ob1Iero Ne 1
yYpaBHEHUsI KPUBOU BTOPOTO
MOPAJIKAa K KAHOHUYECKOMY
BH]TY
3. Ananumuueckas 79
2eomMempus 6 npoOCmMpPaHcmaee
7 | IImockocth. CriocoOb1 10 2 2 6 2 2 Kontponsn
3a/laHusl U ypaBHEHUS as pabota
IIJIOCKOCTH. No2
8 [Ipsimast B mpocTpaHCcTBE 10 2 4 6 KonTposnbn
ast pabota
No2
9 [ToBepxHOCTH BTOPOTO 10 2 2 6 2 KonTposnbn
MopsiIKa as pabota
No2
10 | MeToa KOOpIMHAT Ha 10 2 8 NunuBuny
IJIOCKOCTH U B IPOCTPAHCTBE aIbHBIC
3a/1aHMs
[Ipomexyrounas atrectauus - | 36 DK3aMeH -
36
NTOI'O o 2 cemectpy 144 16 30 |62
Cemectp 3
4. Ilpeobpazosanusn 50
nJa0CKOCHmU
11 | JIBU»KeHue MIOCKOCTH. 4 4 10 2 KonTponsH
YacTHble BUABI IBUKEHUN ast pabota
Ne3
12 | [TogoOue u romoTeTUs 2 4 8 KonTposnben
ast pabota
Ne 3
13 | Apdunnusie mpeodbpa3oBaHus 2 2 8 2 2 Kountpoinbn
MIJIOCKOCTH ast pabota
Ne3
14 | MHBepcus miockocTr 2 4 8 KoHnTtponbH
ast pabota
Ne 3




Obmas | TpynoeMKoCTh 3aHATHH (Jac.) dopma
TPyaoéM | OO0 300 TEKYIETro
E KOCTb AYJIHTOPH. Aynurop KOHTPOJIS U
= P33H€HI)I 1 TEMbI JUCHUIIIIMHBI (66‘620 3AHSITUS H. IMPOMEIKYTO
% 110 3aHATUAM ’{(lC.) CPC 3AHSTUS CPC YHOHU
= JIEKII. | TIpa JeK | mpa aTTeCTaluu
I KT. w | kT yCIIeBaeMoC
% TH
Cemectp 2
15 | KoncrpykTuBHbBIE 3a1a4u 2 4 8 KonTposbn
IJIAHUMETPUH. Mertonbl ast pabota
pEelIeHUs]  KOHCTPYKTHBHBIX Neo 3
3a/1a4 IUIAHUMETPUH
5. Ocnosanusn ceomempuu
16 | IIpoGnema naroro mocrynara. 2 2 8 YcrHbII
OO0m1ue BompocCsl onpoc
aKcHOMaTHKu. AOCOIOTHAS
reOMETPHSL.
17 | Cucremsbl akcOM 2 2 8 YcrHblit
orpoc
18 | Mognensb [lyankape 2 2 8 NupuBuny
taauMetpun JlobadeBckoro aIbHBIC
3a/1aHMs
[TpomexyTrouHas arrecrauus | 36 DK3aMeH -
36
HNTOTI'O no 3 cemectpy 18 24 | 66

3.2. Conep:kaHue 3aHATHI 10 BUAAM y4eOHOH PadoThI

Tabnuna 6 — CosepkaHue TUCIUTUIMHBI

Ne | HaumeHnoBanue paszzena,
Coneprxanue 3aHATUSA
/11 | TeMbI TUCIUTUIMHBI
Cemectp 2
Cooeporcanue 1eKYUOHHO20 Kypca
1 Dnemenmol 6eKMOPHOUL anzedopuvl
1.1 | OcHOBHBIE IOHATHUSA OcHOBHBIE TOHATHS  BEKTOpHOW anreOpel. CroxeHue
BEKTOPHOM alreOphl. BEKTOPOB: MIPaBUIIO TPEYTOJIbHUKA, MIPaBUIIO
CkanspHoe Mpou3BeICHNE | MapajuieJorpaMMa, IpPaBHJIO MHOTOYTOJIbHHMKA; BBIYUTAHHE
BEKTOPOB BEKTOPOB; YMHO)XXEHHE BeKkTopa Ha uucio. CBoiicTBa
JIMHENMHBIX  omepauuid  Hajx  BekTopamu.  CKansipHoe
IIPOU3BEICHNE BEKTOPOB, €r0 CBOMCTBA. OCHOBHBIE TEOPEMBI O
CKaJSIpHOM  TPOU3BENEHUU  BEKTOpoB.  [lpuioxenus
CKJIIPHOTO ITPOU3BEJEHUSI BEKTOPOB
1.2 | BexropHoe npoussencHue | [lonsatue ynopsaodeHHON Tpolku BekTOopoB. OmpeneneHue
BEKTOPOB U €T0 BEKTOPHOI'O MpPOU3Be/IeHUSI BEKTOpOB. CBOWCTBA BEKTOPHOTO
npuiokeHus. CMenIaHHoe | Ipou3Be/IeHUs] BEKTOpPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

8




HaumenoBanue paznena,

Coneprxkanue 3aHATUA

1/0 | TeMbl JUCIUILIMHBI
IIPOU3BE/ICEHUE BEKTOPOB U | IIPOU3BEJICHUU. ['€OMETpUYECKUE NPUIIOKEHUS BEKTOPHOTO
€ro MPHJIOKEHHUSL. npousBefieHnss  BekTopoB.  (CMellaHHOE  IPOM3BEAECHUE

BEKTOPOB M €ro CBOMCTBa. ['eomerpuyeckue NIPUIOKECHUSA
CMEILIaHHOTO NTPOU3BEICHHS BEKTOPOB.

2 Ananumuueckan zeomempus Ha RAOCKOCMU

2.1 | Cucrembl KOOpIUHAT Ha Cucrtembl KOOpAMHAT HA IJIOCKOCTH: ap@UHHAs, AeKapTOBasd,
mockoctu. [Ipocreimme | nonsipHas. I[lpocreiimne 3agaun B KOOpAUHATAX: pacCTOSHUE
3aJjaud B KOOpJMHATaX MEXy TOUKaMH, JieJICHHE OTPe3Ka B 33laHHOM OTHOLLICHUU

2.2 | IIpsimasi HA TIJIOCKOCTH. Paznuunple  crmocoObl  3amaHusl TPSIMOM M pa3IMYHbBIC

YpaBHEHUS MPSAMOI: YpaBHEHUE MPAMOM, 3aJaHHOW TOYKOU U
BEKTOPOM HOpMalli, KAHOHMYECKOE YpaBHEHUE IPsIMOH,
[IapaMeTPUYECKOE YpPAaBHEHHUE NPSIMOW, YpaBHEHHE MNPAMOU,
3aJJaHHON JBYMs TOYKaMH, ypaBHEHUs HPSAMOH C YIJIOBBIM
KOX(QPUIHEHTOM, ypaBHEHHE MpsIMOH B OTpe3Kax, ooliiee
ypaBHEHHUE IPSAMOM. B3auMHOe pacnosniokeHue npsiMbIX. YOI
MEXIy ABYMs HpsSMBIMU. PaccTosiHUE OT TOUKH 10 IPSMOIA.

2.3 | Kpussle Broporo nopsiaka: | OnpeneneHue  OKpY)KHOCTH, KaHOHHYECKOe U oOlee

OKPY’KHOCTb, 3JUTUIIC YPaBHEHMsI OKPYKHOCTH. B3auMHoe pacrionioxeHue npsiMoi u
okpyxHocTu.  OmpenerneHue  AJuIca,  KaHOHUYECKOE
ypaBHeHue »3iummnca. CBONCTBa 3JUIMIICA, €r0 IOCTPOCHHUE.
OKCLEHTPUCUTET U AUPEKTPUCHI IIUIUIICA.

2.4 | Kpussle Broporo nopsiaka: | Onpenenesue  runepOosibl, KaHOHHMYECKOE  ypaBHEHHE
runepooa, napaboma. runepOosibl, €€ CBOWCTBA. ACHMIITOTBHI, SKCIEHTPUCUTET U
[TpuBenenue odmiero JTUPEKTpUchl runepOosibl. PaBHOCTOpOHHSIS rumepOosia Kak
YPaBHEHHUsI KPUBOMI rpa¢puk oOpaTHON mponopuuoHaIbHOCTH. CompsKeHHbIE
BTOPOTO MOPsAKA K runep6onsl.  OmnpeneneHue  mapaloiibl,  KaHOHMYECKOE
KaHOHHUYECKOMY BUIY ypaBHeHHe napabouibl, ee cBoiicTBa. Pacnonoxxenue napadboisl

OTHOCHUTENIHO cucTeMbl koopiauHat. [lapaOGona kak rpaduk
KBaJIpaTUYHON 3aBUCHUMOCTH. JIMpEeKTOpHaIbHOE CBOMCTBO
KpUBBIX BTOporo mnopsaka. IIpusenenue oOmiero ypaBHEHHs
KPUBOH BTOPOTO MOPAJIKa K KAHOHUYECKOMY BUJLY.

3 Ananumuueckan ceomempus ¢ npocCmpancmee

3.1 | Ilmockocth. CriocoOBl [InockocTh, 3amaHHasi TOYKOW M BEKTOPOM HOpPMalld U €€
3a/laHus U ypaBHEHUS ypaBHeHue. IlnockocTs, 3amaHHasgs TOYKOW U JOBYMs
MJIOCKOCTH. HalpaBJIAIOIIMMUA BEKTOpaMH M ee ypaBHeHue. [lmockocTs,

3aJjaHHas TpeMs TOUYKaMU U ee ypaBHeHHe. O01iee ypaBHeHUE
IJIOCKOCTH. YPaBHEHHE IUIOCKOCTH B OTpe3kax. B3ammuoe
PacroJIoKEHUE IBYX U TPEX IIOCKOCTEN

3.2 | Ilpssmas B IpOCTpaHCTBE Kanonnueckoe ypaBHeHue mpsmol. Ilpsmass kak guHUA

repecedeHus AByX Iockocre. [lapamerpruueckue ypaBHeHUS
psIMOM. YpaBHEHHE MPSMOM, 3aJaHHOM JBYMs TOYKaMHU.
B3anmHOe pacnosnoxkeHue IByX NpPSMBIX B IIPOCTPAHCTBE.
Mertpudeckue 3a7a4y Ha IPSAMYIO U Ha IIIOCKOCTh. PaccrosiHue
OT TOYKM A0  IUIOCKOCTH.  PaccrosHme — mexnay
CKpPEUIMBAIOIIMMUCS TNPSMBIMU. YTOJ MEXAY NpsIMOW U
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

1/0 | TeMbl JUCIUILIMHBI
IJIOCKOCTBIO. YTOJI MEX/1y IBYMsI IPSIMBIMHU.

3.3 | IloBepxHOCTH BTOPOIO IloBepxHOCTH ~ BTOpPOrOo  MOpsAKa: LWINHIPUYECKUE,

nopsijiKa KOHUYECKHE  IOBEPXHOCTH.  BuIbl  HMIMHIPUYECKHX
MIOBEPXHOCTEH  BTOPOrO  IOpPsKa, KX  KAaHOHUYECKUE
ypaBHeHusa. KoHyc BTOporo mnopsiika, €ro KaHOHMYECKOE
ypaBHeHue.  Cdepa, KaHOHHYECKOE YypaBHEHHE chepbl.
Omuncous, €ro KaHoHMYecKoe ypaBHeHue. (CBoiicTBa
unconsa. OJHONOJOCTHBIM TUNepOOoIon], ero CBOMCTBA,
KaHOHMYECKOE ypaBHEHHE. [|BYIIOIOCTHBINA TUIEpOOIIONI, ero
CBOMCTBA, KAHOHHUYECKOE ypaBHEHHE.  JUIMNTHYECKHUI
napaboioua, ero CBOWCTBA, KAHOHMYECKOE YypaBHEHHE.
I'unepOonuyeckuii napaboyion]1, ero cBOMCTBa, KAHOHNYECKOE
ypaBHeHHe. V3yuenne popMbl TOBEPXHOCTH BTOPOTO MOPSIKA
METOJIOM CEUEHUI

Cemectp 3

4 Ilpeobpazosanusa nnockocmu

4.1 | JIBM>keHUeE IUIOCKOCTH. JIBM>KeHHE IUIOCKOCTM M €ro cBoilcTBa. YacTHblE BHIBI
YacTHble BUABI IBMOKEHUN | IBMOKEHUI: MAapaJUIEIbHBIA  NEPEHOC, MOBOPOT, OCEBasd

CUMMETpHUsS,  LEHTpajbHas  CUMMETpHUSA,  CKOJb3sLIas
CUMMETpHS, TOXKIECTBEHHOE ITpeodpa3oBaHue.

4.2 | Ilopobue u roMoTeTUs IIpeoOpasoBanue nonodus. CpoiictBa mopobus. I'omorerus
KaKk yYacTHbIM ciydail mnogoOus. CBoiicTBa TOMOTETHUH.
VYpaBuenue romoretn. [lonodue kak KOMIO3ULUSA TOMOTETUU
Y IBIDKEHUA. Y paBHEHUE MOI00US.

4.3 | Abdbunnsie Addunnbie npeobpazoBaHusi TUIOCKOCTH. [lepcniekTuBHO-
npeoOpa3oBaHus appunHOe npeobOpazoBanue. Kocas cummerpus. Cxarue u
IJIOCKOCTH pacTsbkeHue.  YpaBHeHue ad@uHHOrOo mpeodOpa3oBaHUS.

CaoiicTBa appUHHBIX IPe0OPa30BaHUIA.

4.4 | uBepcus MI0CKOCTH WNHBepceust iockocTr, ee CBOMCTBA, ypaBHeHHUE. IlocTpoenue
MHBEPCHBIX TOUeK. MHBepcus okpykHOCTH U psiMoit. OGpa3bl
reOMEeTpPUUYECKUX QUTyp IPU UHBEPCHUH.

4.5 | KonctpyktuBHble 3anaud | KOHCTpyKTHUBHBIE 33auu MIaHUMETpUU. OCHOBHbBIE aKCHOMBI
IUTAHUMETPUU.  MeTonbl | KOHCTPYKTUBHOM reoMeTpun. Cxema pemeHus 3ajad  Ha
peLIeHus noctpoenue. OcHoBHBIE reoMeTpuueckre Mmecta Touek (['MT).
KOHCTPYKTUBHBIX  3aja4 | MeTtoasl penieHus KOHCTPYKTHBHBIX 3a/ad IJIaHUMETPHUH.
IJIAHUMETPUU Meron I'MT, meron cpsimieHus. PerieHne KOHCTPyKTHUBHBIX

3aJ]a4 METO/IOM FeOMETPUIYECKUX NMPeoOpa3oBaHUMA

5 Ocnosanusn zeomempuu

5.1 | Ilpob6aema nsiToro Hctopuueckuit 0030p 000CHOBaHUN reoMeTpuu. 3apoxkaeHue

noctynarta. Oomme
BOIIPOCHI aKCHOMATHKHU.
AGCOIIOTHAs TEOMETPHSI.

nenyktuBHoro wmerona. ‘“‘Hawama” Eskmupa. IlpoGmema V
MOCTyJ1aTa. DKBUBAJICHTHI MATOTO MocTyata. OOIre BOmpOoCk
AKCHUOMATUKMU.

TpebGoBanusi, mnpeabsSBIIEMble K CHUCTEME
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/Tl | TeMbI AUCUUILIIMHBI
akcuoM. AOcoiroTHas reoMmerpus. Hekoropele TeopeMsl
a0COIOTHON T€OMETPHH.

5.2 | Cuctembl akcuom Cucrema axcuoM [mnbbepra, €€ HENPOTHBOPEYHBOCTD.

Cucrema akcuoM Beiliis, ee HENPOTUBOPEUYUBOCTh. 3a/1a4M Ha
JI0Ka3aTeNbCTBO B akcuomaruke [unpbepra. 3amaun Ha
JI0OKa3aTesibcTBO B akcuomatuke  Beina.  Akcuoma
napajuiensHoct  JloGaueBckoro,  ClENCTBUS U3 Hee.
Omnpenenenue napauiedbHBIX M PACXOASIIUXCS MPSAMBIX Ha
r1ockocty JIo0aueBCKOro, NX OCHOBHBIE CBOWCTBA.

5.3 | Mogensb Ilyankape Hutepnperanus reomerpun JlobaueBckoro: Mmojens [lyankape
TUTAHUMETPHUH wranumerpun  JloGaueBckoro. IIpoBepka BBIOIHUMOCTH
JloGaueBckoro akcuom JloGayeBckoro Ha Mmozenu Ilyankape.

Cooepocanue npaKkmuueckux 3aHAMuIl

Cemectp 2

dnemenmul 6eKMOPHOIL anzedpul

1.1

OCHOBHBIE IOHATHS
BEKTOPHOH aJIreOpBhl.

OcHoBHbIE TMOHSATUS BEKTOpHOW anreOppl.  CroxeHue
BEKTOPOB: MIPaBUIIO TPEYTOJIbHUKA, MIPaBUIIO
napajuieiorpaMma, MpaBUIO MHOTOYTOJbHUKA; BBIUUTAHUE
BEKTOPOB; YMHOXXEHHE BekTopa Ha uucio. CBoiicTBa
JIMHEWHBIX Ollepaluii HaJ BEKTOpamHu.

1.2 | Ckansgpnoe npoussenenue | CkaiasipHOE IPOU3BEIEHUE BEKTOPOB, €ro cBoMcTBa. OCHOBHbBIE

BEKTOPOB TEOPEMBI O CKAJIIPHOM IIPOM3BEIEHNHU BEKTOPOB. [Ipnnoxenus
CKaJISIPHOTO TIPOU3BECHUS BEKTOPOB

1.3 | Bexropnoe npousBenenue | [lonarue ymopsimoueHHON Tpoiku BeKTOpoB. OmpeneneHue
BEKTOPOB U €T0 BEKTOPHOI'O IIPOU3BEJEHUS BEKTOPOB. CBONCTBA BEKTOPHOIO
MPUIIOKEHUS. MpPOU3BEACHNS BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

nmpousBeneHnU. ['eoMeTpuueckne NPUIIOKEHHUS] BEKTOPHOIO
MIPOU3BE/IEHUS BEKTOPOB.

1.4 | CmemanHoe CMermaHHOe TPOU3BEACHHE BEKTOPOB M €ro  CBOMCTBA.
IIPOU3BENICHUE BEKTOPOB U | ['eoMeTpruyecKre NPUIOKEHUSI CMEIIAHHOTO IPOU3BEACHHUS
€ro NPUJIOKEHUS. BEKTOPOB.

2 Ananumuueckan zeomempus Ha NAOCKOCMU

2.1 | Cucrtemsl KOOpAMHAT Ha CucTteMbl KOOpAWHAT Ha IMIOCKOCTH: apuHHAas, AeKapToBasi,
MJIOCKOCTH. MOJIIpHasl.

2.2 | Ilpocreiimue 3a1auu B ITpocreiimne 3agaun B KOOpPAMHATAX: PACCTOSHHUE MEXIY
KOOpAMHATAX TOUKAMH, JeJIEHUE OTPe3Ka B 33JaHHOM OTHOLICHHUH

2.3 | Ilpamas Ha IIOCKOCTH. Paznuunbple  crmocoObl  3aaHus NPSAMOW M pa3iUyHbIE

YpPaBHEHUSA MPSIMOI: ypaBHEHHE NPSIMOM, 3aIaHHOM TOYKOU U
BEKTOPOM HOPMAaJIM, KaHOHMYECKOE YPAaBHEHHE IIPSIMOU,
IapaMeTPUYECKOEe YPAaBHEHHE NPSIMOW, YPaBHEHHE MPSIMOU,
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

1/0 | TeMbl JUCIUILIMHBI
3aJJaHHOM JByMsI TOYKaMH, YPaBHEHHs IPSIMOW C YIJIOBBIM
kod(uimeHTomM, ypaBHEHHE TPSIMOW B OTpe3Kax, oOIiee
YPaBHEHUE IIPSIMOM.

2.4 | IIpsimasi HA TIJIOCKOCTH. B3aumHoe pacnonoxkeHue NpsAMbIX. YTOJI MEXKIy ABYyMS
npsMbIMU. PaccTossHue ot Toukm A0 npsmoil. PaccrosiHue
MEXy ABYMS IPSAMBIMU

2.5 | Kpussie Broporo nopsinka: | OnpeneiaeHue  OKPY)KHOCTH, KaHOHMYECKOoe M oOiiee
OKPYHOCTb, ypaBHEHUS OKPY>KHOCTU. B3auMHOe pacnosoxeHue npsMoin u

OKpY’KHOCTH. B3auMHOe pacroioskeHue JByX OKpY>KHOCTEH

2.6 | Kpussle Broporo nopsaka: | OnpeneneHue 3JUIuIca, KAaHOHUYECKOE YPaBHEHME 3JUIMIICA.

SILITUIIC CpoiicTBa »3yuMIIca, €ro MOCTPOCHHE. DKCLUEHTPUCUTET U
JUPEKTPUCHI JUIUIICA.

2.7 | Kpussle Broporo nopsiaka: | Onpenenesue  runepOosibl, KaHOHHMYECKOE  ypaBHEHHE

runepOoa, napaboma. runepOosibl, €e CBOHCTBA. ACHMIITOTBI, 3KCIEHTPUCUTET U
JTUPEKTPUCHL THIEepOOoIbl. PaBHOCTOpPOHHSST THUHEpOOiIa Kak
rpadpuk obOpaTHON mponopuuoHaIbHOCTH. ColpsKeHHbIE
runep6onsl.  OmnpeneneHue  napaboiibl,  KaHOHMYECKOE
ypaBHeHHe napabouibl, ee cBoiicTBa. Pacnonoxenue napadoisl
OTHOCHUTENILHO cucTeMbl koopauHar. [lapaGona kak rpaguk
KBaJIpaTUYHOM 3aBUCUMOCTH.

2.8 | [IpuBenenue obmiero JlupekropuanbHOE CBOWCTBO KPHUBBIX BTOPOIrO MOPSIKA.
YpaBHEHMsI KpUBOH IIpuBenenue oO1iero ypaBHeHUs: KpUBOW BTOPOTO MOpsiAKa K
BTOPOTO MOPSAKA K KaHOHUYECKOMY BUJY.

KaHOHHYECKOMY BHUY

3 Ananumuueckas zeomempus 6 npocmpancmee

3.1 | IImockocth. CriocoOsl [InockocTh, 3amaHHasi TOYKOW M BEKTOPOM HOpPMalld U €€
3a/laHus U ypaBHEHUS ypaBHeHue. IlnmockocTs, 3amaHHas TOYKOW W JOBYMs
MJIOCKOCTH. HaIpaBJIAIOIIMMU BEKTOpaMH M ee ypaBHeHHe. [lmockocTs,

3a/laHHas TpeMsl TOUKAMHU U €€ YpaBHEHHUE.
3.2 | Ilmockoctsb. CrocoObt O6uiee ypaBHEHHE IIIOCKOCTH. YpaBHEHME IUIOCKOCTU B
3alaHNsA U ypaBHEHUS oTpe3kax. BzauMHoOe pacnonokeHue IByX U TPEX MIOCKOCTEN
MJIOCKOCTH.
3.3 | IlpsimMas B mpoCTpaHCTBE Kanonnueckoe ypaBHeHue mpsmon. Ilpsmas kak nauHUA
nepeceyeHus AByX miaockocrel. [lapamerpuueckue ypaBHEHUs
NpsAMOM. YpaBHEHHE IPSMOM, 3aJaHHOM JBYMs TOYKaMHU.
B3aumHoe pacnonoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.

3.4 | Ilpssmas B npoCTpaHCTBE MeTtpuueckue 3a1a41 Ha IPSIMYIO M Ha INIOCKOCTb. PaccrosiHue
OT TOYKM  JI0  IJIOCKOCTU.  PaccrosHue — Mexay
CKPEIIMBAOIIMMUCSA MPSAMBIMUA. YTOI MEXAYy MpsAMOM H
IJIOCKOCTBI0. YTOJI MEX/1Y JIBYMSI IPSIMBIMHU.

3.5 | IloBepxHOCTH BTOPOIO [loBepxHOoCcTH ~ BTOpPOrOo  MOpsiAKA:  IMJIMHIAPUYECKUE,
nopsijKa KOHHYECKHE  TOBEPXHOCTU.  BuUIBl  IUIMHIPUYECKUX

MOBEPXHOCTEH  BTOPOrO0  MOpsAKa, HX  KAaHOHUYECKUE
ypaBHeHHs. KoHyc BTOporo mopsjaka, €ro KaHOHHYECKOe
ypaBHeHue.  Cdepa, KaHOHHMYECKOE ypaBHEHHE cdepbl.
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HaumenoBanue paznena,

Coneprxkanue 3aHATUA

/Tl | TeMbI AUCUUILIIMHBI
Omuncous, €ro KaHOHMYecKoe ypaBHeHue. (CBoiicTBa
amnunconsia. OIHOMOJIOCTHBIM TUNEepO0JION, ero CBOWCTBA,
KaHOHMYECKOE ypaBHEHHE. [|BYIIOIOCTHBIN TUIEpOOIIONI, ero
CBOMCTBA, KAHOHHUYECKOE ypaBHEHHUE.  DJUIMNTHYECKUHI
napaboioua, ero CBOHCTBA, KAHOHMYECKOE YypaBHEHHE.
l'unep6onmueckuii mapabosous, ero CBONCTBA, KAHOHUUYECKOE
ypaBHeHHe. V3yuenne popMbl MOBEPXHOCTH BTOPOTO MOPSAKA
METOIOM CEUEHUU

3.6 | Meron koopauHar Ha Pemenue 3a1au miiaHUMETpUHU METOJIOM KoopauHaT. Pemenue
IUIOCKOCTH 1 B 3a/1a4 CTEPEOMETPUHU METOJIOM KOOPAUHAT
IIPOCTPAHCTBE
Cemectp 3

4 Ilpeobpaszoeanusn niockocmu

4.1 | JIBu>keHUeE TUIOCKOCTH. JIBukeHHe IUIOCKOCTH U €ro cBoicTBa. YacTHblE BHJBI
YacTHble BUABI IBMKEHUN | IBUKEHUI: TapaJUICIIbHBIN NEPEHOC, TOBOPOT.

4.2 | JIBU>KeHUE TUIOCKOCTH. YacTHble BUABI ABM)KEHHI: OCEBasi CUMMETpHUSI, LIEHTpalbHas
YacTHble BUIbI IBUJKEHUN | CHMMETpPHUSI,  CKOJb3Alas CUMMETpUS, TOXJAECTBEHHOE

npeobpa3oBaHue.

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

4.4 | Apdunnsie Acd¢unnsle npeoOpa3oBaHus IIOCKOCcTU. IlepcnekTHBHO-
npeoOpa3oBaHUs adbpunHOEe mpeoOpazoBanue. Kocas cummerpus. Cxartue u
IJIOCKOCTH pacTshkeHue. YpaBHeHue ad@uHHOro mpeodpa3zoBaHuUs.

CsoiicTBa appuHHBIX TpeoOpa3zoBaHUil.

4.5 | UHBepcus MiIocKoCTH NHBepceust iockocTr, ee CBOMCTBA, ypaBHeHHUE. IlocTpoenue
MHBEPCHBIX TOUeK. MHBepcus okpykHOCTH U IpsiMoit. OGpa3bl
reOMEeTPUUYECKUX QUTYp MPU UHBEPCHUHU.

4.6 | KonctpyktuBHble 3anaud | KoHCTpyKTHBHBIE 3a/1au MIIaHUMETPUU. OCHOBHBIE AKCUOMBI

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

4.7 | Metoasl pemieHust | Meroasl pelIeHUs] KOHCTPYKTHBHBIX 3a/lay TUIAHUMETPUH.
KOHCTPYKTUBHBIX  3a1ad | Merog 'MT, meron cripsmienus. PerieHne KOHCTPyKTHUBHBIX
MJIaHUMETPUHU 3aJ1a4 METO/I0M FeOMETPUUECKUX NPeoOpa3oBaHUM

5 Ocnosanusa zeomempuu

5.1 | IIpobGnema nsaTOTO Hcropudeckuii 0030p 000CHOBaHUH Te€OMETPHH. 3apOXKICHUE

nocryinara. O0mue
BOIPOCHI aKCHOMATHKH.
AOcComIOTHAS TEOMETPHS.

nenyktuBHoro wmerona. ‘“‘Hawama” Eskmupa. IlpoGmema V
MocTynara. DKBUBAJIEHTHI MATOTO nocTyiara. OOIue BOmpochl

AKCHMOMATHKMU. Tpe6OBaHI/IH, MNpEABABISACMBIC K CHUCTCMC
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Ne | HaumenoBanue paszaena,

/Tl | TeMbI AUCUUILIIMHBI Conepanne sansmis
akcuoM. AOcoiroTHas reoMmerpus. Hekoropele TeopeMsl
a0COIOTHON T€OMETPHH.

5.2 | Cuctembl akcuom Cucrema akcuoM ['mnbbepra, €€ HENPOTHBOPEUYHUBOCTE.

Cucrema akcuoM Beiliis, ee HEIPOTUBOPEUNBOCTb. 3aa4l Ha
JI0Ka3aTeNbCTBO B akcuomaruke [unpbepra. 3amaun Ha
JI0OKa3aTesibcTBO B akcuomatuke  Beina.  Akcuoma
napajuiensHoct  JloGaueBckoro,  ClENCTBUS U3 Hee.
Onpenenenue napajuieNbHBIX M PACXOISAIIUXCS TMPSMBIX Ha
tockoctu JIo0aueBCKOTro, NX OCHOBHBIE CBOMCTBA.

5.3 | Mogensb Ilyankape Hutepnperanus reomerpun JlobaueBckoro: Mmojens [lyankape
MJIAaHUMETPUHU wranumerpun  JloGaueBckoro. IIpoBepka BBIOIHUMOCTH
JloGaueBckoro akcuom JloGayeBckoro Ha Mmozenu Ilyankape.
[TpoMexyTOuHasi aTTeCTalUs - IK3AMEH

4 Tlopsgok

OLICHUBAHUA YCII€EBAEMOCTH H

chopMHUpPOBAHHOCTH

KOMHeTeHIIl/Iﬁ oﬁyqalomerom B TeKy]_l_[eﬁ u HpOMe)I(yTOqHOﬁ arrecranmmn

I[J'ISI MMOJIOKUTEILHOMN OLCHKK TII0 pe3yJibTaTaM OCBOCHUA JUCHUIIIIMHBI O6yanOHI€MyC$I

HEOOXOAMMO BBINIOJHUTH BCE YCTAHOBJIEHHBIC BHUIBI y4eOHOM paboThl. OlEeHKa pe3ysbTaToOB
paboTel 0Oy4Jaromierocs B bayuiax (1o BUaM) MpUBEACHA B Ta0yuUIe 7.

Tabnuua 7 - banibHO-peUTUHIOBas OLIEHKA PE3YIbTATOB YUEOHOU pabOThI

oOyuaroruxcs o Bugam (bPC)

VYyebnas Cymma |Bugst u pesynbpTathl |OlI€HKA B aTTECTAIlUU bambr
pabota (Bujibl) |0ayIoB |y4eOHOM paboTh
2 cemecTp
Texymas 60 JlexuimonHsle 1 6ansna nocemenue 1 3-8
yueOHast 3aHATHUS (KOHCIIEKT) |JIEKIIMOHHOTO 3aHATHS
pabora B (8 3ansTH)
cemecTpe [TpakTnueckue 0,5 6anna - nocemenue 1 7-15
(ITocemenue 3aHATUSA (15|mpakTideckoro 3aHsTUS
3aHATHM 110 3aHATUR). 1 6asna — nocemienue 1 3aHsaTHSA U
pacnucaHuio u CYIIECTBEHHBIN BKJIA]l HA 3aHSATUH B
BBITOJIHEHHE paboTy Bcel TPpyIIbI
3aJlaHui) KoHTposbHbIE 3a ogny KP ot S no:
pabotsl (2 paboTel) |6 6amn0B (BeIMOIHEHO 51 - 65% 12-20
3aJIaHNi )
8 0as1a (BeimoaHEHO 66 - 85%
3aJIaHNi )
10 6an1a (BemmosHeHo 86 - 100%
3aJIaHNi )
NuauBuayanbHoe 9 0a/110B (IIOPOrOBOE 3HAUEHUE) 9-17
3aJlaHue 17 6an10B (MakcHMaJIbHOE
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3HAYCHUE)

HToro no texyuieii padbore B ceMecTpe 31-60
[IpomexyToun (40 VYcrHblii onpoc 20 6ass1a (MOPOroOBOE 3HAYCHUE) 20-40

as aTrecTanus 40 6a/10B (MaKCUMAaJIBHOE

(3K3aMeH) 3HAYCHHE)

HTOro no npoMekyTouHoii arrecTannu (3K3aMeHy) 40 GaynoB

CymMapHasi OlleHKA 110 I CUHIJINHe:

CymMma 0ajuioB TeKyIIeH U MTPOMEKYTOUHOU

arrecrauun 51 -100 6.
Yuebnas Cymma |Bugael u pe3ynbtathl |OlLI€HKA B aTTECTALMKU banbt
pabota (Bubl) |0aIoB |y4eOHOM pabOTHI
3 cemecTp
Texymas 60 Jlexumonusle 1 6anna mnoceuenue 1 0-9
y4yeOHas 3aHATHUS (KOHCIIEKT) |JIEKIIMOHHOTO 3aHATHS
pabora B (9 3ansTHI)
cemecTpe [TpakTueckue 0,5 6anna - nocemenue 1 7-12
(ITocemenne 3aHATUA (OTYET O MPAKTUYECKOTO 3aHITUS
3aHATUH 1O BBITNIOJIHEHUH 1 6anna — nocemenue 1 3aHsaTHSA U
pacrucaHuio u nabopaTopHOI CYILIECTBEHHBIN BKJIAJ HA 3aHITHH B
BBIIIOJIHEHUE pabotsi) (12 paboTy Bcell Ipymibl,
3a/1aHUi ) 3aHATHUR).
KonTponbHbie 3a onny KP ot S nno:
pabotsl (2 pabotel) |8 6amn0B (BeImoaHEeHO 51 - 65% 16-20
3aJ]aHu)
9 6asa (BBIMOIHEHO 66 - 85%
3aJ]aHu)
10 6anna (BemonHeHo 86 - 100%
3aJJlaHu)
NuauBuayansHoe 8 6a110B (IOPOrOBOE 3HAYECHHUE) 8-19
3aJjaHue 18 6an10B (MakcuMaIbHOE
3HAYCHHE)
Hroro no rexymeii padore B cemectpe 31-60
[Ipomexyroun (40 YcTHBIM onpoc 20 6aqu1a (MOpOroBoe 3HAYCHUE) 20-40
asg aTTecTanus 40 6an10B (MaKCUMaIbHOE
(9K3aMeH) 3HAYEHHE)
HToro no npoMe:KyTouHoil arrecTauuu (3K3aMeHy) 40 6asnos

aTTeCTalnun

CyMmMmapHasi OnleHKa 10 JUCIHUIINHE:

50 -100 o.

Cymma 6aioB TeKylield U MpoOMexXyTOUHOH

5 MarepuajJibHO-TEXHHUYECKOE, IPOrPAMMHOE M Y4eOHO-MeTOAn4ecKoe
o0ecnevyeHne TUCHUILINHBI

5.1 YueOHas iuTeparypa

1. Aranacsh, C. JI. I'eomerpus 1: Yaebnoe nmocodue / Aranacsa C.JI., ITokpoBckuit
B.I',, - 2-e u3n., (371.) - MockBa :BMMHOM. JIa6. 3uanwmii, 2017. - 334 c.: ISBN 978-
5-00101-452-2.
https://znanium.com/catalog/product/541056

- Tekct

3JIEKTPOHHBIH. -
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URL:



https://znanium.com/catalog/product/541056

2. AtanacsH, C. JI. 'eomerpus 2 : yuebHOe mocooue st By3oB / C. JI. AtanacsH,
B. I'. [TokpoBckuii, A. B. Ymakos ; nog pen. C. JI. Atanacssa. - 2-e uza. - Mocksa
: Jlaboparopust 3nanuii, 2020. - 547 c. - ISBN 978-5-00101-678-6. - Tekcr :
anexkTpoHHbI. - URL: https://znanium.com/catalog/product/1201312

JlonoiHUTeIbHAS JIUTEpaTypa

l. Hanunrep, B. A. I'eoMeTpusi: miIaHUMETPUYECKUE 3a/1a4M HA MOCTPOCHHUE :
yueOHoe mocobue mis By3oB/ B. A. lanmuarep. — 2-¢ u3m., ucnp. — Mockaa :
NznarensctBO FOpaiit, 2020. — 155 c¢. — (Bwicmee obpazoBanne). — ISBN 978-
5-534-05758-4. — Tekct : anexrponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/454909

2. [Tpusanos, U. 1. AnanuTudeckas reoMmeTpus : yueOHUK aisg By3oB / U. U.
[TpuBanoB. — 40-e u3n., crep. — Mocksa : M3narensctBo FOpaiit, 2020. — 233 c.
— (Bpiciee o6pazoBanue). — ISBN 978-5-534-01262-0. — Tekcr : 271eKTpOHHBIIMA
// 3BC IOpaiit [caiiT]. — URL: https://urait.ru/bcode/451192

5.2 MaTepHaJILHO-TeXHH‘IeCKOC H InMporpaMmmHoc¢ o0ecrneueHye TUCHUIIINHBI

VYueOHble 3aHATHS 10 AUCHHUILIMHE MPOBOJATCS B ydeOHBIX aynutopusx HDOU
KemI'V:

Teometpust|216 AyauTopuss METOOWKHA MaTeMaTHUecKOro pasButusi u o0ydeHus|654027,  KemepoBckas

MareMaThke Y4eOHas ayIMTOpHs Uil NPOBEASHMS 3aHATHH JIEKIHMOHHOTO|oOyacte - Kysbace, T.
THIIA, CEMHMHApCKOro (TPaKTHYecKOro) TWIA, /I TpynmoBbix ¥ |HoBOKy3Henk, IpP-KT
MHIVBUAYAJIBHBIX KOHCYJIbTAlUM, TEKYLIETO KOHTPOJIL U IpoMexyTouHoi |[ITnonepckui, n.13,
aTTecTalluu oM. 1
CrienanusupoBanHas (yueOHas) MeOesb: J0cKa MesIoBas, kadeapa, CTOJbI,

CTYTbS

O6opynoBanue il Tpe3eHTalMu  y4eOHOrO  Marepuwana:  Jocka
WHTEPAKTHBHASA, KOMIIBIOTEP IIPENoAaBaTelisi ¢ MOHHUTOPOM, MPOEKTOP,
aKyCTHUECKas CHCTeMa, SKpaH

Hcnonp3yemoe mporpammHoe obecredenne: MS Windows (Microsoft
Imagine Premium 3 year mo cybonuner3snonHOMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoOOgHO pacmpocTpaHsieMoe
[1O), astuBupycnoe IIO ESET Endpoint Security, mumenszus NeEAV-
0267348511 pgo  30.12.2022 r; Mozilla Firefox (cBobGoaHO
pacnpoctpansiemoe 110), Google Chrome (cBoOOIHO pacmpocTpaHsIeMoe
T1O), Opera (cBobomuo pacmpoctpansiemoe I10), Foxit Reader (cBo6ogHO
pacnpoctpansiemoe [10), WinDjView (cBobomHo pacmpoctpansemoe [10),
Suanexc.bpaysep (oTeuecTBenHOE cBOOOIHO pacupoctpansemoe I10).
WuTepHet ¢ obecneuenueM gocrymna B OM1OC

5.3. CoBpemeHnHbIe npodeccCHOHAJIbHBIE 0a3bl JaHHbIX U HHGOPMAITUOHHBbIE
CIIPAaBOYHbBbIE CHCTEMBI.
IHepeuens CIIB/I u UCC no aucuuiuinHe

1. OOmepoccuiickuii MaTeMaTHIECKUN opTai (MHGOPMAIIMOHHAS CUCTEMA) -
http://www.mathnet.ru/
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2. Nndopmammonnas cuctema «EquHOE OKHO mocTyna K 00pa3oBaTeIbHBIM
pecypcam» - http://www.window.edu.ru.

6. Unble cBeeHus U (MJIM) MATEPHAJIBI.

6.1. IIpumepHble TeMbl MUCHbMEHHBIX Y4€0OHBIX padoT
KonrpouabHas padora Nel

Ananumuueckasn ceomempus Ha njilocKkocmu

Bapuanrt (oOpaszerr)

1. Haiitu xoopaunatsl Touek M(3;1), N(-1;5), P(-3;-1) B HOBOIi cucTeMe KOOpAMHAT, €CIIU
OCH KOOD/IMHAT MIOBEPHYTHI BOKPYT Hayalaa KoopauHaT Ha yrod (-45°).

2. BeiBecTu ypaBHEHHE F€OMETPUUECKOIO MECTa TOYEK, YAAJNEHHBIX OT HpsiMol 8x-15y-25
Ha 2 equHMLbL. CrenaTh YepTex B CHCTEME KOOPAMHAT.

3. CocraBuTh ypaBHEHHE J3JUIHICA, (DOKYCHI KOTOPOTO PACIOJOXKEHBI OT OCH abciucc

5
CUMMETPUYHO OTHOCUTENIBHO Havajla KOOpAUHAT, €CIIM JaHbl Touka M(2; — E) JILIUIICA U

2
€ro DKCIICHTPUCUTET e=§ .

4. TlpuBecTH ypaBHEHME KpHBOH 9x°-24xy+16y>-20x+110y-50=0 Kk KaHOHHYECKOMY BUIY U
IIOCTPOUTD €€ B CUCTEME KOOPJIUHAT.

5. Jlau nmapamnenenunenq ABCDABCD ', rue A(4;-3;2), B(6;1;-1), D(-4;-2;0), A'(-2;-6;6).
A) Cnenatp yepTex B CUCTEME KOOPIUHAT.
B) Haiitu 065eMm ABCDABCD.
B) Haiitu mnomans ocuoBanust ABCD.
I') Haiitu BhicoTy A'H, onymennyio na (ABCD).
) Haiitu yron mexny AB u A'D'.

KonrpouabHas padora Ne2

Ananumuueckasn ceomempun 6 npocmpancmee
I. B ipssMOyTroJIbHOM 1€KapTOBOM CHUCTEME KOOPAMHAT JIaHbl 4 TOUku 4, B, C, D .

1. Iloctpouts nupamuny ABCD;
2. CocraButsh ypaBHenue rpaneit ABC, BCD.
3. Hamnwucare ypaBHEHHE NEpHEHAUKYJsApa U3 D Ha rpaHb ABC, HaWTU €ro AJMHY U TOUYKY

naJicHus Ha ABC(OCHOBaHUE MEPIEHANKYIISPA);
4. Hanucarb ypaBHEHHE NEPHEHIUKYISpa U3 4 Ha NpsAMyl0 BC, HAWTU €ro JJIMHY U TOYKY

najgeHus Ha BC;
5. Hantu yron mexay npsamMond AC U rpaHblo BCD;
6. Haiitu yron mexny rpansimu ABC u BCD;
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7. Haiitu yron mexny npsmeivu AD u BC;

8. HamucaTh ypaBHeHHE OUCCEKTPUCHI yTila BAC , HAITH TOUKY €€ MaJieHusi Ha BC .

I1. B npsiMOyroiapHOM JE€KapTOBOM CUCTEME KOOPJIMHAT MOBEPXHOCTH 3a/laHa CBOUM
ypaBHeHueM. [loctpouts ee B cucreme koopauHat OXVYZ.

Bapuaursl 3a1anui

Tabnuna k 3aganuio 1. Tabnuna k 3agaauto 1.

Ne A B C D Ne

1. | (2,0,0) | (0;1;0) | (0;0;2) | (2;2:0) 1. X2+2y?+372-24=0

2. | (1;0;0) | (0;2:0) | (0;0;2) | (2,0;2) 2. 9y?-472=36

3.1 (20;0) | (0;20) | (0;0;1) | (0;2;2) 3. X2-2y*+372+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. 36x2-9y*+472-36=0

6. | (2:0,0) | (0;2;0) | (0:0:1) | (0;2;4) 6. y2-27+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. Xy 2
6 9 16

9. | 40,0) | (0:10) | (0;0;1) | (2;0;2) 9. 3x2+4y2-1222-12=0

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

Kontpoabnas padora Ne3
Ilpeoopaszosanusa naockocmu

BapuanTt (oOpa3en)

1. Jlanbel ABe CTOPOHBI MapajuieiorpaMma U yrojl MexXIy ero nuaroHamasimu. Iloctpouts
napajuIeIorpamMM.
Vkasanue: Coenamv napannenvuwiti neperoc Ha ompe3ok AB, 20e AB — ocnosanue
napannieiocpamma.

2. JlaHbl 1BE OKPYKHOCTH M TOUKa A, UM He npuHajyiexaiias. [loctpouts paBHOOEpEHHBII
tpeyroiabHuK ABC (AB=AC) ¢ 1aHHBIM yTJIOM O IpU BEpPIIMHE A TaK, YTOOBI TOUKH B 1
C nexxanu Ha IBYX JaHHBIX OKPY>KHOCTSX (METOJ TOBOPOTA).

18



3. [Jan octpsiii yron AOB u Touka M BHyTpu Hero. [1ocTpouTh OKpYKHOCTB C LIEHTPOM Ha
ctopore yria BO, kacarolyrocsi Ipyroil CTOpOHbI yrijla ¥ MPOXOJALIyI0 Yepe3 TouKy M
(MEeTOoJ TOMOTETHH U TI0100US).

4. JlaHa OKpY>XHOCTb W JIB€ TOYKH, €l He IpuHaaiexaiiue. Upe3 3TH TOYKM MIPOBECTU
OKPY’>KHOCTb, OPTOTOHAJIbHYIO JAHHOW (METOJl MHBEPCHUH)

NuauBuayanbHoe 3a1aHue N0 TeMe “Inemennmobl 6eKmopHOi
anzeopuvl. Cucmemul KOOpOUHAM HA NJIOCKOCMU U 8
npocmpancmee”

Bapuanrt (00Opa3er)

1. Jlokasars couerarenbHOe CBOMCTBO OIEPALMK CyMMBI BEKTOpOB: (d+b)+c=a+(b+c)

2. YOpoCTUTh BEKTOPHBIE BHIPAYKEHUS:

a) AB+D,C, + BB+ B, A, + BB, + D4 ;

6) L 4C + BB +1CD+1Di, ccm BC=4D, 44, = BB, , CC, = DD. .
2 2 2 2

3 OOpa3yloT M BEKTOpPHI ;{l%%} B{OL—L} E{_ 4 1 1 }
. 35353 s 9\/53 \/59 3\/5,3\/5,3\/5

OPTOHOPMHPOBAHHBIN O6a3uc?

4. B Terpasnpe OABC mockue yrisl npu BepinHe O — npsimbie. Mcnonb3ys BEKTOpPbI, HANTH
yroi mexay ouccektpucamu yrioB AOB u BOC.

5. Huknouootl umasvieaemcss mpaekmopus, onucvléaemas moukou M okpyxcnocmu paouyca v,
kamsaweticsi 6e3 ckoavdceHuss no oawnou npsmou [. TlpuHsB mpsamyro [/ 3a ock alcuuce, a
HayaJIbHOE MOJIOKEHWE TOYKM M 3a Hadano KOOpAMHAT, HAlKMCATh YpPaBHEHUE LUKIOUAbI U

MMOCTPOUTH €€ 110 TOUKAM.

NuauBuayaabHoe 3aaaHue mno Tteme “Moodenv Ilyankape naanumempuu

Jooaueeckozo”

B mooenu Ilyanxkape nocmpoums 3a0anuyro kongueypayuio ceomempuu Jlobauesckozo.
1. TlocTpouTh TPEYTrOJBHUK C TPEMS JAaHHBIMH BEPIIMHAMH U €T0 MEIHAHBI.

2. TlocTpouTh TPEYTOJBbHUK C TPEMSI TaHHBIMU BEPIIUHAMU U €TI0 BBHICOTHI.

3. IlocTpouth TpeyroabHUK C TPEMS JAaHHBIMH BEPIIUHAMH B €70 OUCCEKTPHCHI.

4. IlocTpouTh TpEYrolbHUK C TpeMs JaHHBIMU BEpPIIMHAMH W €ro CepeANHHBIC
MIEPIICHINKYIISPBI.

5. TlocTpouTs paBHOOEAPEHHBIN TPEYTONBHUK U €TI0 BBICOTY, TPOBEIECHHYIO K OCHOBAHHIO.

6. IlocTpouTh paBHOOEAPEHHBIN TPEYTOJBLHUK M €70 MEIMAHY, TPOBEICHHYIO K OCHOBAHHUIO.

7. TlocTpouTh TpANEUUIO U €€ CPEAHION JTUHUIO.

8. ITlocTpouTh paBHOOEAPEHHYIO TPATIEIUIO.

9. IlocTpouTh mapamienorpaMM U OJIHY U3 €T0 BBICOT.

19



10. [TocTpouTh Tpanenuo 1 €€ BbICOTY.
11. TTocTpouTh Tpamenuio U OUCCEKTPUCY OAHOTO (JF0O0TO) €€ OCTPOro yrIia.

12. [TocTpouTh MapayieiorpaMm i OUCCEKTPHUCY €r0 OCTPOro yriia.

13. [Toctpouth paBHOOEAPEHHBIM TPEYTONbHUK M €ro OUCCEKTPHUCY, MNPOBEACHHYIO K

OCHOBAHHIO.

14. TTocTpouTh ABa paBHBIX MEXTY COOOH MPAMOYTOJIBHBIX TPEYTOJbHUKA.
15. IlocTpouTh NPSMOYTONBHBIA TPEYTOJbHUK U €r0 MEJWaHy, MPOBEACHHYIO U3 BEPILIMHBI

IPsIMOTO yTJa.

16. ITocTpouts yeTbipexyroibHUK Cakkepy U OMCCEKTPUCHI €0 MPSMBIX YTIIOB.
17. IlocTpouTh NpsIMOYTOJIBHBIA TPEYTrOJbHUK M €0 BBICOTY, IPOBEIECHHYIO M3 BEPIIMHBI

IPSIMOrO yria.

6.2. IlpumepHbIe BONPOCHI U 3aJaHUs / 3a4a4d Ui NPOMEKYTOYHOM

aTrecralnmmu

Taﬁ.lmua 8- HpI/IMeprIe TCOPETUYECCKUEC BONPOCHI M IPAKTHYCCKHUE 32 I1aYH K IK3aMECHY

Paspneinbl u TeMbl IIpumepHsbIe TeopeTnueckue | IIpuMepHbie pakTHUECKHE 3a1a4u
BOIIPOCHI
2 cemecTp
1. DieMeHThI BEKTOPHOU aJIreOpEI
1.1 OcHoBHble TOHATHS H | 1. Cnoxenue u Beruntanue | 1. Jan napamienorpamm ABCD, M —
TEOpEMBI BEKTOPHOIi | BEKTOPOB, HX ONPEJCICHHE M | TOYKA IICPECEYCHHsI €ro IMaroHasew.
aireGpbl CBOMCTBA. Bripasure Bektopel MA, MB uepes
2. YMHOXEHHE BeKTOpa Ha | BekTopbl AB=a u AD=b.
YHCIIO, oTIpe/ieTIeHHe u | 2. Jansr Bextops: a=(1;-2), b=(-0,5;1),
CBOMCTBA. ¢=(2;0). Haiimute KoOpAHHATHI BEKTOPOB
3. bazuc CUCTEMBI | ¢ —2b a+b
BEKTOPOB. Teopemsl 0 2 " ,
a3J10)KEHUH BEKTOpa Mo 0a3ucy.
p P Y| 3. Bexrop a=(5;4) umeer Hadajgo B
4, HeobOxomumoe u . .
touke A(-2;3). Haligure xoopmuHaTHI
JOCTaTOYHOE yCcIIoBUE o
KOHIIa 3TOro Bektopa. Iloctpoiite 3TOT
KOJIJIMHEAPHOCTH BEKTOPOB. 9 .
BEKTOP B MPSIMOYTOJBHOM J1E€KapTOBOMH
5. Teopemsl 0
. . | cucreme KOOpIMHAT.
KOOpJUHATax JMHEHHON .
4. M300pa3uTe Ha MII0CKOCTH HEKOTOPBIH
KOMOWHAIIMN BEKTOPOB.
BEKTOp a M TIOCTPOMTE BEKTOPHI V2 a, -
av3.
5. OnpenenuTs BUJ YETHIPEXYTOJIbHHUKA
ABCD, eciu A(1, 1,4), B(1,3, -1), C(5,
5,-3),D(5, 3, 2).
1.2. CkansipHoe | 6. CkansapHoe 6. B npsaMoyrompHOW  JIeKapTOBOI
MPOMU3BEJEHNUE BEKTOPOB IIPONU3BEACHHUC BEKTOpPOB, | CUCTEME KoopauHaTt 3a1aHbI
3aJIaHHBIX KOOpJMHATAMH. | KOOPAUHATHI JIByX BEPILNH
Monyne BekTOpa. tpeyronsiuka  A(1;-2) u  B(3;4).
7. CkansapHoe Halimute KoOpAMHATBI €ro TpeTbel
MIPOU3BEICHUE BEKTOpPOB, | BepuinHbl C, 3Has, 4TO 3Ta BEPIIMHA

onpeJeeHre U CBONUCTBA. .

nexut Ha ocu Ox u uto ZACB=90°.

7. Haiigute yruel TpeyronsHuka ABC,
3Hag TPSIMOYTOJIbHBIE KOOPAMHATHI €Tr0
BepmuH: A(2;1), B(-3;2), C(0:4).
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1.3.
MMPOU3BCACHUC BECKTOPOB

BekTopnoe

8. Omnpenenenue u CBOMCTBa

BEKTOPHOTO HPON3BEICHUS
BEKTOPOB

9. BexTopHOE mpouU3BENCHUE
BEKTOpPOB, 3a/JlaHHBIX CBOUMH
KOOpJHHATAMH B
OPTOHOPMHPOBAHHOM Oa3wuce

10. I'eomeTpuueckue
TIPUIIOKECHUS BEKTOPHOTO

[IPOM3BE/ICHUS] BEKTOPOB

8. Hailigute momans TpeyrolbHUKA
ABC, 3Has MIPSMOYTOJIBHBIE
KoOpauHATHI ero BepmuH: A(2;1;1), B(-
3;2;3), C(0;4;1).

9. Haiigute BBICOTY HapajuieiorpamMma
ABCD, omymenHyo Ha cTopoHy AD,

ec AB = {4;5;4}; AD = {1; —1;\/7}

1.4.
MMPOU3BEACHNUEC BEKTOPOB

CwMmerianuoe

11. Ompenenenne u CBOWCTBa
CMEIIaHHOTO POU3BEICHHUS
BEKTOPOB

12. CmemanHoe MpOU3BEICHNE
BEKTOpPOB, 3a/laHHBIX CBOUMH
KOOpAWHATaMH B
OpPTOHOPMHPOBAaHHOM Oa3uce

13. I'eomeTpuueckue
MIPUIOKEHUS CMELIaHHOT'O
MIPOU3BEIEHHSI BEKTOPOB

10. Haitnute o0nem Terpadsapa ABCD,
ecmm A(2;1;1); D(2;-1;2); C(-2;0;1); B(-
3;2;5).

11. Haiimure BBIcOTy TeTpadapa ABCD,
MPOBEJICHHYIO W3 BEPIIMHLI A Ha TpaHb
BCD, ecm A(2;-1;1); D(2;-1;-2); C(-
2;0;1); B(-3;-2;5).

12. Ilokazate, uto TOuku A(2, -1, -2),
B(1, 2, 1), C92, 3, 0) u D(5, 0, -6) nexat
B OJTHOM TIJIOCKOCTH.

13. Iloka3zaTs, uTo BeKTOpHI a=-i+3j+2K,
b=2i-3j-4Kk, c=-3i+12j+6k
KOMILJIAHAPHBL.

2. AnanuTudeckas reOMeTpHs Ha IIIOCKOCTH

2.1. CucremMbl KOOpAMHAT

14. CUCTEMEBI

Addunnas

14. Haitu momans KBaapaTa, €cld

Ha [UIOCKOCTH. | KOOPJIMHAT Ha IJIOCKOCTH M B | JaHBl KOOPJMHATHI JBYX €r0 CMEXHBIX

Ipocreiimue 3amaun B | PpocTpanctse. Tpeodpasosanue | Bepmm (1;-2) u (4; 2).

KOOD/MHATAX adduHHON cucTeMbl KoopauHat. | 15. 3Has mpAMOYTOJIbHBIE KOOPIMHATHI
15. IIpsimoyrosbHast BepIrH TpeyroasHuka A(1;-2), B(1;1),
cucTema KOOpIMHAT Ha | C(5;-2), HalimuTe MIMHY €ro MeJIHaHBI
wiockoctd.  IIpeoOpazoBanue | CM.

PSAAMOYTOJIBHOM cuctemsl | 16. Haiitu, B KakoM OTHOILIEHUH TOYKa
KOOPJMHAT. C(3;2) menut otpe3ok AB, eciu A(0;5),
16. [Ipocreitmme 3amaun | B(-1;6).

AHAJIUTUYECKON reOMETPUHU:

paccTosiHUE  MEXIy  JByMs

TOYKaMH; JIeJIEHHE OTpe3Ka B

3aJJaHHOM OTHOLICHUH

2.2. [Mpsmas Ha | 17. O61ee ypaBHeHue | 17. B mpsMoyronpHOW JeKapTOBOM

IUIOCKOCTH. NpsIMOM; €€  pacIOJIOKEHHE | CUCTEME KOOpAMHAT COCTaBbTE
OTHOCHUTEIILHO CHCTEMBI | ypaBHEHHS OucceKkTpuc YTJIOB,
KOOPJMHAT. o0pazyembIX mpsiMbIMH  3X-y+5=0 u
18. [TapameTrpuueckue u | 3x+y-4=0.

KaHOHHUYECKHeE ypaBHeHus | 18. Uepe3 TOuky mepecedeHus] MpSIMbIX
npsiMoil. YpaBHeHue mnpsimoi B | 3x-y=0 u x+4y-2=0 mpoBeleHa mpsmas,
OTpE3Kax. MEePIeHINKYISpHAS K TIpsaMont 2x+7y=0.
19. VYpaBHenne mnpsamoil c | Halinute ypaBHeHHMe 3TOHl mpsiMoil B
YIIIOBBIM K03(pPULMEHTOM. | MPSIMOYTONBHOM JEKapTOBOW CHCTEME

YpaBHeHHE MNpsAMOH, 3aJaHHOU
TOYKON M BEKTOPOM HOPMAJIH.

20. Yron Mexay IByMs
MPSIMBIMU. Ycnosus
HapajIeIbHOCTH "
MEePIEeHIUKYIIPHOCTH JIBYX
MPSIMBIX.

KOOpJMHAT.
19. Hanumure ypaBHEHHE HNpsMOi,
MPOXOJAIIEH Yepe3 TOUKY MepeceueHust
npsMbIX 2x+3y-8=0 u 5x-y-3=0 u Touky
nepecedeHns npaMbix 4x-3y+3=0 u x+y-
1=0.

20. laHBI PAMOYTOJIBHBIE KOOPIUHATHI
BepminH TpeyrombHuka A(2;0), B(1;1),
C(5;4). Haitnute numHy BBICOTHI 3TOTO
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TPCYroJbHUKa, nu3

BEPILUHBI A.

MIPOBEJIEHHOMN

21. CocraBuTh ypaBHEHHE TMPSIMOH,
npoxofsamen uyepe3 Touky A(l, -2) u
2 2
Xy

neBbIi Qokyc rrmnca 259

22. CocraBUTh ypaBHEHHE TMPSIMOH,

npoxonsmed udepe3 touky A(l, 3) u
2 2

Xy

MpaBbIil POKYC TUTIEPOOITHI 16 9

23.

Haiitu paccrosiHue OT LeHTpa
2 2

OKPYXKHOCTH +y +2y=0 10

NpsSMON

y=4-2x.
2.3.  Kpussie BrOporo | 21. YpaBHeHue 24. CocraBbTe ypaBHEHHE MapabOIIbL,
nopsiziKa OKPYKHOCTH. B3aumHoe | ecnu u3BecTHO,  uyTO  mapaloia
pacroiioxxeHue IBYX | CHMMETpUYHa OTHocuTenbHO ocu Oy,
OKpPYKHOCTEH, OKpYXKHOCTH H | pokyc mnomemaercs B Touke F(0;2),
MIPSIMOIA. BEpLIMHA  COBMNAAAaeT C  HayaJloM

22. Kanonnueckoe KOOpPJHHAT.

ypaBHeHue  mapabonbl, ero | 25. CocTaBbTe KAHOHUYECKOS YPaBHEHUE
CBOICTBa. THIIEPOOITHI, ecnu JUTHHA
23. Kanonnueckoe JNEUCTBUTENBHOM  ocu  paBHa 6,
ypaBHEHUE 3JUTUIICA, ero | rumep0boiia MPOXOAUT Yepe3 TOUKY

CBOICTBA. M(9;4).
24. Kanonnueckoe 26. CocTaBbTE KAHOHUYECKOE YPAaBHEHHE
ypaBHEHHE THIIEpOONbI, €ro | JUIMICA, 3Has, 4YTO MJIMHA MAJIOH
CBOICTBA. MOJlyOCH paBHa 3, OSKCUEHTPUCUTET

25. [Tapabona kak rpaduk | paBeH.

KBaJpaTHYHON (DYHKITUH.

26. l'unepbona kak rpadux
0o0paTHO  MPONOPLUOHATIHLHON
3aBUCHMOCTH

27. CocTaBbTE ypaBHEHUE OKPYKHOCTH C
neHtpoMm B Touke O(5;2), kacaromencs
npsiMoit x-3y-+2=0.

28. Hanucatp ypaBHEHUE OKPY>KHOCTH,
JUaMETPOM KOTOPOH CIyXHT OTPE30K

eI
IpsIMON 4 3 , OTCEYEHHBIN OCSIMH
KOOpJMHAT.
3. AnHanmuTHuYecKas T€OMETPHs B IPOCTPAHCTBE
3.1. ITnockocts. | 27. Crioco0sr 3amanus | 29. B mpsMoyromnbHOR  AexapTOBOH
CriocoObl  3amaHus W | IWIOCKOCTH. YpaBHEHHS | cCHCTEME KOOPAMHAT JaH TeTpasap
ypPaBHEHHSI TLIOCKOCTH. IIJIOCKOCTH. KoopauHaTtamMu cBoux BepmmH A(l; -
28. Oobmee ypasuenue | 1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
IIJIOCKOCTH. Pacnonoxkenmne | CoctaButh ypaBHeHue rpanu ABC.
IJIOCKOCTH otHocuTenbHO | 30. I[lnockocTh 3agaHa cBOMM OOLIMM
CHUCTEMBI KoopAMHAT. | ypaBHeHHeM: 2x+3y+12z-12=0. Haiitn
YpaBHeHue IJIOCKOCTH B | IUIOIIa/lb TPEYTOJIBHHUKA, OTCEKAeMOTo
OTpE3Kax. 33JJaHHOH TUIOCKOCTBIO B IIOCKOCTH
20. Paccrostaue ot Touku g0 | xOy.
IJIOCKOCTH. Yron mexay | 31. B mpsmMoyrompHON AexapTOBOU
IJIOCKOCTSIMM. CHUCTEME KOOpAWHAT [JaH TeTpasap
30. B3anmuoe KoopauHatamMu cBoux BepmH A(l; -

pacronoXxXeHne IByX H Tpex
IIOCKOCTEH.

1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
Haiitu neyrpanssiii yron ABCD.
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32. B npAMoOyroiapHOH JeKapTOBOU
CHUCTEME KOOpIAMHAT JaH TeTpa’p
KOOpIWHATaMHd cBoumx BepmmH A(l; -
1,2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiitu nuny BeicoThl Ha rpans ABC.

3.2. [Ipsamas B
MIPOCTPAHCTBE

31. Crioco0sr 3a/IaHusg
NpAMO B MPOCTPAHCTBE.
YpaBHEHUs MPSIMOIA.

32. Yron Mexay IByMs
MPSAMBIMHU. Bzaumuoe
pacHoyoXeHHe JIByX MPSMBIX B
MIPOCTPAHCTBE.

33. Yron Mexnay mpsaMod u
IIJIOCKOCTBIO. Bsanmuoe
pacHoyioKEeHUe  IpsMou U
IUTOCKOCTH.

34, Paccrosinue MEXAY

CKpCIIMBAOIUMUCS IPAMBIMHU.

33. B npAMOyroimpHOW JEKapTOBOM
CHUCTEME KOOpIAMHAT JaH TeTpa’ap
KoopauHatamu cBoux BepmuH A(l; -
1,2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiit yron mexmy npssmeivua AD u BC.
34. HaiiTi TOUuKy niepecedeHus NpsiMon u
IJIOCKOCTH, €CJM TMpsAMasi 3ajiaHa JByMs
toukamu A(-1; 2; 0), B(-2; 1;1), a
IUIOCKOCTh ~ 3aJaHa CBOMUM  OOLIMM
ypaBHEHUEM 2x-4y+5z-8=0

35. B mnpsaAMOyroimpHOW JEKapTOBOM
CHUCTeME KOOpAMHAT JaH TeTpa’ap
KoopauHatamu cBoux BepmuH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
Haiitu yron mexay npsmort AD u ABC.

3.3. IloBepxHocTH BTOpOro | 35. Hunuuapuyeckue u | 36. B npsMOyroyibHOW J€KapTOBOM
Hopsiika KOHHYECKHe HOBEPXHOCTH. | cCTEME KOOPAMHAT IIOBEPXHOCTH
Hunnuap BToporo mopsizka. 3a/1aHa CBOUM ypaBHCHHEM:
36. IosepxHocTu xX242y*+372-24=0.  Ompemenuts  BHJ
BPallCHHS. Coepa, MIOBEPXHOCTH.
KaHOHquCKO; YPAaBHCHHC | 37 B pgaMOyroibHOM JeKapTOBOM
ubeg bl TLTHHICOMA, T | cucreme KOOpAUHAT TIOBEPXHOCTH
cpouctsa. 3a7aHa CBOUM ABHCHUEM:
37. OaHOMONIOCTHEIN N yp ’
x*+2y*+322-24=0. IToctponts
TUIEPOOITOU . N
. MOBEPXHOCTH B MPSIMOYTOJIbHOM CHCTEME
38. JBynonoCTHBIN
KOOpJIMHAT.
TUIEepOOIOu. 1% B N N
39, T . MPSIMOYTOJIBHOW  JEKAPTOBOU
NapaGosIom/,. CUCTEME KOOpPIMHAT IOBEPXHOCTh
40. ['unepOouyeckuii 3alaHa CBOUM YPaBHCHUEM:
napabosons xH2y2+372-24=0. Haiitu TOYKHU
nepeccUCHuA I[aHHOﬁ IMOBEPXHOCTU C
npsimoit AB, ecrtn A(-1; 2; 0); B(2; -1; 2).
39. B  nOpsAMOyronbHOW — cUCTEME
KOOpAMHAT 3ajaHa cdepa CBOUM
ypaBHenneM  (x —2)2+ (y + 12 +
(z—4)? = 16. Onpenenurts,
MEePECEKAET JIU III0CKOCTh 2X-4y+5z-1=0
3ajiaHHyto cepy.
40. B npsAMOyroibHON JEKapTOBOU
CHCTEME KOOPJIMHAT TOBEPXHOCTh
3aJlaHa CBOMM YpPAaBHEHHUEM: x’*+2y’-
24=0. IlocTpouTh IOBEPXHOCTH B
PSIMOYT'OJIBHOM CUCTEME KOOPAMHAT.
3 cemecTp

4. TlpeoOpa3oBaHUsl MIOCKOCTH

4.1. [IBmxeHue MI0CKOCTH.
YacTHble BUOLI ABIKECHUN

1. JIBwkeHus: oOIpeAeseHue,
CBOICTBa, ypaBHEHHE

2. IlapannenbHBI TIEpEHOC H
€ro CBOWCTBA.

3. LleHTpasibHasi CHMMETpPHS U €€

1. JokaxuTte, 4TO OpsmMasi, CoaepKalas
CepelMHbl OCHOBAaHMIA PaBHOOOYHOMH
TparneIum, MIePICHANKYJIIPHA
OCHOBaHUSM (METO/I OCEBOI CHMMETPHH)
2. JlBe mpsMble, COAEpKallUue TOYKU
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CBOMCTBA.

4. OceBas CHMMETpUS H €€
CBOICTBA.

5. IToBOpOT U €ro cBOMCTBA.

6. Cxonp3smas CUMMETpHS U ee
CBOICTBa

TIEPECEUCHHUS JaroHanein
napajielorpaMma, IEpeceKarT  €ro
CTOPOHBI COOTBETCTBEHHO B TOUKaX M u
L, N wu K. Jlokaxure, dTO
YETBIPEXYTOJILHUK MNLK -
napajuresorpamMMm (MeTOJ] IEHTPaIbHOMN
CHMMETPHH)

3. UYepes LEHTp PaBHOCTOPOHHEIO

TPEYTOJIbHUKA MPOBEICHBI JBE MPSMEIE,
Yron MexXIy KOTopeiMH paBeH 600 u
KOTOpblE  HE  CcOIepXKar  BEpLIMH
TpeyroiapHuKa. Jlokaxure, 4To OTPE3KH
3TUX NPSAMBIX, 3aKIIOYCHHBIE MEKIY
CTOPOHaMH  TPEYrojbHHUKA,  PaBHBI.
(MeTox MoBOpOTA)

4.2. ITogobme u romotetust | 7. Ilomobme:  ompenemenue, | 4. JJlokaxure, uto Tpeyronpankun ABC n
CBOICTBA, YpaBHEHUE ABC MOT00HEI, eciau
8. 'omoTeTHs 1 ee cBOMCTBA. (AB/AiB)=(AC/A|C))= (BM/BiM)),
rne BM u BM; - MeamaHbl

TPEYTOJILHUKOB.
4.3. Addunnse | 9. Adbdurnsie mpeodbpazoBanud. | 5. bokoBeie ctoponsr AB u CD
npeoOpa3oBaHUs CaoiicTBa adp¢unnbix | Tpanenuun  ABCD  mponomkeHsl 10
IJIOCKOCTH peoOpa3oBaHUi. B3aUMHOro nepeceueHuss B Touke O.
10. IlepcnektuBHo-addunHOE | Toukn E m F — cepeamnbl ocHOBaHuit
npeobpazoBaHue Tpanenuu. Jlokaxute, uro Touku E, F, O
11. Tlpumenenue adQuHHBIX | IpUHALIEKAT OMHOH NPAMOH (MeTon

peoOpa3oBaHuil K PEIICHUI0
3amaq

ahhuHHEBIX TpeoOpa3oBaHU)

4.4. uBepcus

12. HuBepcusi, ee cBoiicTBa.
IlocTpoeHre MHBEPCHBIX TOYEK.
13. WHBepcus OKpYKHOCTH U
PSIMOM.

6. Iloctpoutrh o00pa3 KBagpaTa mpHU
WHBEPCHH, €CIIH LIEHTPOM HHBEPCUH
SIBJISICTCS BEPIIMHA KBaJIpaTa, a CTOPOHA
KBaJIpaTa — ee Pajnyc.

5. OcHOBaHHUS T€OMETPUHI

5.1. IIpo6nema nsiToro 28. Axcuomatnueckoe | 19.  JlBe  mapaiienpHble  MpsIMbIE
nocrynara. O6mme MOCTPOEHUE reOMETpHH. | IlepeceueHsl  cekyme.  Mcmonb3ys
BOIPOCHI AKCHOMATHKH. «Hauamay» EBxknupa. akcuoMatuky EBKiIuga, JTOKaXKHUTE, YTO
ABCOITIOTHAs TEOMETPHSL. 29. TpeboBanusi, | OMCCEKTPUCHI HAKPECT JISKAIIUX YIIIOB
npeabsBisieMble K  CHCTEME | mapajiesbHbI.
aKCHOM. AbGcomrotHas | 20.  JIBe  mapaisienbHbBIE  MIPSIMbBIE
FEOMETPHS. nepecedeHsl  cekymed.  Mcnousb3ys
30. OKBUBAJIEHThl ~ IISITOTO | aKCMOMAaTUKY EBKIMAa, TOKaXuTe, 4TO
ocTyJjara. OUCCEKTPUCHl  OJHOCTOPOHHHUX  YTJIOB
MePIEeHIUKY IS PHEIL.
21. JlBe  mnapajulelbHbIE  MpPSIMBIE
nepeceueHsl  cekymed.  Hcmonb3ys
akcruoMaTuKy EBKmnma, MOKakwrte, 4TO
OMCCEKTPUCHl COOTBETCTBEHHBIX YTJIOB
apauIeIbHbI
5.2. Cucrembl akcuoM 31. Cucrema akcuoMm | 22. B wuHrepmperaumu  IlyaHkape
['uns6epra E3, | mmanumeTpun JlobaueBCKOro moCTpOUTh
HEMPOTUBOPEYNBOCTb. paBHBIE OTPE3KHU.
32. Cucrema axcuom Beiins | 23. IToctponts Tpanenuto B
E3, HenpoTHBOpEeUnBOCTD. HMHTEPIIpETaluu Ilyankape
Akcroma MapajuIeIbHOCTH | MaHuMeTprun JlobaueBckoro.
JlobGaueBckoro, ciuencrBus u3 | 24. Ha miockoctu JlobGaueBckoro maH
Hee. tpeyromeEuk  ABC, 1me ZA=36°,
33. Csoiicrsa /B=80°, ZC=50°. Haiitu nmedekr
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TPEYTOJNILHUKOB HA TJIOCKOCTH
JloGaueBcKoro.

34, CsoiicTBa
YEeTHIPEXYTOIBHUKOB Ha
miockocty JIobaueBCcKoOro.

TpeyroasHuka ABC.
25. Jlamel gBe TIpSAMBIE  CBOWIMH
ypaBHeHusAMHU: 3X-y+1=0 m x+3y-2=0.
Hcnonp3yss  MOHATHA  aKCHOMAaTHKHU
Beiins, nokasate, 4To MpsAMBbIE B3aMMHO
NEePUCHIUKYISIPHB

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

(pamunus, unuyuanet u dondicHocms npenooasamens (ei))
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