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1. lleap AUCUMIJIMHBI

Ilenvio usyuenus Oucyunaunwl SBISETCS:
KyJIbTYphl ~CTYJEHTA, TIOJIFOTOBKA B 00JacTH aireOpanvyeckoro aHaiusa
r€OMETPUYECKUX  OOBEKTOB, OBJAJCHUE KJIACCHUYECKUM  MaTeMaTHYECKUM
anmaparoM i JaJbHEUIIEro HCIOJIb30BAaHUS B TMPUIOKEHHUSIX, BOOPYKEHHE
KOHKPETHBIMU 3HAHUSIMU, TAIOIIMMHU BO3MOXHOCTH MPENoAaBaTh JaHHBIM MpeaMeT
B IIKOJIC ¥ KBATHU(PHUIIMPOBAHHO BeCTU (haKyJIbTaTUBHBIE KYPChI IO TEOMETPHH.

B pesynbrare 0CBOCHHS TaHHOW NUCHHUIUIMHBI y 00y4aronierocs J0KHbBI ObITh
c(opMUPOBaHbI KOMIIETEHLIMM OCHOBHOM MpodeccHOHaTbHONH 00pa3oBaTeNbHOM
porpaMMebl OakanaBpHara:

- IK-1 (CrocoOeH HCIoNb30BaTh CIICIUAIbHBIC HAYIHBIC 3HAHUS JUCIATLINH
npoduias "MaTemaTrka" B IIearorndecKom eI TCIIBHOCTH).

dbopMHpOBaHUE T€OMETPUUYECKOMN

1.1 ®opMupyemble KOMIETEHIHU

Tabnuna 1 - @opmupyembie TUCHUTIMHON KOMIIETCHITUU

HaunmenoBanue Buaa
KOMIIETEHIINU

HanmenoBanue kareropuu Ko 1 HazBaHue KOMIOETEHIINU

(Tpynmbl) KOMIETEHIIMHA

IIK-1 Crocoben
crHenualibHbIE

npodeccuoHanbHas [Tpodeccuonanphas

HAy4YHBIC

MEJaroru4eckor AesITeIbHOCTH

UCIIOJIb30BaTh
3HaHUS
quctuiuine npoguis "Martemaruka' B

1.2 UHAUKATOPHI T0CTHKEHUSI KOMIIETeHIUii

Tabnuma 2 — MUHAuKaTOpsl JOCTHKEHUS KOMIIETSHIINHN, (OpMHUpYyEeMbIe

JUCHUTUINHON
Kon u Ha3zBanue Nunukatopel JIMCUUTITUHBI U IPAKTUKHU, (OPMHUPYIOIITHE
KOMIIETEHIINH JIOCTH>KEHUS koMmrerenuuo OITOIT
KOMITETEHIIUH 110
OIIOIT
IMK-1 Cnoco6en | IIK 1.4 Hcnonssyer | 51.0.10.01  Jluneitnas anreGpa
UCIIOJIL30BATh CIIEUHUAIBHBIC | crieruaabHbIe b1.0.10.02 MaremaTuuecKkuii aHAJIN3
Hay4HbIE SHAHHA | yavuppie sHaHmA 1018 51.0.10.03  I'eomerpus
JUCHUNINH npoduns b1.0.10.04  Teopus uucen
"Marematuka" p | PEAMBAIIN b1.0.10.05 AnreGpa MHOTOUJIEHOB
eaarorudeckom 06pa3oBaTeNLHOrO b1.0.10.06  DnemeHTapHas MaTeMaTHKa
JeSITeTbHOCTH lpomecca 10 | 51.0.10.07  JIuckpeTHast MaTreMaTuka
MaTeMaTHKe B | 1.0.10.08  Teopus uzobpaxeHuit
cucreme oomero | b1.0.10.09  MaremaTuueckast JJOTHKa
06pa3oBaHUs b1.0.10.10  Teopus BepoATHOCTEHN U
MaTeMaTudecKasi CTaTUCTHKA




Kon n Ha3Banue
KOMIICTCHIINN

Nunukaropel
JIOCTHKCHUS
KOMITETEHIIUH I10
OIIOIT

JIMCIMIUTMHBI U IPAKTHKH, POPMHUPYIOIIHE
koMmrrereunuo OITOIT

b1.0.11.02 MaremaTuueckue MOIEIU
(pU3NYECKUX MPOLIECCOB

b1.0.12 Meroaunka o0y4deHus u
BocTIUTaHMs 110 npo¢umo "Maremaruka"
b1.B.01 MaremaTuka B
HMCTOPUYIECKOM Pa3BUTUU

b1.B.03 OlieHUBaHUE U MOHUTOPUHT
00pa30BaTeNbHBIX PE3yIbTATOB
oOyuaroierocsi o MaTeMaTHKe

b1.B.05 UucneHHbie METOIbI
b1.B.07 Permrenue 3agau
rOCyJIapCTBEHHOW UTOTOBOM aTTECTALIMU 10
MaTeMaTuKe

b1.B.09 Marematuueckue MeTO bl
00paboTKHU pe3yIbTaTOB HAYYHBIX
HCCIIEIOBAHUI

b1.B.JIB.01.01 Opranuzanus
y4eOHO-UCCIIeI0BATENBCKON IEATETbHOCTH
o0OyJaromuxcs Mpu U3y4eHuu HU3NKo-
MaTeMAaTHYECKUX JTUCIUTUIHH
b1.B.JIB.01.02 Opranuzanus
IPOEKTHOM JIEATEITPHOCTH 00YJarOIIHXCs
IpU U3Y4eHUH (PU3UKO-MAaTeMaTHYECKIX
TUCTIUTLTAH

b2.B.01(IT) IIpousBoacTBeHHAs
npaktuka. [IpodunpHas mpakTuka
B3.01(I') ITonroroBka k cgadue u caada
roCyJapCTBEHHOTO IK3aMeHa

Bb3.02(1) Brinonnenue u 3amura
BBITYCKHON KBaJIM(UKAIIMOHHON paboThI

1.3 3nanus, yMeHus1, HaBbIKH (3YB) no qucnuninxe

Tabnuua 3 — 3HaHus1, yMEHUs], HABBIKU, (POPMUPYEMBIE TUCHUTIIIMHOM

Kox u Ha3BaHme NHnukatopel 1OCTHXKEHUS 3uanus, ymeHus, HaBbIKHU (3YB),

KOMIIETCHITNH KOMIICTEHIIHH, bopMupyeMble TUCITUTUTMHON
3aKpeIUIeHHbIE 3a
JUCIIUTIIIMHON

MK-1 Cnoco6en | ITK 1.4 Hcnomp3yer | 3Hats:

UCIIOJIb30BATh CIIELHAJIbHBIE Hay4HbIE

CrielraabHbIE HaquLIe - HAYYHOEC COJACPIKaHUEC U COBPEMECHHOC
SHaHuA  JUIA  PCAM3ALNH | cocrosnue npeameTHoit obmacty “Teomerpus”,

3HAHUS JTACTIUTLTINH

" " 06pa3OBaTCJIBHOFO Jexalliee B OCHOBE IIPENoaBaeMoro yu4eOHoro

mpofuia "Maremarmka npeamera ‘“MaTtemaruka’”

B Henarormyeckoii | POLECCa MO MaTemMaTHke B

JIeATeIIbHOCTH




Kon u Ha3zBanue Nuaukatopel 1OCTHXXEHUS 3HaHus, yMeHUs, HaBBIKK (3YB),

KOMIICTCHITUHN KOMIICTCHITNH, dbopMupyeMbIe TUCITUTLINHON
3aKpEIUICHHBIC 32
JUCITUIIIMHOM
CcCUCTEME 001I1ero | - METOABI MPOBEAECHHS HAYYHOTO UCCIIEN0BAHNUS

06pa3OBaHI/I$I B IpeaMeTHOU obnactu “I'eomerpus’”;

YMeTh:

- UCTIONIb30BaTh HAYYHbIC 3HAHHS MPEIMETHON
obmactu “I'eomeTpust” B menarorudeckoi
JIESITEIbHOCTH 110 ITPOQHIIIO MOJATOTOBKH;

- IPUMEHATH Hay4HbIC 3HAHUS IPEIMETHON
obxactu “T'eomerpust” mpu pazpadboTke
00pa30BaTENBHBIX MIPOTPaMM, PaOOIIX
HPOrpaMM y4eOHBIX IPEAMETOB, KYPCOB
BHEYPOYHOI1 ACSATEIBHOCTH;

Bnagers:

- METOJaMU HAYYHOT'O UCCJICIOBAHUA B obmactu
TCOMETPUH,

- crioco®amu NoTyyeHust HHPOpMaIuu O
COBPEMEHHOM COCTOSAHUH HAYYHBIX
WCCJIEJOBaHNH B IPEAMETHON 00IacTH
“I'eomeTpus”

2 O0béM U TPYA0EMKOCTH TUCIHUIJIMHBI IO BUAAM Y4eOHBIX 3aHSATHIA.
DopMBbI IPOMEKYTOYHON aTTECTALUH.

Ta6numa 4 — O0beM U TPYA0EMKOCTh JTUCIMILUIMHBI 110 BUAaM yU4eOHBIX 3aHITHI

. O6béM uacoB 1o popmam
OO01mas TpyA0eMKOCTh | BHJIbI Y4€OHOU pabOThI MO N —
JUCITUTUIMHE, IIPOBOIUMBIC B Pa3HBIX (opMax 0D0 350
1 O0mias Tpy10eMKOCTh TUCIUIIIINHBI 324
2 KonTakTHas pabota oOydJaromuxcs ¢ mpernogaBaTesieM (1o 98
BUJIaM Y4eOHBIX 3aHsITHIA) (BCET0)
AynuropHas padoTta (Bcero): 98
B TOM YHCIIE:
JIEKIAH 42
MIPAKTUYCCKHE 3aHITHSI, CCMUHAPbI 56
PAaKTUKYMBI
nmabopaTopHbIE PaOOTHI
B MHTEPAKTHBHOU (hopme 24
B DJICKTPOHHOU (hopme
BueaynutopHas pabora (Bcero):




B TOM YHCJIe, MHIUBUIyaJIbHAs paboTa 00ydJarommxcs ¢
MpernoaaBaTeIeM

MOJIFOTOBKA KYpPCOBOIl pabOThI /KOHTAKTHas paboTa

rpynimnoBasd, MHAWBUAYAJIbHAA KOHCYJIbTallusd U UHBIC BUbI

yueOHOI NesTeIbHOCTH, ITPelyCMaTPUBAIOIIUE TPYIIIIOBYIO
WIH UHIUBUAYAITBHYIO pPa00Ty 00yUYaromuxcs ¢
IIPEno/iaBaTesIeM

TBOp4YecKas pabora (3cce)

3 CamocrositenpHast pabota oOydaromuxcst (Bcero)

154

4 TlpomexxyTo4yHas aTTecTanusi 00y4arouierocs

O®O:2 cemecTp — 3K3aMEH
(36 4.); 3 cemecTp — 3K3aMeH
(36 4.)

3. Y4eOHO-TeMATHYECKHMI TJIAH M COiePKaHNe TN CIIUTIIHHbI

3.1 YuyeOHO-TEMATHYECKUH MJIAH

Tabnuua 5 - YueOHo-TeMaTHuYecKuii m1aH 04HON (GOpMbl OOYUEHUS

Obmas | TpynoeMKocTh 3aHATHI (dac.) dopma
TpyAoEM | ODO 300 TEKYILETO
E KOCTh AYIHTODH. AynuTop KOHTPOJIA U
E |Pa3menpl 1 TEMBI JAUCIUTUTAHBL (6cezo SAHSTHS . MTPOMEXKYTO
E 10 3aHATHAM uac.) cpC | 3amsThs CPC YHOU
X JICKII. | TIpa JIeK | mpa aTTeCTaluH
= KT. m | kT yCIeBaeMoc
S T™H
Cemectp 2
1. Dnemenmur 6exkmopnoi 34
anzeopul
1 OCHOBHBIE TTOHSTHUSA 12 2 2 6 2 NunuBuny
BEKTOPHOU anreOpsbl. aJIbHbIE
CkansipHO€ Npou3BeICHNE 3a/IaHus
BEKTOPOB
2 Bekropnoe mpoussenenue 12 2 4 6 NunuBuny
BEKTOPOB U €r0 MPUII0KEHUSI. aJIbHbIE
CMmenraHHOE TIPOHU3BEICHHUE 3aJaHHs
BEKTOPOB U €r0 MPUIIOKEHUSI.
2. Ananumuueckasn 78
2eomempus Ha NJIAOCKOCMU
3 | CucreMbl KOOpIMHAT HA 12 2 2 6 2 2 KonTponbH
mockoctH. [Ipocreimme ast pabota
3aJ1a4¥l B KOOPJIMHATAX No'l
4 | [Ipsimas Ha MIIOCKOCTH. 10 2 4 6 KonTponbu
ast pabota
No 1




Obmas | TpynoeMKocTh 3aHATHH (dac.) dopma
TPYyIoEM | ODO 300 TEKYIIEro
E KOCTh AyIHTODH. AyzauTop KOHTPOJIA U
; Pa3nensl 1 TeMbl AMCHUTUIMHEL (6ceeo SAHSTHS H. MIPOMEXKYTO
£ |10 3aHATUAM yac.) SAHSTHS YHOU
% JIEKII. | TIpa CcPC JeK | mpa CcPC aTTeCTaluu
= KT. m | KT ycIieBaeMoc
s TH
Cemectp 2
5 Kpussie BTOporo nopska: 10 2 4 6 2 KonTtposba
OKPYXKHOCTb, SJUIHIIC ast pabota
No'l
6 Kpussie BTOoporo nopska: 12 4 6 Kontposbu
runepbona, mapadosa. ast pabota
[TpuBenenue obIero Ne'l
ypaBHEHUS KPUBOIl BTOPOTO
MOPSIKA K KAHOHUIECKOMY
BUJTY
3. Ananumuueckasn 79
2eomempus 6 NpOCMpPancmee
7 [Tnockocts. CriocoObl 10 2 2 6 2 2 KoHTtposbH
3aJlaHusl ¥ YPaBHEHUSI as pabora
IJIOCKOCTH. No2
8 [Ipsimast B mpocTpaHcTBe 10 2 4 6 Kontposnbn
ast pabora
No2
9 [ToBepxHOCTH BTOPOTO 10 2 2 6 2 KoHTtposbH
nopsiIKa as pabora
No2
10 | Mertoxa KoopIUHAT HA 10 2 8 NunuBuny
IJIOCKOCTH M B IPOCTPAHCTBE aJIbHbIE
3aJlaHus
[TpomexyTrouHas aTTectanus - | 36 DK3aMeH -
36
NTOT'O no 2 cemectpy 144 16 30 |62
Cemectp 3
4. Ilpeobpaszosanusn 50
na0cCKocmu
11 | JIBuKeHUE TUIOCKOCTH. 4 4 14 2 KonTponbn
YacTHble BUJIBI IBUKEHUIN ast pabota
Ne 3
12 | IlomoOue u romoTeTHs 4 4 12 Kountposnbn
ast pabota
Ne 3
13 | ApdunnbIe IPeodpazoBaHuUs 2 2 12 2 2 Kontponba
TUIOCKOCTH as pabora
Ne 3
14 | MuBepcus miIocKoCTH 4 4 12 KonTponbH
ast pabota
Ne 3




Obmas | TpynoeMKocTh 3aHATHH (dac.) dopma
TPYyIoEM | ODO 300 TEKYIIEro
E KOCTb AYIHTOPH. AyauTop KOHTPOJIS U
E |Pa3nmens! ¥ TeMBbl AUCHUTUIMHEL (6ceeo SAHSTHS H. MIPOMEXKYTO
% 10 3aHATUSM yac.) cpC | 3amsris CPC YHOU
5 JIeKI. | Tpa JeK | mpa arrecraiin
= KT. m | KT ycIieBaeMoc
s TH
Cemectp 2
15 | KoHCTpyKTHBHBIE 3a/1auu 4 4 10 KonTtposba
TUTAHUMETPHH. Mertonbt ast pabota
peUIeHUsT  KOHCTPYKTUBHBIX No 3
3aJa4 JIaHUMETPUU
5. Ocnosanusn zeomempuu
16 | I[IpoGnema maToro mocryara. 4 4 10 YcTHBIH
OO61re Bonpochl orpoc
AKCMOMATHKH. AOCOIIOTHAS
TEeOMETPHSL.
17 | Cucrembl akcuoM 2 2 10 Ycrubii
OTpoc
18 | Mouens Ilyankape 2 2 12 WNuauBuay
wianumetpun JlobaueBckoro aJIbHbIE
3aJaHHs
[TpomexyTounas arrectauus | 36 DK3aMeH -
36
NTOI'O o 3 cemectpy 26 26 |92

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Ta6muma 6 — CoseprkaHue TUCIUTLUTHHBI

Ne | HaumenoBanue paszaena,
ConeprxaHue 3aHATUA
/0 | TeMbI TUCIUIITMHBI
Cemectp 2
Cooeporcanue 1eKYUOHHO20 Kypca
1 Dnemenmol 6eKMOPHOUL anzedpuvl
1.1 | OcHOBHBIE TOHATHSA OcHOBHBIE TOHATUS BEKTOpHOM anrebpel. CroxeHue
BEKTOPHOH aJIreOpBhl. BEKTOPOB: MIPABUIIO TPEYroJbHUKA, MIPABUIIO
CkasipHOE MPOU3BENCHUE | IIApajuIeJIorpaMMa, IPAaBWJIO MHOIOYTOJIbHHKA; BBIYUTaHHE
BEKTOPOB BEKTOPOB; YMHOXXEHME BeKTopa Ha uyucio. CBoiicTBa
JUHENHBIX  omepauMid  Haj  BekTtopamu.  CkanspHoe
MPOMU3BEJICHUE BEKTOPOB, €ro CBOMCTBA. OCHOBHBIE TEOPEMBI O
CKaJSIpHOM  IIPOU3BENEHUU  BEKTOpoB.  [Ipmioxenus
CKaJISIPHOTO TIPOU3BEEHUS BEKTOPOB
1.2 | BexropHoe npousBenenue | [lorsaTtne ymopsmodeHHOW TpoWKHM BeKTOpoB. OmpeneneHue
BEKTOPOB U €T0 BEKTOPHOI'O IIPOM3BEJEHUS BEKTOPOB. CBONCTBA BEKTOPHOIO
npuiokeHus. CMeniaHHoe | Ipou3Be/ieHUs] BeKTOpoB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

8




Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUSA

/Tl | TeMbI TUCIUATIIIMHBI
MIPOU3BEIEHNE BEKTOPOB U | IPOU3BE/ICHUU. ['eoMeTpuyeckue NPUIIOKEHUS BEKTOPHOTO
€ro IPUJIOKEHUS. npousBeieHUsd  BEekTOpoB.  (CMEIIaHHOE  IPOU3BEICHUE

BEKTOPOB M €ro cBoiicTBa. ['eomerpuueckue NPUIOKEHHS
CMEILIaHHOTO MPOU3BEJCHHS BEKTOPOB.

2 Ananumuueckan zeomempus Ha NAOCKOCMU

2.1 | Cuctembl KOOpAMHAT Ha CucreMbl KOOPAWHAT HA TUIOCKOCTH: addUHHAS, JeKAPTOBas,
wiockocTH. [Ipocreiimue | monsipuast. [Ipocreiinne 3agaun B KOOpAMHATAX: PACCTOSHUE
3a/1a4 B KOOpJIMHATaX MEX1y TOUKaMHU, JIEJIEHHE OTPEe3Ka B 33JaHHOM OTHOILIEHUU

2.2 | IlpsimMast Ha TTIOCKOCTH. Paznmuunbie  cnocoObl  3amaHus TPSAMONM ¥ pa3IUYHBIC

ypaBHEHUS MPSAMOIA: ypaBHEHUE MPSIMOi, 3aJaHHOW TOYKOU U
BEKTOPOM HOpMajM, KAHOHUYECKOE YypaBHEHHUE IIPSIMOH,
napaMeTpruieckoe ypaBHEHHE MpPsIMOW, ypaBHEHHUE MPSIMOH,
3aJlaHHOM JByMsI TOYKaMH, YpPaBHEHHUS MpPSIMOW C YIJIOBBIM
koahduLreHTOM, YpaBHEHHE NpPSIMONM B OTpe3Kax, ooiee
ypaBHEHUE NPSIMON. B3auMHOE pacnoyioKeHue NpsAMbIX. YOI
MEXIy ABYMs MpsIMbIMU. PaccTosiHUE OT TOUKH 10 IPSIMOIA.

2.3 | Kpussle BToporo nopsinka: | OnpeneneHue  OKPYKHOCTH, KaHOHHYECKOoe U oOiee

OKPYXHOCTb, DJUIMUIIC yYpaBHEHUS OKpYKHOCTU. B3anmHoe pacnonoxeHue npsmoi u
okpyxHoctd.  OmpeneneHue  AJIUINCA,  KAHOHUYECKOE
ypaBHeHue sjummrnca. CBONCTBa 3JUIMIICA, €M0 NOCTPOEHUE.
OKCLEHTPUCUTET U AUPEKTPUCHI IIUIUIICA.

2.4 | Kpussle BTOoporo nopsiaka: | OnpeneneHre  rumnepOosibl, KaHOHMYECKOE  ypaBHEHHUE
runep6oia, mapabdona. rUnepoosbl, €€ CBONCTBA. ACHMIITOTHI, SKCIEHTPUCUTET U
[TpuBenenue obero JUPEKTPUCHl TUIepOosbl. PaBHOCTOpPOHHSS rumepbona Kak
ypaBHEHUSI KPUBOU rpaguk 00paTHOM TPONMOPHUOHATBEHOCTH. CompsKEHHBIE
BTOPOTO MOPSAKA K runepOonel.  OmnpeneneHue  napaboibl,  KaHOHHYECKOE
KaHOHUYECKOMY BHUlY ypaBHEHHE n1apaboJibl, ee cBoicTBa. Pacnonoxenue napadosbl

OTHOCHUTENLHO cUCTeMbl koopauHaT. [lapabGona kak rpaduk
KBaJPAaTUYHON 3aBUCHUMOCTH. JIMpEKTOpHAIbHOE CBOMCTBO
KPHUBBIX BTOpOro mopsjka. [IpuBeneHue oOuiero ypaBHEHUs
KPUBOH BTOPOTO MOPAJIKa K KAHOHUYECKOMY BHULY.

3 Ananumuueckan zeomempus 6 NpOCMPAHCH e

3.1 | ITnockocts. CriocoOsbl IInockocTe, 3amaHHas TOYKOM M BEKTOPOM HOpPMald MU €€
3aJ]aHus U YpaBHEHUS ypaBHeHue. [lmockocTe, 3amaHHass TOYKOM ©  JIByMS
IJIOCKOCTH. HaIpaBJIAIOIIMMU BEKTOpaMM M €€ ypaBHeHMe. [lmockocTs,

3aJlaHHas TpeMs TOUKaMH U ee ypaBHeHHe. OOuiee ypaBHEHHE
IUIOCKOCTH. YpaBHEHME IUIOCKOCTH B OTpe3Kax. Bzaumuoe
PacrojIOoKEHUE IBYX U TPEX IIOCKOCTEN

3.2 | Ilpssmast B TpOCTPaHCTBE Kanonnueckoe ypaBHeHue npsamonl. [lpsmas kak JuHUA

IepeceueHus AByX miockocTe. [lapamerpuueckue ypaBHeHUs
npsAMOi. YpaBHEHHE MPSIMOM, 3aJaHHOW JIByMsS TOYKaMH.
B3anmHoOe pacnonoxkeHue AByX NPSMBIX B IPOCTPAHCTBE.
Mertpuueckue 3a/1a4d Ha NPAMYIO U Ha INIOCKOCTh. PaccTosinne
OT TOYKM  JI0  IUIOCKOCTH.  PaccrosHue — Mexnay
CKPCIIMBAIOMIMMHUCS TPAMBIMU. YTOJ MEXKIYy MNpSIMOA U
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Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUSA

/Tl | TeMbI TUCIUATIIIMHBI
IJIOCKOCTBI0. YTOJI MEXK1y IBYMS IPSIMBIMU.

3.3 | [loBepxHOCTH BTOPOTO [loBepxHOCTH ~ BTOpPOro  MOpsiAKAa:  IMJIMHIAPUYECKUE,

nopsIKa KOHUYECKHE  IOBEPXHOCTU.  BUIBl  IWIMHIPUYECKUX
MIOBEPXHOCTEH  BTOPOrO0  MOpsAKa, HX  KAaHOHUYECKUE
ypaBHeHusa. KoHyc BTOporo mnopsiaka, €ro KaHOHMYECKOE
ypaBHenue.  Cdepa, KaHOHHYECKOE ypaBHEHHE Cc(hepbl.
Omuncous, €ro KaHOHMYeckoe ypaBHeHue. (CBoiicTBa
smuncoua. OaHOMOIOCTHBIN TUNepOoIon]l, ero CBOICTBA,
KaHOHUYECKOe ypaBHEHHE. J[BymOIOCTHBIN runepboions, ero
CBOMCTBA, KAaHOHMYECKOE YpaBHEHHE. OJUIMINTHYECKHUM
napaboyionsi, €ro CBOWCTBA, KaHOHMYECKOE YypaBHEHUE.
I'unepOonuueckuii mapabosion1, ero cBOMCTBa, KAHOHUYECKOE
ypaBHeHue. M3yuenue ¢popMbl MOBEPXHOCTH BTOPOTO MOPSAKA
METOJOM CEYEHUN

Cemectp 3

4 Ilpeobpazosanusa nnockocmu

4.1 | JIBu>KeHUE MIIOCKOCTH. JIBr>KeHUE IUIOCKOCTH M €ro CBOMcCTBAa. YacTHble BUABI
YacTHble BUIBI IBMKEHUH | JBMKCHUI: TMapajyiebHbBIA MEPeHOC, IOBOPOT, OCeBas

CUMMETpPHUS,  IEHTpaJbHAas  CUMMETPHS,  CKOJB3SIIas
CUMMETpHS, TOXKIECTBEHHOE ITpeoOpa3oBaHue.

4.2 | IlomoOue ¥ TOMOTETHS [IpeobpazoBanue nogobus. CoiicTBa mogobus. ['omoreTus
KaKk 4YacTHBIA cnydaih momoOusi. CBoiicTBa TOMOTETHUH.
VYpasuenue romoretuu. [logodue kak KOMIO3UIIKS TOMOTETUI
Y JBYDKEHUA. Y paBHEHUE OI00US.

4.3 | Apcpunnble A¢¢unnble mnpeoOpa3oBaHus MIOCKOCTU. IlepcrnekTUBHO-
npeoOpa3oBaHUs adbpunHOE TpeoOpazoBanue. Kocas cummerpus. Cxarue u
IUIOCKOCTH pacTshkeHue. YpaBHeHue ad@uHHOro mpeodpa3oBaHuUs.

CaoiicTBa appUHHBIX IPe0OPa30BaHUIMA.

4.4 | uBepcus MIOCKOCTH WHBepcus miIockocTH, ee cBOWCTBa, ypaBHeHuE. [loctpoenue
WHBEPCHBIX TOYEK. MHBepCHs OKpy>KHOCTH U IpsiMoit. OOpasbl
TreOMETPUUECKUX (PUTYp TIpH WHBEPCHH.

4.5 | KorcrpykTtuBHble 3amauu | KoHCTpyKTUBHBIE 3a/1a4M TIaHUMETPUH. OCHOBHBIE aKCHOMBI
IUTAHUMETPUH.  MeTonbl | KOHCTPYKTUBHOM reoMeTpun. Cxema pemeHus 3ajad  Ha
peleHus noctpoeHure. OcHoBHbIE reomeTprueckue Mecta Touek (I'MT).
KOHCTPYKTUBHBIX  3a/1a4 | MeToapl pemieHus KOHCTPYKTUBHBIX 3a/a4 TUIAHUMETPHH.
IJIAHUMETPUU Meron I'MT, meron cripsimieHus. PelieHne KOHCTPYKTUBHBIX

3aJ1a4 METO/IOM FeOMETPUYECKUX MPpeoOpazoBaHUM

5 Ocnosanusa zeomempuu

5.1 | IIpoGnema naroro Hctopuueckuit 0030p 000CHOBaHUN reoMeTpuu. 3apoxkKaeHue

nocrynara. Obmuue
BOIPOCHI aKCHOMATHKH.
AOCOIOTHASI TEOMETPHSI.

nenyktTuBHoro wmetona. ‘“‘Hawama” EBkmuma. IlpoGmema V
MOCTyJ1aTa. DKBUBAJICHTHI MATOTO MocTyiata. O0I1rue BOmpoCk
AKCHUOMATUKMU.

TpebGoBanusi, mnpeabSBIIEMble K CHUCTEME
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Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUSA

/Tl | TeMbI TUCIUATIIIMHBI
akcuoM. AOcoiroTHas reoMmerpus. Hekoropeie TeopeMsl
a0COIOTHON T€OMETPHH.

5.2 | Cuctembl akCuOM Cucrema axcuom ['mib0epra, €€ HENPOTHUBOPEUUBOCTD.

Cucrema akcuoM Beiliis, ee HEIPOTUBOPEUYUBOCTD. 3a/1a4u Ha
J0Ka3aTeNbCTBO B akcuomaruke [unpbepra. 3amaun Ha
JI0OKa3aTeslbcTBO B akcuomaTtuke  Bednsa.  Akcuoma
napajuiensHoctn  JloGaueBckoro,  CleNCTBUS U3 HeEe.
OrnpenenieHne MnapauieNbHbIX U PAaCXOIAIIMXCS MPAMBIX Ha
1ockocty JIo0aueBCKOro, UX OCHOBHBIE CBOMCTBA.

5.3 | Mogens Ilyankape Wutepnperanus reomerpun Jlobauesckoro: moaens [lyankape
IJIaHUMETPUHU wianumetrpun  JlobaueBckoro. IlpoBepka BBIMOIHHUMOCTH
JloGaueBckoro akcuom JlobaueBckoro Ha Mmojenu Ilyankape.

Cooeporcanue npakmuueckux 3aHAMUI
Cemectp 2

1 dnemenmul 6eKMOPHOIL anzedpol

1.1 | OcHOBHBIE TIOHATHS OcHOBHBIE TOHSATHS BEKTOpHOW anreOpel.  CloxeHHe
BEKTOPHOH aJreOphl. BEKTOPOB: MIPaBUIIO TPEYroJIbHUKA, MIPaBUIIO

napajuiesiorpaMma, IMpaBUWIO MHOTOYIOJbHHKA; BbIUWTAaHUE
BEKTOPOB; YMHOXXEHME BeKkTopa Ha uyucio. CBoiicTBa
JIMHEWHBIX ONepanuil HaJ BEKTOPAMH.

1.2 | CxansspHoe npousBeaenue | CkaisipHOe MpOU3BeIeHHE BEKTOPOB, €ro cBoHcTBa. OCHOBHBIE

BEKTOPOB TEOPEMBI O CKAJISIPHOM IIPOU3BEIEHNHU BEKTOPOB. [Ipumnoxenus
CKaJISIPHOTO TIPOU3BECHUS BEKTOPOB

1.3 | BekropHoe npousBenenue | [lonarue ymopsaodeHHOM Tpoiiku BekTopoB. OmpeneneHue
BEKTOPOB U €T0 BEKTOPHOI'O IPOU3BEJIEHUSI BEKTOPOB. CBONCTBA BEKTOPHOTO
MPUIIOKEHUS. Mpou3BeIeHUsI BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

npousBeaeHnu. ['eomeTpuueckne MNPUIIOKEHHUS BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPOB.

1.4 | CmemanHoOe CMenianHoe IpPOM3BEACHHE BEKTOPOB M €ro  CBOMCTBA.
MPOU3BE/IEHNE BEKTOPOB U | ['eomMeTpuyeckue MNpUIOKEHHUS] CMEIIAaHHOTO IPOU3BEACHUS
€ro MPUJIOKEHHUS. BEKTOPOB.

2 Ananumuueckan zeomempus Ha NAOCKOCMU

2.1 | Cuctembl KOOpAWHAT Ha CucTtemMbl KOOpJIMHAT HA TUIOCKOCTH: adPuHHAs, TeKapTOBas,
IJIOCKOCTH. TOJIsIpHAsL.

2.2 | llpocrefitme 3a1a4uu B [Ipocreiimne 3amadym B KOOpAMHATAX: PACCTOSIHUE MEXKIY
KOOpJIMHATAX TOYKaMHU, JCJICHUE OTPe3Ka B 3aJJaHHOM OTHOIICHUH

2.3 | IlpssMast Ha TUTOCKOCTH. Paznuunple  crmocoObl  3amaHusl TPSIMOM W pa3IMYHbBIC

ypaBHEHUS IIPSIMOM: ypaBHEHHE NPSAMOM, 3aJaHHOM TOYKOU U
BEKTOPOM HOPMaJId, KaHOHMYECKOE YpPaBHEHHE MPSAMOH,
[1apaMEeTPUYECKOE YpPaBHEHHE NPSIMOW, YpPaBHEHHE INPSIMOHU,
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Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUSA

/0 | TEMBI TUCIUILTNHBI
3aJaHHOM JBYMsI TOYKaMH, YPAaBHEHHs HpPSIMOW C YIJIOBBIM
KOX(QPUIMEHTOM, ypaBHEHHE IMpPsIMOH B OTpe3Kax, oOIuee
ypaBHEHUE IPSIMOM.

2.4 | IlpsaMasi Ha TUIOCKOCTH. B3anMHOEe pacnosnoxeHue MpsAMBIX. YIOJI MEXAYy ABYMs

npsmMbeIMU. PaccrosiHue ot ToukM n0 mnpsmol. PaccrosHue
MEXY ABYMs IIPSIMBIMU

2.5 | Kpussle BToporo nopsaka: | Onpenesnenue  OKpPY)KHOCTH, KaHOHHYECKOe U olIee

OKPYKHOCTB, YPaBHEHUS OKPYKHOCTH. B3aMHOE pacnonoxeHue npsMon u
OKPY>KHOCTH. B3anMHO€ pacrnookeHue 1ByX OKpYKHOCTEN

2.6 | Kpussle BToporo nopsaka: | OnpenesneHue 3JUIMIca, KaHOHUYECKOE ypaBHEHME SJUIUIICA.

AIUIAIIC CpoiicTBa 2IIIMIICA, €r0 IOCTPOEHHE. ODKCUEHTPUCUTET H
JUPEKTPUCHI JUIUIICA.

2.7 | Kpussle BToporo nopsjka: | Onpenenenie  rumnepOosibl, KaHOHMYECKOE  YpaBHEHHUE

runepoona, napadoa. runepoosbl, €€ CBONCTBA. ACHMIITOTHI, 3KCIEHTPUCUTET U
JUPEKTPUCHl runepOosibl. PaBHOCTOpPOHHSS rumnepbona Kak
rpaduk oOpaTHOW TponopruoHaTbHOCTH. COMNpsHKCHHBIE
runepOonel.  OnpeneneHue  napabojbl,  KaHOHHYECKOE
ypaBHEHUE napadoJbl, ee cBoicTBa. Pacnonoxenue napaboJisl
OTHOCUTEJIBHO cHcTeMbl koopauHat. IlapaGona kak rpadux
KBaJIpaTU4YHOMN 3aBUCUMOCTH.

2.8 | IlpuBenenue ob1ero JIMpeKTopHalbHOE CBOWMCTBO KPHUBBIX BTOPOTO IOPSAAKA.
YpaBHEHUsI KPUBOU [IpuBenenue oO1IET0 ypaBHEHUSI KPUBOIl BTOPOrO MOPSAJIKA K
BTOPOTO MOpSAKA K KaHOHUYECKOMY BHUJLY.

KaHOHUYECKOMY BHUlY

3 Ananumuueckas zeomempus 6 npoCmpancmee

3.1 | ITnockocts. CriocoOsbl IInockocTe, 3amaHHas TOYKOM M BEKTOPOM HOpPMald MU €€
3a/laHus U ypaBHEHUS ypaBHeHue. IlinockocTh, 3agaHHass TOYKOM M JBYMS
IJIOCKOCTH. HaIpaBJIOIIMMH BEKTOpaMM M €€ ypaBHeHMe. [lmockocTs,

3aJlaHHas TpeMsl TOUKAMHU U €€ YPaBHEHHUE.
3.2 | Inockocts. CriocoOb O6uiee ypaBHEHHE IUIOCKOCTH. YpaBHEHHE TIUIOCKOCTH B
3a/laHus U ypaBHCHUA oTpe3kax. BzauMHOe pacnonoKXeHue IByX U TPeX MIOCKOCTEN
IJIOCKOCTH.
3.3 | [Ipsimast B mpocTpaHCTBE Kanonunueckoe ypaBHeHue mnpsmon. IIpsamas xkak nuHUA
nepeceyeHus AByX miockocrel. [Tapamerpuueckue ypaBHEHUS
NpsAMOM. YpaBHEHHE MPSMOM, 3aJaHHOM JBYMs TOYKaMHU.
B3aumHoe pacnonoxeHue JByX NpsIMbIX B IPOCTPAHCTBE.

3.4 | IIpsimast B mpocTpaHCTBE MeTtpuueckue 3a1a4u Ha IpSIMYIO M Ha TUIOCKOCTb. PaccrosiHue
OT TOYKM  JI0  IUIOCKOocTU.  PaccrosHme — Mexny
CKPEIMBAIOIIMMUCA MPSAMBIMUA. YTOI MEXIy MpsSMOA H
IJIOCKOCTBI0. YTOJI MEXAY IBYMS IPSIMBIMHU.

3.5 | [loBepxHOCTH BTOPOTO [loBepxHOCTH  BTOpPOro  MOpsiAKAa:  IMUIMHIPUYECKUE,
nopsiKa KOHHYECKHE  TOBEPXHOCTH.  BuApl  IUIMHIPUYECKUX

MOBEPXHOCTEH  BTOPOrO  MOpsAKa, HX  KAaHOHUYECKHE

ypaBHeHHs. KOHyC BTOpOro mnopsijaka, €ro KaHOHHYECKOe
ypaBHeHue.  Cdepa, KaHOHHYECKOE ypaBHEHHUE C(ephl.
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Ne

HaunmenoBanue paznena,

ConepxaHue 3aHITUSA

/Tl | TeMbI TUCIUATIIIMHBI
Onuncous, €ro KaHOHMYeckoe ypaBHeHue. (CBoiicTBa
samuncoua. OaHOMOIOCTHBIN TrUnepOoIonl, ero CBOMCTBA,
KaHOHUYECKOe ypaBHEHHE. [[BymOI0CTHBINM runepOoions, ero
CBOMCTBA, KAaHOHMYECKOE YpaBHEHHE. OIJUIMINTHYECKHUM
napaboyionsi, €ero CBOWCTBA, KAaHOHUYECKOE YpaBHEHUE.
I'unepOonuueckuii mapabosion1, ero cBOMCTBa, KAHOHUYECKOE
ypaBHeHue. M3yuenue popMbl MOBEPXHOCTH BTOPOTO MOPSAKA
METOJIOM CEYEHHI

3.6 | Meroa koopauHaT Ha Pemrenue 3a1au miiaHUMETPUU METOJIOM KoopuHaT. Perenue
IUIOCKOCTH U B 3aJ1a4 CTEPEOMETPUN METOJIOM KOOPIMHAT
IIPOCTPAHCTBE
Cemectp 3

4 Ilpeobpazoeanusn niockocmu

4.1 | JIBw>KeHUE MIOCKOCTH. JIBr>KeHME IUIOCKOCTH M €ro CcBOMcCTBAa. YacTHble BB
YacTHble BUIbI IBMKEHUHN | IBHDKCHHI: TapaJlJICIbHBINA MTEPEHOC, TOBOPOT.

4.2 | JIBmKeHUE TUIOCKOCTH. YacTHbie BUABI IBIKECHHI: OCEBasi CAMMETPUSI, LICHTPabHAS
YacTHble BUJIBI IBUKEHUN | CAMMETpPHS,  CKOJb3SIUAas  CUMMETPHS, TOXJIECTBEHHOE

npeobpa3oBaHue.

4.3 | IlomoOue u roMOTeTHS [IpeobpazoBanue nomobus. CoiictBa mogobus. ['omoreTus
KaKk 4YacTHBIA cnydaih momoOusi. CBoiicTBa TOMOTETHUH.
VYpaBuenue romoretuu. [logo0ne kak KOMIO3UIIKSA TOMOTETUI
Y JIBDKEHUA. Y paBHEHUE OI00US.

4.4 | Apdunnsie Addunnble mnpeobpasoBaHus IUIOCKOCTH. IlepcrnekTuBHO-
npeoOpazoBaHus ab¢dunnoe npeobOpazoBanue. Kocas cummerpusa. Cxatue u
IJIOCKOCTH pacTspkeHue.  YpaBHeHue adduHHOrO mpeodOpazoBaHUS.

CsoiicTBa appuHHBIX peoOpa3zoBaHUil.

4.5 | aBepcus miIoCcKOCTH WNHBepcust miiockocTu, ee CBOMCTBa, ypaBHeHHUE. [locTpoenue
WHBEPCHBIX Touek. VHBepcust OKpy>KHOCTH U mpsiMoid. OOpazbl
r€OMETPUUYECKUX (PUTYp TIPU UHBEPCHUH.

4.6 | KorcrpykruBHbIe 3anaun | KoHCTpyKTHBHBIE 3a/1a4¥ TTaHUMETpHH. OCHOBHBIC aKCHOMBI

TJIAHUMETPHH. KOHCTPYKTUBHOW TreoMmerpuu. (Cxema pelieHus 3aJad Ha
noctpoenne. OcHOBHbIE reoMeTpuueckue mecta Touek (I'MT).

4.7 | Meroabl pemeHust | MeTtoasl pemieHus KOHCTPYKTHBHBIX 3a/lad TUTAHUMETPHUH.
KOHCTPYKTUBHBIX  3aaad | Meroxn 'MT, meron cipsimieHus. PelieHrne KOHCTPYKTUBHBIX
MJIaHUMETPUHU 3a/1a4 METO/IOM TeOMETPUUYECKUX MPEOOPA30OBAHMIA

5 Ocnosanusa zeomempuu

5.1 | IIpobnema naroro Ucropudeckuii 0030p 000CHOBaHUN T€OMETPHUU. 3apOXKICHNE

noctynarta. Oomue
BOIIPOCHI aKCHOMATHKHU.
AGCOIIOTHAs TEOMETPHSI.

neayktTuBHoro wmetona. ‘“‘Hawama” EBkmupa. IlpoGmema V
MocTynara. DKBUBAJICHTHI MATOTO nmocTynara. O0Ie BOIpoChl

AKCHMOMATHKMU. Tpe6OBaHI/IH, MNpEABABISAEMBIC K CHUCTCMC

13




Ne | HaumenoBanue paszfena,

/Tl | TeMbI TUCIUATIIIMHBI Conepxanme 3ausTis
akcuoM. AOcoiroTHas reoMmerpus. Hekoropeie TeopeMsl
abCOIIOTHOW T€OMETPHH.

5.2 | Cuctembl akCuOM Cucrema axcuom ['mib0epra, €€ HENPOTHUBOPEUUBOCTD.

Cucrema akcuoM Beilsis, ee HEIPOTUBOPEUNBOCTD. 3aJa4l Ha
J0Ka3aTeNbCTBO B akcuomaruke [unpbepra. 3amaun Ha
JI0OKa3aTeslbcTBO B akcuomaTtuke  Bednsa.  Akcuoma
napajuiensHoctn  JloGaueBckoro,  ciencTBUS U3 HEe.
Omnpenenenyue napauleTbHBIX M PACXOASIIUXCS MPSAMBIX Ha
tockocty JIo0aueBCKOTro, UX OCHOBHBIE CBOMCTBA.

5.3 | Mogens Ilyankape Wutepnperanus reomerpun Jlobauesckoro: moaens [lyankape
TUTAHUMETPHUH wianumerpun  JlobaueBckoro. IlpoBepka BBIMOTHUMOCTH
JloGaueBckoro akcuom JlobaueBckoro Ha Mmojenu Ilyankape.
[TpomMexxyTouHasi aTTecTalus - IK3aMeH

4 TlopsifoKk OleHMBAHUSL YCIEBAEMOCTH M

c¢popMHUPOBAHHOCTH

KOMIIETEHIMH 00yYaKIerocs B TeKylleil U MPOMesKyTOYHOM aTTeCTalluu

I[J'ISI MMOJIOKUTEILHOMN OLCHKK TII0 pe3yjibTaTaM OCBOCHUA JUCHUIIIIMHBI O6yanOHIeMYC$I

HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIC BHUABI yueOHON paboThl. OlleHKa pPe3yJbTaToOB
paboTel 0Oy4JaromIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0IUIE 7.

Tabnuma 7 - bannbHO-peUTUHTOBAs OIICHKA PE3YJIHTATOB YUYEOHOU PabOTHhI

oOyuaroruxcs 1o Bugam (bPC)

VYuebHas Cymma |Bugsl u pesynbratel  |OlleHKA B aTTECTAINH bamnnbt
pabora (Bubl) |0amwioB |yueOHOM paboThI
2 cemecTp
Texymias 60 Jlexunonnsle 1 6anna mnocemenue 1 3-8
yueOHas 3aHATUS (KOHCHEKT) |JIEKIMOHHOTO 3aHATHUS
pabota B (8 3amsTHiA)
cemecTpe [TpakTiueckue 0,5 6anaa - mocemenue | 7-15
(ITocemenue 3aHATHS (15mpaKkTH4ecKOro 3aHsTHsI
3aHATUH IO 3aHATHH). 1 6anna — nocemenue 1 3anatus u
pacrucaHuio u CYIIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITIOJTHEHHE paboTy Bcel Tpymnmsl
3aJ1aHu) KoHntpoinbhbie 3a onny KP ot 5 no:
pabotsl (2 pabote) |6 6as0B (BBITOIHEHO 51 - 65% 12-20
3aJIaHH )
8 6asna (BeIrmostHEHO 66 - 85%
3aJJaHui)
10 6anaa (BemomHeHo 86 - 100%
3aJIaHUI )
NunuBunyanpHOE 9 6ay10B (TIOPOTOBOE 3HAYCHUE) 9-17
3a/laHne 17 6annoB (MakcuMaIbHOE
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3HAYCHHE)

HToro no Tekyiueii padore B ceMecTpe 31-60
[Tpomexyroun |40 YcTHbI onpoc 20 6aJs1a (MOporoBoe 3HAUCHHE) 20-40

asi aTTecTanus 40 6an10B (MaKCUMAJILHOE

(ox3ameH) 3HAYCHUE)

HToro no npoMexKyTouHol arrecTainun (IK3aMeHy) 40 6asnos

CYMMapHaﬂ OICHKA IO JUCIHHUIIJIMHE:

CymMa 0asuioB TeKyIeH U IPOMEKYTOUHON

arTecTaluu 51-100 6.
VYyebnas CymMma |Bugsl u pedynbrarsl |OlI€HKA B aTTECTAllUU bambr
pabora (BuzbI) |0amuioB |yueOHOM pabOThI
3 cemecTp
Tekymas 60 JlekmoHHbBIE 1 6anna mnocemenue 1 0-13
yueOHas 3aHATUS (KOHCIEKT) |JIEKIMOHHOTO 3aHATHS
pabora B (13 3ansTHif)
cemecTpe [TpakTHueckue 0,5 0anna - nocemenue 1 7-13
(ITocemenue 3aHATHS (OTYET O MIPAKTUIECKOTO 3aHSITHS
3aHSTHH 110 BBITTOJIHCHUH 1 6anua — nocemenue 1 3anatus u
pachuCcaHuIo U nabopaTtopHOi CYIIIECTBEHHBIN BKJIA]] HA 3aHITHH B
BBITIIOJIHEHUE pabotsi) (13 paboTy Bcell rpynisl,
3aJJaHHIA) 3aHAITHH).
KonTposbhbie 3a onny KP ot 5 n1o:
pabotsl (2 pabotei) |8 6asI0B (BbIIOIHEHO 51 - 65% 16-20
3aJIaHU )
9 6anna (BeimotHEHO 66 - 85%
3aJIaHUI )
10 6anna (BemomnHeHo 86 - 100%
3aJIaHU )
NunuBunyanpHOE 7 6a1J10B (TIOPOTOBOE 3HAUCHNUE) 8-14
3aJaHue 13 6aanoB (MakCcUMaIbHOE
3HAYEHHE)
HToro no rexkyueii padore B ceMecTpe 31-60
[Tpomexyroun |40 YcTHBIH ompoc 20 6ana (MoporoBoe 3HaAUYCHUE) 20-40
as aTTecTarus 40 6a/10B (MaKCHMaIbHOE
(9x3amen) 3HAYEHHUE)
M TOro no npomMe;KyTo4Hoi aTTecTanuu (3K3aMeHy) 40 6annos

aTTeCTalluu

CyMMapHaﬂ OICHKA IO JUCHHUIIJIMHE:

50 -100 6.

CymMa 0asuioB TeKyIlel U IpoMeKyTOUHOM

5 MarepuaJIbHO-TeXHHYECKOe, IPOrPaMMHOE U Y4eOHO-MeTOANYeCcKoe
o0ecnevyeHune TUCHUIINHBI

5.1 YueOHnast iureparypa

1. Atanacsn, C. JI. 'eomerpus 1: YueOnoe nocodue / Atanacsu C.J1., IlokpoBckuit
B.I'., - 2-e uzn., (3:11.) - MockBa :BUHOM. Jla6. 3uanmii, 2017. - 334 c.: ISBN 978-
5-00101-452-2.
https://znanium.com/catalog/product/541056

- Tekct

AIEKTPOHHBIM. -
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2. ArtanacsH, C. JI. ['eomeTrpus 2 : yuebHoe nocobue st By3oB / C. JI. AtaHacsH,
B. I'. ITokposckuii, A. B. Ymakos ; moxg pen. C. JI. AtanacsuHa. - 2-¢ u3z. - MockBa
: JlaGoparopusi 3nanuit, 2020. - 547 c. - ISBN 978-5-00101-678-6. - TekcT :
anektporHbIi. - URL: https://znanium.com/catalog/product/1201312

JlonoiHUTEIbHAS JIUTepaTypa

1.  Jammarep, B. A. T'eomeTpus: mIaHUMETPUUIECKUE 33J]a4d HA TTOCTPOCHUE :
yaebHoe mocobue s By3oB/ B. A. Jlanunrep. — 2-¢ uzf., ucnp. — Mocksa :
NznarensctBo FOpaiit, 2020. — 155 ¢. — (Bricmiee obpaszoBanue). — ISBN 978-
5-534-05758-4. — Tekcr : anextponnblt // DBC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/454909

2. [IpuBanos, . 1. AHanuTudeckas reoMetpus : yueOHUK aiia By3oB / 1. U.
[TpuBanoB. — 40-e uzn., crep. — Mocksa : U3znatensctBo FOpaiit, 2020. — 233 c.
— (Boicmiee o6pazoBanue). — ISBN 978-5-534-01262-0. — Tekcr : 371eKTpOHHBIHA
// OBC KOpait [caiiT]. — URL.: https://urait.ru/bcode/451192

5.2 MaTepuajibHO-TeXHUYECKOe U MPOrPaMMHOe o0ecrneyeHne I CHUITUHbI

VY4eOHble 3aHATHS 1O AUCIHUIUIMHE TMPOBOAATCS B y4eOHbIX ayautopusx HOU
Keml'V:

Ieomerpusi 216 Aynmuropust METOIMKHM MaTeMaTHYeCKOro pa3BUTHS W 00y4eHwus|654027,  Kemeposckas

MaTeMaTHKe YueOHas ayIuTopus Ui NPOBEICHHS 3aHATHH JieKimoHHOro|obmacte - Kysbace, T.
THUIIA, CEMHHApCKOro (IIPakTHYEeCKOTO) THMa, M TrpynmoBelx 1 |HoBoky3HeIK, p-KT
MHIVBUAYAJIBHBIX KOHCYJIbTALUM, TEKYLIETO KOHTPOJI U NpOoMeKyTouHoH |[Tnonepckui, n.13,
aTTecTalluu oM. 1
Criermanmu3upoBanHas (ydeOHas) MeOelb: JoCKa MenoBasi, Kadeapa, CTOJEI,

CTYIIBbSI

OOopynoBanue Uil [pe3eHTalMH  y4eOHOro  MaTepuaia:  JIOCKa
WHTEPAKTHBHAS, KOMIIBIOTEP IIPENoAaBaTelisi ¢ MOHHUTOPOM, MPOEKTOP,
aKyCTHYeCcKasi CUCTeMa, 3KpaH

HUcnons3yemoe mporpammuoe obecmedenne: MS Windows (Microsoft
Imagine Premium 3 year mo cy6aunensunonnomy moropopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGoano pacnpocrpansiemoe
[10), anmtuBupycuoe IO ESET Endpoint Security, numnemsus NeEAV-
0267348511 mo  30.12.2022 r.; Mozilla Firefox (cBoGomHo
pacnpoctpansiemoe I10), Google Chrome (cBoGomHO pacmpocTpaHsiemoe
I10), Opera (cBobomHo pacnpoctpansemoe I10), Foxit Reader (cBo6omHo
pacnpocrtpansemoe [10), WinDjView (cBob6oano pacmpoctpansemoe I10),
SAunexc.bpaysep (oreuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10).
Wntepner ¢ obecnieuenneM nocryna B 9MOC

5.3. CoBpemeHnHble npodeccuoHaAIbHbIE 0a3bl JAHHBIX U HHGOPMALIMOHHbIE
CIIPABOYHbIE CUCTEMBI.

IHepeuens CIIB u UCC no aucuuiuiuxe
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1. OOmepoccuiickuit MareMaTH4ecKuil moprai (MHGOpPMaIMOHHASI CUCTEMA) -
http://www.mathnet.ru/

2. Nudopmanmonnas cucrema « EquHOE OKHO J0CTyma K 00pa3oBaTeIbHBIM
pecypcamy - http://www.window.edu.ru.

6. WHble cBeieHUs U (WJIH) MATEPUAJIBI.

6.1. IlpumepHbIe TeMbl NMCbMEHHBIX YUeOHBIX padoT
KontpoabHas padora Nel

Ananumuueckasn zeomempus Ha NOCKOCMU
Bapuanrt (oOpas3er)

1. Haiitu xoopaunatel Touek M(3;1), N(-1;5), P(-3;-1) B HOBO#i crcTeMe KOOpAMHAT, €CIIH
OCH KOOD/IMHAT TIOBEPHYTHI BOKPYT Hadanaa KOOpAUHAT Ha yron (-45°).

2. BrwiBecTH ypaBHEHHE T€OMETPUUYECKOTO MECTa TOUYCK, YIAJICHHBIX OT MpsiMon 8x-15y-25
Ha 2 enuHuLbl. CrenaTs 4epTexk B CUCTEME KOOPAUHAT.

3. CocTaBUTh ypaBHEHHE DJUIMIICA, (DOKYCHI KOTOPOTO PACIOJOKEHBI OT OCH abcrucc

5
CUMMCTPHUYIHO OTHOCHUTCIIbHO Ha4Yalla KOOpAHWHAT, CCJIU JJaHbl TOYKA M(2, - g) SJIJIMIICAa 1

2
€TI0 DKCHCHTPHUCUTCT €= E .

4. TlpuBecTH ypaBHeHHE KpHBOil 9x?-24xy+16y?-20x+110y-50=0 k KaHOHHYECKOMY BHIY U
MIOCTPOUTH €€ B CUCTEME KOOP/INHAT.

5. Jlan mapamnenenunes ABCDABCD , rae A(4;-3;2), B(6;1;-1), D(-4;-2;0), A'(-2;-6;6).
A) CnenaTp 4epTex B CHCTEME KOOPIMHAT.
B) Haiitu 065eMm ABCDABCD.
B) Haiitu muiiomans ocnoBanust ABCD.
I') Haiitu Beicoty A H, onymiennyto Ha (ABCD).
J1) Haiitu yron mexxny AB u A'D'".

Kountpoabnas padora Ne2

Ananumuueckasn ceomempun 6 npocmpancmee
|. B npsiMmoyrosibHOM AeKapTOBOl cucTeMe KOOpAWHAT JaHbl 4 Touku A B,C,D.
1. Tlocrpouts mupamuay ABCD,;
2. CocraButs ypaBHenue rpaneiit ABC, BCD.
3. Hammcare ypaBHeHue mepneHIuKyiaspa u3 D Ha rpaHb ABC, HaliTW €ro JUIMHY U TOYKY
najieHust Ha ABC(OCHOBaHHE MEPIIEHANKYIISAPa);
4. Hamucarh ypaBHEHHE NEpHEHIUKYISApa U3 A Ha NpAMyl0 BC, HalWTH €ro JUIMHY U TOYKY

naaeHus Ha BC;
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Haittu yron mexnay npsimoii AC u rpaibio BCD;
Haittu yron mexny rpansimu ABC u BCD;
Haiitu yron mexny npsmeimu AD u BC;

Hamucats ypaBHeHHE OUCCEKTPHCHI yriila BAC, HATH TOUYKY ee majieHust Ha BC.

I1. B mpsiMmoyronbHOI A€KapTOBOM CHCTEME KOOPAMHAT MOBEPXHOCTDH 3a/1aHa CBOUM

ypaBHeHueM. [ToctpouTs ee B cucteme koopauHatr OXVYZ.

Bapuaursl 3axannii

Tabnuua k 3amanuro . Taonuua k 3amaauto |l.
Ne A B C D Ne
1L 1200 | (10 | (0:0,2) | (220) 1 x2+2y?+37%-24=0
2. | 0,0 | (0:20) | (00,2) | (20;2) 2. 9y?-472=36
3. 1 (200) | (0;20) | 0,0,1) | (0;22) 3. x2-2y*+322+6=0
4. 1(200) | @20 | @01 | (2072) 4. x*-2y? +4=0
5 | @o0) | (020) | (0;0;2) | (220) 5. 36x2-9y?+472-36=0
6. | (200)| (020) | 01 | (0;24) 6. y2-27+4=0
7. 1202 | (©£0) | 00,3 | (0;272) 7. 9x%+4y?=36
8. | 01 | (0,20) | (0;0;2) | (220) 8. Xyt 72 .,
6 9 16
9. | 40,0)| (©£0) | (001 | (20,2 9. 3x%+4y?-127%-12=0
10.| (0;41) | (0L0) | €0 4) | (200) 10. y2-2z=1

Kontpoabnasi padora Ne3
Ilpeoobpa3zosanun naockocmu
Bapuant (oOpa3err)

1. JlaHbl ;Be CTOpPOHBI TMapajuiejorpaMma M yroj MexAy ero auaroHamsiMu. [locTpouts
napajuiesIorpamMmm.
Vkazanue: Coenamv napannenvuviii nepeHoc Ha ompesok AB, 20e AB — ocnosanue
napannenozcpamma.
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2. JlaHbI BE OKPY>KHOCTHU M TOUYKAa A, UM He mpuHaanexaras. [loctpouts paBHOOEAPEHHBIIH
tpeyrobHUK ABC (AB=AC) ¢ 1aHHBIM YIJIOM O TIpH BepIirHE A Tak, 4TOObI TOUYKH B 1
C nexxanu Ha IBYX JaHHBIX OKPYXHOCTSAX (METOJ [TOBOPOTA).

3. Han octperit yron AOB u touka M BHyTpH Hero. [TocTpouTh OKPYXHOCTH C IIEGHTPOM Ha
cropone yria BO, kacaromiyrocst Ipyroil CTOpOHbI yria U MPOXOASIIYI0 yepe3 Touky M
(MeTo/1 TOMOTETHH U TTOI00HS).

4. JlaHa OKpYXKHOCTb U [IB€ TOYKH, €l HE NpuHaAIexKamue. Ype3 3TH TOUKH IMPOBECTU
OKPY>KHOCTb, OPTOTOHAJIbHYIO JAHHOU (METO MHBEPCHH)

NuauBuayanbHoe 3a1aHUE 10 TeMe “Inemenmobl 6eKMOPHOIl
anzeopuvl. Cucmemovl KOOPOUHAM HA NAOCKOCHU U 8
npocmpancmee”

Bapuanrt (o0Opa3err)

1. Jloxasath coderaTensHOE CBOWCTBO ONEpaluy CyMMbI BeKTopoB: (a+b)+c=a+(b+c)

2. YOpoCTUTh BEKTOPHBIE BHIPAKEHUS:

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

6) %Alcl+%ﬁ+%cﬁ+%ﬁ\, ecrn BC= AD, AA, =BB,, CC, = DD, .

3. OOpa3yloT 11  BEKTOPHI 5{1;3;3}, B{O;L;—i}, E{— 4 ; 1 : L }
3’3’3 V2" 2 3v/2'3J2'3V2

OPTOHOPMHPOBAHHBIN O6a3uc?

4. B Terpasape OABC mtockue yriel npu BepmmHe O — mpsimble. Mcmonb3yst BEKTOPBI, HAUTH
yron Mmexay ouccektpucamu yrioB AOB u BOC.

5. Luknouoou Hazvieaemcs mpaekmopus, onucvleaemas mouxkou M okpyscnocmu paouyca Y,
kamsweticsi 6e3 ckonvocenuss no oannou npsmou |. Tlpuuss mpsmyro | 3a ock abcmumce, a
HavaJbHOE TOJIOKEHHE TOYKM M 3a Hauano KOOpAHMHAT, HANHMCaTh YpaBHEHHE IMKJIOWIBI U

MMOCTPOUTH €€ 110 TOUKAM.

NuauBuayanbHoe 3anaHue mno Tteme “Moodens Ilyankape naanumempuu

Jooaueeckozo”

B mooenu Ilyankape nocmpoums 3a0annyto Konguzypayuio eeomempuu Jlobauesckozo.

1. TlocTpouTth TPEYroabHUK C TPEMS JAHHBIMH BEPUIMHAMH U €0 MEAHAHBI.

2. TlocTpouTh TpeyroJbHUK C TpEMs JAHHBIMU BEPIIMHAMU U €TO BBICOTHI.

3. TlocTpouTh TPEYTONBHUK C TPEMsI JAHHBIMH BEPIIUHAMH U €T0 OMCCEKTPHCHI.

4. TlocTpouTh TpPEYroJbHUK C TpeMs JAHHBIMH BEpIIMHAMH W €ro CepeIuHHbIE
MEePIEHIUKYIISIPHI.
[TocTpouTth paBHOOEIPEHHBIN TPEYTONBHUK U €0 BBICOTY, IPOBEACHHYIO K OCHOBAHUIO.
6. IlocTpouTh paBHOOEIPEHHBIN TPEYTOJIBHHUK U €T0 MEANAHY, TPOBEICHHYIO K OCHOBAHHIO.
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14.
15.

16.
17.

[TocTpouTh Tpamenuo u ee CPEeIHIOI0 JINHUIO.
[TocTpouth paBHOOEAPEHHYIO TPATICIIHIO.
[TocTpouTh mapasiesorpaMM U OJHY U3 €r0 BBICOT.

. I[TocTpouTh Tparenuto u ee BHICOTY.

. ITocTpouTh Tpaneruto u OUCCEKTPUCY OHOTO (JIFOOOT0) €€ OCTPOro yrJa.

. IlocTpouTs nmapamienorpaMm 1 OUCCEKTPUCY €ro OCTPOro yriia.

. IlocTpouTh paBHOOEAPEHHBI TPEYrOJIbHUK W €ro OHCCEKTPHCY, NPOBEACHHYIO K

OCHOBAHHUIO.

[TocTpouthb 1Ba paBHBIX MEXAY COOOM MPSAMOYTOIbHBIX TPEYTOJIbHUKA.

[TocTpouTh NpPSMOYTOJBHBIM TPEYroJbHUK U €0 MEIUaHy, MPOBEACHHYIO U3 BEPIIHUHBI
psIMOTO yrJa.

[Toctpouts yeTbipexyroabHuK Cakkepy U OMCCEKTPUCHI €0 MPSMBIX YTIIOB.

[TocTpouTh NPSIMOYTOJBHBIN TPEYIOJBHUK U €r0 BBICOTY, IPOBEICHHYIO W3 BEPILIHMHBI
IPSIMOrO yria.

6.2. IlpumepHbie BONPOCHI M 3a4aHUA / 3aJa4d JJIA MPOMEKYTOYHOM

aTrecralnmmu
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Taouauna 8 - [IpyumepHbIe TeopeTHYECKHE BONPOCHI M MPAKTHYECKHUE 321a491 K IK3aMeHy

Paznenst 1 TemMbl [Ipumepnsie Teopernueckue | [IpuMepHbIe pakTHUECKHE 3aAa49K
BOIPOCHI
2 cemecTp
1. DreMeHTBI BEKTOPHOU aJITeOpEI
1.1 OcHoBuble TOHATHS # | 1. Cnoxxenue u Berautanne | 1. Jlan mapamienmorpamm ABCD, M —

TOYKa IECPECCUCHUA €TI0 JHaroHajie.

TEOpPEMBI BeKTOpHOﬁ BCKTOPOB, HX OIPCACICHUC H
aIreGpbl CBOMCTBA. Bripasure Bektopel MA, MB uepes
2. YMHOXEHHE BeKkTopa Ha | BekTopsl AB=a u AD=b.
YHCIIO, OIIpeIeIIEHIE u | 2. Mausr Bekropsl: a=(1;-2), b=(-0,5;1),
CBOMCTBA. ¢=(2;0). Haligute KOOpAWHATHI BEKTOPOB
3. Basuc cucteMsl | ¢—2b  a+b
BEKTOPOB. TeopeMsl 0 5 1 5
a3J10’)KEHUH BEKTOpa 10 Oa3ucy.
z Heob P Y13 Bekrop a=(5;4) umeer Havano B
. eo0xoumoe u o
A touke A(-2;3). Haiigmre xoopmuHATHI
JOCTaTOYHOE ycIIoBUE o
KOHIIa 3TOro BekTopa. Iloctpoiite 3ToT
KOJIJIMHEAPHOCTH BEKTOPOB. o .
BEKTOp B MNPSAMOYTOJBHOH AEKapTOBOH
5. Teopembl 0
. . | cucteme KOOpIHMHAT.
KOOpAWHATaX JTUHEHHOH .
pA 4. N300pa3uTe Ha TIOCKOCTH HEKOTOPHIH
KOMOHMHAIINN BEKTOPOB.
BEKTOD & U TIOCTPOITE BEKTOPHI v 2 a, -
a3,
5. Onpenenuth BHUJ YETHIPEXYTOIBHUKA
ABCD, eciu A(1, 1,4), B(1,3, -1), C(5,
5,-3),D(5, 3, 2).
1.2. CkaisipHoe | 6. CkansipHOe 6. B npsaMmoyrompHOW JIeKapTOBOI
MPOU3BEICHUE BEKTOPOB MpOU3BeICHIE BEKTOPOB, | CUCTEME KOOpAWHAT 3aJ1aHbI
3aJaHHbIX KOOpAMHATAMH. | KOOPJUHATHI IBYX BEPLINH
Moyns BEKTOpA. tpeyronpauka  A(1;-2) uw  B(3:4).
1. Cxkanspaoe Haiinute KoopIuMHATBI €ro TPEThEH
MpOMU3BeICHIE BEKTOPOB, | BepmuHbl C, 3Has, YTO 3Ta BEpIIUHA

OIPEACIICHUC N CBOIICTBA..

nexut Ha ocu Ox 1 uto ZACB=90°,

7. Haiinute yrasl tpeyroisauka ABC,
3Hasl NPAMOYTOJIbHBIE KOOPIMHATHI €ro
BepmuH: A(2;1), B(-3;2), C(0;4).

1.3.
MIPOU3BEACHUEC BEKTOPOB

BekropHoe

8. OmpeneneHne u CBOWMCTBA

BEKTOPHOTO HPOU3BE/ICHHS
BEKTOPOB

9. BekrTopHOE TpOU3BEACHUE
BEKTOPOB, 3aJaHHBIX CBOMMH
KOOpJHMHATAMH B
OPTOHOPMHPOBAHHOM Oasuce

10. I'eomeTpuueckue
TIPUIIOKECHUS BEKTOPHOTO

IIPON3BEACHHN BEKTOPOB

8. Haiinute muomans TpeyroibHUKA
ABC, 3Has HIPSAMOYTOJIBHBIE
KoopauHaThl ero BepmuH: A(2;1;1), B(-
3;2;3), C(0;4;1).

9. Haiigure BBICOTY Hapajuiejorpamma
ABCD, onymennyio Ha cropoHy AD,

ecmu AB = {4;5;4}; AD = {1, —1;V7}
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1.4.
MPOU3BE/ICHUE BEKTOPOB

CwMmernia"HHoe

11. OmnpeneneHue W CBOHCTBA
CMEIIaHHOTO TIPOM3BEICHIS
BEKTOPOB

12. CmenraHHoe NpOU3BENCHUE
BEKTOPOB, 3aJaHHBIX CBOUMH
KOOpAHHATAMH B
OPTOHOPMHPOBAHHOM Oasuce
13. I'eomeTrpuueckne
MPUIOKEHUS CMEIIaHHOTrO
MIPOM3BEIEHISI BEKTOPOB

10. Hatigute o6vem terpasapa ABCD,
ecmm A(2;1;1); D(2;-1;2); C(-2;0;1); B(-
3;2;5).

11. Hatigute BoICOTY TeTpasapa ABCD,
MPOBEJICHHYIO W3 BEPIIMHLI A Ha TpaHb
BCD, ecmm A(2;-1;1); D(2;-1;-2); C(-
2;0;1); B(-3;-2;5).

12. Tloka3ate, uto TOuku A(2, -1, -2),
B(1, 2, 1), C92, 3, 0) u D(5, 0, -6) nexat
B OJIHOM IIOCKOCTH.

13. Tloka3atk, uTo BeKTOphl a=-i+3j+2K,
b=2i-3j-4k, c=-3i+12j+6k
KOMILJIAHAPHBL.

2. AnanuTudeckas reOMeTpHs Ha IIIOCKOCTH

2.1. CucteMbl KOOpJAUHAT

14. Addunnas CUCTEMBI

14. Haiitu miomanp KBajapara, €cClid

Ha [JIOCKOCTH. | KOOPAWHAT Ha TJIOCKOCTH W B | AaHBI KOOPAWHATHI JIByX €r0 CMEKHBIX

[pocreiimme 3amaun B | HPOcTpanctse. IIpeodpasosanue | Bepmnt (1:-2) u (4; 2).

KOOpMHATAX aduHHOI crcTeMbl KoopAuHaT. | 15. 3Has HpsAMOYrojabHBIE KOOPAMHATHI
15. [IpsmoyronpHas BepIrH TpeyroiasHuka A(1;-2), B(1;1),
cucTema KOOpIMHAT Ha | C(5;-2), HaiimuTe MIMHY €ro MeIHaHBI
mwiockoctu.  [IpeobpazoBanme | CM.

MIPSIMOYTOJIHOM cucremsl | 16. HaiiTi, B KakoM OTHOIIEHUH TOYKa
KOOpIUHAT. C(3;2) nenut otpe3ok AB, ec A(0;5),
16. Ipocreiimme  3amauu | B(-1;6).

AQHAJIUTUYECKON FeOMETPUHU!

paccTossHUE  MEXIy  JABYMs

TOYKaMHM; JeJIE€HHE OTpe3Ka B

3aJJaHHOM OTHOILIICHUH

2.2. [Ipsimas Ha | 17. O61ee ypaBHeHue | 17. B mpsAMOyrosbHON JeKapTOBOU

IUIOCKOCTH. OpsSIMOM; €€  PAacCHOJIOKEHHE | CHCTEMe KOOpAUHAT COCTaBbTE
OTHOCHUTEIILHO CHCTEMBI | ypaBHEHHS OuccexTpuc YIJIOB,
KOOPJMHAT. o0OpazyembIX mpsiMbIMH  3X-y+5=0 u
18. [Tapamerpuueckue u | 3x+y-4=0.

KaHOHHUYECKHeE ypaBHeHus | 18. Uepe3 Touky mnepeceueHHs NPSMBIX
npsiMoi. YpaBHenue npamoit B | 3x-y=0 u x+4y-2=0 nposeneHa npsmas,
OTpE3Kax. MEepIeHIUKYIApHas K Ipamoit 2x+7y=0.
19. VpaBHenne mnpsmoi c¢ | Haligute ypaBHeHue 3ToM MpsMOH B
YIJIOBBIM K03(pPULIMEHTOM. | MPSIMOYTONBHOW JEKapTOBOW CHCTEME

YpaBHeHUE MpsAMOH, 3aJaHHOU
TOYKOH ¥ BEKTOPOM HOPMAJIH.

20. Yron Mexay IOByMs
NPSAMBIMHU. VYcnosus
napajuIeIbHOCTH H
MIePICHIUKYISIPHOCTH JIBYX
MIPSIMBIX.

KOOpJIMHAT.

19. Hamummre ypaBHEeHUE TpsSMOii,
NPOXOJAIIeH Yepe3 TOUKY NepeceueHus
npsMbIX 2x+3y-8=0 u 5x-y-3=0 u TOuKy
nepecedeHns npaMbix 4x-3y+3=0 u x+y-
1=0.

20. JaHbl IpsIMOYTOJIbHBIE KOOPAMHATHI
BepminH TpeyrombHuka A(2;0), B(1;1),
C(5;4). Haiinute AmuHY BBICOTHI 3TOTO
TPEyroJbHHKA, MIPOBEICHHOM u3
BEPIIMHEL A.

21. CocraBuTh ypaBHEHUE MPSIMOI,
npoxonsmed deped Touky A(l, -2) u
2 2
X
-+ y_ — 1

neBbIi pokyc smmmca 25 9
22. CocTaBUTb ypaBHEHHE MPIMOH,
npoxonsmed uepe3 touky A(l, 3) mu
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2 2

Xy

MpaBbIil POKYC TUIIEPOOITHI 16 9

23. Haiitn paccTrosHue OT IIEHTpa

2 2
OKDYKHOCTH +y"+2y=0 10
IpsAMOM
y=4-2x.
2.3.  Kpuseie BrOporo | 21. VYpaeHenue 24. CocraBbTe ypaBHEHHE MapadOIIbI,
MopsiIKa OKPY>KHOCTH. BsaumHoe | ecnm u3BecTHO,  uTO  mapabona
pacroioxKeHue JBYX | CHMMeTpU4YHa OTHOcHTeNnbHO ocu Oy,
OKPY)KHOCTEH, OKpYXHOCTH U | ¢pokyc momerraercsi B Touke F(0;2),
MIPSIMOH. BEpLIMHA  COBM3JaeT C  HayaJoM
22. Kanonnueckoe KOOpPJMHAT.
ypaBHeHue ~ mapabonbl,  ero | 25. CocTaBbTe KAHOHHUYECKOE YPaBHEHUE
CBOHCTBA. THIIEPOOITHI, eciu JUTMHA
23. Kanonnueckoe NEUCTBUTENTFHOM  ocM  paBHa 0,
ypaBHEHHE IIIHIICA, ero | rumepbona MPOXOAUT Yepe3 TOYKY
CBOICTBA. M(9;4).
24, Kanonnueckoe 26. CocTaBbTe KAHOHUYECKOE YPaBHEHUE
ypaBHEHHE THUIEpPOONbI, €ro | JUIMICca, 3Has, 4YTO JJIMHA MAaJOH
CBOMCTBA. MOJIyOCH paBHa 3, DKCUEHTPUCUTET
25. [lapabGona kak rpaduk | paBeH.

KBaJ[paTUYHON (QYHKIIH.

26. I'umepboma kak rpadux
0o0paTHO  MPONMOPLUUOHATHLHON
3aBUCUMOCTHU

27. CocraBbTe YpaBHEHHE OKPY>KHOCTH C
neHTpoM B Touke O(5;2), kxacaromeiics
npsmMoit x-3y+2=0.

28. Hammcath ypaBHEHHE OKPY>KHOCTH,
JMaMEeTPOM KOTOPOH CIY)KUT OTPE30K

f + Z — 1
psAMO 4 3
KOOPJHMHAT.

, OTCEUCHHBIN OCAMU

3. AnHanmuTHuYecKas T€OMETPHs B IPOCTPAHCTBE

3.1. IInockocTs.

Croco0Os1

3aJaHusd
YpaBHCHHS IIJIOCKOCTH.

n

27. Crioco0bI 3aJJaHMS
ILUIOCKOCTH. YpaBHeHus
IUIOCKOCTH.

28. Obuiee ypaBHEHHUE
MJIOCKOCTH. Pacnonoxenue
IUIOCKOCTH OTHOCHTEJILHO
CHCTEMBI KOOpJMHAT.
YpaBHeHue IJIOCKOCTH B
OTpE3Kax.

29. PaccrosiHHE OT TOUKH 110
MIOCKOCTH. Yron MEXLY
IUIOCKOCTSIMH.

30. Bzaumuoe

pacroyioKeHue JABYX U Tpex
MIOCKOCTEM.

29. B 1npsMOyrojbHOW JIeKapTOBOM
CUCTeME KOOpJMHAT JaH TeTpasp
KoopauHatamu cBoux BepumH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0:1).
CocraButh ypaBHeHue rpanu ABC.

30. IlmockocTh 3amaHa CBOUM OOIINUM
ypaBHeHueM: 2x+3y+12z-12=0. Haiitn
TUIOIIAAb TPEYroJbHUKA, OTCEKaeMOTO
3aJJaAHHOW TUIOCKOCTBIO B TUIOCKOCTH
xOy.

31. B mpsAMOyroieHOW JEeKapTOBOU
cUCTeME KOOpJMHAT JaH TeTpa’ap
KoopauHatamu cBoux BepumH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
Haiitu nyrpannsiii yron ABCD.

32. B nOpAMOYroibHOH JEKapTOBOU
CHUCTeME KOOpIAMHAT JaH TeTpa’ap
koopauHatamu cBoux BepumH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
Haiitu jynny BeicoThl Ha rpans ABC.

3.2. [Ipsimas
IIPOCTPAHCTBE

B

31. Crioco0bl 3aJaHusg
NpAMO B MIPOCTPAHCTBE.
YpaBHEeHUs NpAMOil.

32. Yron Mexay nByms

33. B mnpaAMoyroisHOH JEKapTOBOU
cHUCTeMe KOOpAWMHAT JaH TeTpa’ap
KoopauHatamMu cBoux BepmuH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0:1).
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TPSMBIMH. Bsaunmnoe
pacIoIOoKeHNE JIBYX IPAMBIX B
MIPOCTPAHCTBE.

33. VYron Mexay npsAMod U
IUIOCKOCTBIO. Bzanmnoe
pacrnojio)keHue  IpsSMOd U
TUTOCKOCTH.

34. Paccrosiue MeXIy

CKpCIINBAOINUMUCS IIPAMBIMHU.

Haiitu yron mexay npsmeivu AD u BC.
34. HaiiTu Touky nepecedeHus IpsMoi 1
TUIOCKOCTH, €CJH TpsMas 3afiaHa IByMsI
toukamu A(-1; 2; 0), B(-2; 1;1), a
IUIOCKOCTh ~ 3aJaHa CBOMM  OOLINM
ypaBHeHUEM 2X-4y+52-8=0

35. B mpsMoOyroieHOW JeKapTOBOH
cHUCTeMEe KOOpAMHAT JaH TeTpa’ap
KOOpIWHATaMHu cBoumx BepmuH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0:1).
Haiitu yron mexay npsimoit AD u ABC.

3.3. IloBepxnoctu BTOporo | 35. Iununnpuyeckue u | 36. B mpsmMoyroibHOW JIeKapTOBOM
HnopsAzaka KOHM1CCKHC HOBEPXHOCTH. | CUCTEME KOOPAMHAT IIOBEPXHOCTH
[ummup BTOporo mopska. 3a/1aHa CBOUM YpaBHEHUEM:
36.  IosepxHocTn x2+2y*+3z2-24=0.  Ompenenuts  BUJ
BPaIICHHA. Cdepa, | popepxnoctu.
KaHOHH%CK%e YPaBHCHUC | 37 B npaMoyroibHON IeKapTOBOii
C(be?bl' JLTHIICONA, ero CHUCTEME€ KOOpAMHAT IOBEPXHOCTH
coouctsa. 3a/71aHa CBOUM ABHEHUEM:
37. OmHOMOJIOCTHBIN o iod yp )
x“+2y*+32°-24=0. ITocTpouts
TUIEPOOTIOUI. .
. IIOBEPXHOCTH B IIPSIMOYTOJIbHOU CUCTEME
38. JIBYNOJIOCTHBIH
KOOp/IMHAT.
TUNEPOOIIOUI. 38 B N N
39. Y — . MPSAMOYTOJIBHOM JI€KapTOBOM
TapaboTonL. CHCTEME KOOPAMHAT IOBEPXHOCTH
40. ['unepOoaryecKuin 3ajaHa CBOUM YPaBHCHUCM:
HapaGOJ'IOI/IL[ X2+2y2+322-24:0. Haiitu TOYKHU
nepecevyeHrsl JaHHOW TOBEPXHOCTH C
npsmoit AB, eciiu A(-1; 2; 0); B(2; -1; 2).
39. B nmpaMoyrompHOW  cHCTeMe
KOOpJAMHAT 3amaHa cdepa  CBOMM
ypaBHEHHEM (x—=22*+@+1)2*+
(z—4)? = 16. Onpenenurts,
nepeceKaeT JIM IIOCKOCTh 2X-4y+5z-1=0
3ajaHHyo cdepy.
40. B mpsMOyroibHOW JIeKapTOBOU
CHCTEME KOOPAMHAT IOBEPXHOCTH
3a/laHa CBOMM YpaBHEHHEM: x*+2y’-
24=0. IlocTpouTh IOBEPXHOCTH B
IpSIMOYTOJIBHOM CHCTEMe KOOPIMHAT.
3 cemecTp

4. Ilpeobpa3oBaHwMs MIIOCKOCTH
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4.1. JIBwKeHUE TUIOCKOCTH.
YacTHbIe BUABI ABMKEHUN

1. JIBwxeHus: oIpeneicHHe,
CBOICTBa, ypaBHEHUE

2. TlapannenbHblii TEPEeHOC U
€ro CBOMCTBA.

3. LleHTpasibHAs CHMMETpPHS U €€
CBOICTBA.

4. OceBas CHMMETPUS H €€
CBOMCTBa.

5. IToBOPOT U €ro CBOMCTBA.

6. Cromnp3s1as CHMMETPHS H €
CBOMCTBa

1. Jokaxwure, 4To mpsMasi, coaepKaras
cepenwHBl OCHOBAHWM PaBHOOOYHOM
Tparenuy, MEPICHIUKYIISIpHA
OCHOBAHUSIM (METOJ] OCEBOM CUMMETPHH)
2. JlBe mpsmble, copepikaliue TOYKH
TepeceueHust JaroHanen
napajienorpaMma, IEepeceKaroT — ero
CTOPOHBI COOTBETCTBEHHO B TOUKax M H
L, N wu K. Jlokaxure, 4TO
YEeTBIPEXyTOIBHUK MNLK -
napanienorpaMm (MeToJ] LEHTPaIbHOM
CUMMETpPHUN)

3. Uepe3 LEHTp paBHOCTOPOHHETO
TPEyrojibHUKa MPOBEACHBI JBE MPSIMBIE,
yroJl MexIy KOTOpeIMH paBeH 600 u
KOTOpblE  HE  coxepXKaT  BEpLIMH
TpeyrojibHuKa. JloKaxuTe, 4To OTPE3KH
3THX TPSAMBIX, 3aKIIOUYEHHBIE MEXIY
CTOPOHAM{  TPEYrojbHHUKA,  PaBHBI.
(MeTox MoBOpOTA)

4.2. llono6ue u romotetust | 7. Ilogobme:  ompenenenwue, | 4. lokaxwure, uto TpeyronbHukd ABC n
CBOICTBa, ypaBHEHHUE A1B1Cy MOI00HBI, ecnu
8. 'oMoTeTHs U €€ CBOUCTBA. (AB/A1B1)=(AC/IA:C1)=  (BM/B:1My),
rne BM wu BiM: - wMemunassl

TPEYTOJbHUKOB.
4.3. Addunnsie | 9. Adpdunnsie npeodpazoBanus. | 5. boxoBeie ctoponst AB u CD
peoOpazoBaHUs CoiicTBa adpunnpx | Tpanemn  ABCD  mpomomkeHsl 10
IIJIOCKOCTH mpeoOpa3oBaHH. B3aMMHOTO TepeceueHuss B Touke O.
10. TIlepcnektuHo-addpunnoe | Touku E u F — cepenuHbl OCHOBaHWMIA
peoOpa3oBaHue Tpaneuuu. [{lokaxwure, uro Touku E, F, O
11. TIlpumenenue adPUHHBIX | MPUHAANEKAT OMHON TPSAMON (METOI

peoOpa3oBaHUuil K  PEIICHUIO
3a71a4

adPUHHBIX peoOpa3zoBaHmil)

4.4. UuBepcus

12. WHBepcus, ee CBOICTBa.
ITocTpoeHre HHBEPCHBIX TOYEK.
13. HuHBepcust OKpPYKHOCTH U
PSIMOH.

6. lloctpouth 00pa3 KBaapata MpH
WHBEPCHUH, €CIH IIEHTPOM HHBEPCUHU
SIBJIIETCS] BEpIIMHA KBa/IpaTa, a CTOPOHA
KBaJpaTa — ee pajuyc.

5. OcHoBaHUsI TEOMETPUH

5.1. [Ipobnema nmaroro 28. Axcuomarmueckoe | 19.  J[Be  mapajienbHble  IpsMBbIC
nocrynara. O6uue MOCTPOEHUE reoOMETpUU. | epeceueHbl  cekyied.  Mcnonb3ys
BOIPOCHI AKCHOMATHKH. «Hauana» EBxmmna. akcuoMaTuKy EBKnnma, Jokaxure, 4TO
AGCOJIOTHas T€OMETPHSL. 29. TpeOGoBanus, | OUCCEKTPUCH HAKPECT JIEKANIUX YTIIOB
NpeabsBisieMble K  CHUCTEME | MapajielbHbI.
AKCHOM. AbconrotHast | 20.  JlBe  mapaiienbHbIe  MPSIMbIE
FEOMETPHS. nepecedeHsl  cekymieil.  Mcmombsys
30.  DkBHBaJeHTHl  TATOTO | aKCMOMAaTWKy EBKIWIa, JOKaXHUTE, YTO
MOCTYJIaTa. OHCCEKTPUCH  OJJHOCTOPOHHUX  YTIJIOB
NEePIEHIUKYIISPHBL.
21. JlBe mapajuielbHbIE — TIPSMBbIE
nepeceueHbl  cekymend.  Mcnonb3ys
akcuoMaTuKy EBKinaa, JOKaxuTe, 4TO
OHCCEKTPUCHI COOTBETCTBEHHBIX YIJIOB
HapaJuIeNIbHbI
5.2. CucreMsl aKCHOM 31. Cucrema akcuoM | 22. B wunrepmperanmu  [lyankape
I'unsbepra E3, | mnanumerpun JIo6aueBCKOro mocTpouTh
HENPOTUBOPEYUBOCTD. paBHbIE OTPE3KHU.
32. Cucrema axcuom Beiins | 23. IMocTpouth Tpanenuio B
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E3, HenpoTuBOpeunBOCTb.

Axcmoma MapaIeTbHOCTH
JloGaueBcKOro, CIEACTBUS U3
Hee.

33. CaoiicTBa

TPEyroJbHUKOB Ha IUIOCKOCTH
JlobGaueBcKoro.

34. CBoiicTBa
YeThIPEXyTrOIbHUKOB Ha
miockoctH JIobaueBCcKoro.

HHTEPIPETAIUH
mianuMeTpun JlobaueBckoro.
24. Ha miockoctu JloG6aueBckoro maH

[Iyanxkape

tpeyromsEuk  ABC, r1me ZA=36°,
ZB=80°, ZC=50°. Haiitu gedexr
Tpeyronpauka ABC.

25. JlaHel JfABe TpSAMBIE  CBOMMU

ypaBHenusimMu: 3x-y+1=0 u x+3y-2=0.
Ucnonme3yst  TOHATHS ~ aKCHOMAaTHKHU
Beiins, nokazaTh, 4TO IpsSIMbIE B3aHUMHO
MEePIEHANKYISPHBI

CocraBurens (1):

[To3nusikoBa E.B., nouent kap. MOMM

(pamunus, unuyuanet u dondcnocms npenooasamens (ei))
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