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1 leanb aucuMnaMHbI.

B pesynbTare 0CBOEHHS TUCIHILIMHBI y 00y4YalOIerocs JOKHBI ObITh C(HOPMHUPOBAHBI
KOMIIETCHIIMM OCHOBHOW MpoeCcCHOHAIBHON 00pa30oBaTeIbHON IporpaMMbl  OakajgaBpuaTa

(manee - OIIOII):

IMK-1: CnocobOeH ocBanBaTh M UCIOJIB30BATh TCOPETUUCCKHUE 3HAHUS U MPAKTUICCKUE YMEHUS U HABBIKU
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4

®opMupyemMble KOMIETEHIMH, HHIUKATOPHI JT0CTHKEHUS] KOMIETEHIU, 3HAHUS,

YmMeHus, HAaBbIKH

Tabmmma 1 — MHauKaTOphl TOCTHKEHUS KOMIIETCHIINHN, GOpMUpPYEeMbIe TUCITUTIIIMHOM

Kon v HazBaHue KOMIIETEHIINN

NHmukaTops! JOCTHKEHUS
xomnerenun no OITOIT

3HaHuA, ymeHus, HaBbIku (3YB),
(hopMUpyeMbIe TUCITUTUTHHOM

[1K-1: CnocoGen ocBauBaTh U
UCTIOJIb30BaTh TEOPETUUCCKHUE
3HAHUS U TIPAKTHYECKHUEC
YMEHHS ¥ HABBIKH B
npeaMeTHOH 00JacTH 1o
npodmiro "MaTtematuka" mpu
pelIeHnu npodecCHOHATbHBIX
3ama4y

I1K-1.1 3naer CTPYKTYpY,
COCTaB U JUIAKTHYECKHE
€AMHUILIBI IPEAMETHON olJsacTu
"Matemartuka"

(mpemomaBaeMoro npeaMeTa)

[IK-1.2 YMeeT  OCYyIIECTBISTH
oTOOp Yy4YeOHOTo CojAepKaHUS
MpeIMETHON obmactu
"Marematuka" JUTSt ero
peanuzanMd B Pa3IMYHBIX
(hopmax o0yueHUS B

COOTBETCTBHH C TPEOOBAHUSIMHU
droc 00

I1K-1.3 /leMoHCTpHpYET YMEHHE
pa3pabaThiBaTh MO MPEIMETHOM

oOnactu "Maremaruka"
pasnuuHbie  QopMBI  yUEOHBIX
3aHSATHHA, NPUMEHSATH METOIbI,
HpUEMBI u TEXHOJIOTHU
oOy4yeHHs, B TOM  YHUCIE
WHQOPMAIMOHHBIE

3HaTh:
- CTPYKTYpY, COCTaB M JUIAKTUICCKUE
CJIMHUIIBI TEOMETPUU Kak yd4eOHOro

npenMera’;

YMerTsb:

- OCYHIIECTBIISITH OTOOp y4eOHOTO
CONEpKaHUSI TEOMETPHHM U €ro

peanmzanuyd B pasziIMYHBIX (QopmMax
o0y4eHHS B  COOTBETCTBHH  C

tpedoBanmsiMu OI'OC OO0;
Biagers:
- MeToJaMHM, NpUEMaMH pELICHHUS

TEeOMETPUYECKUX 33729 U TEXHOJIOTHEH
00y4YeHUST PEIICHUI0 TeOMETPUUSCKUX
3a/1a4 B IIKOJIbHOM KypCe MaTeMaTHKU

2 O0BbEM M TPYAOEMKOCTH JUCHUIIMHBI 110 BUIaM y4eOHbIX 3aHATHIL. DOpMBbI

NMPOMEKYTOYHOM aTTeCTALNH.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIIIMHBI 110 BUJIaM YUYEOHbBIX 3aHATHH

OO0mas TPy I0eMKOCTh ¥ BHUJIbI yU€OHOH paOOThI MO JUCIUILINHE,
MIPOBOIMMEIE B Pa3HBIX (popMax

O06BéM yacos o popmam
o0OyueHus

0P0 300
1 O6mas TpyI0eMKOCTh TUCITUTUINHBI 252
2 KonrakTtHas pabota o0ydaronuxcs ¢ npemnogasareneM (10 BUAAM 112
y4eOHBIX 3aHsTH) (Bcero)
AynuropHas pabora (Bcero): 112
B TOM YHCJIE:
JIEKIUU 66
MPAKTUIECKUE 3aHATHUS, CEMHHAPHI 66

MPaKTHUKYMBbI

nabopaTopHbIe pabOTHI

Bueaynuropnas padora (Bcero):

IIpEnogaBaTcjIcM

B TOM 4YHCJIC, WHAUBUAYAJIbHAA pa60Ta 06yqafonmxc;1 C

MTOATOTOBKA KYpPCOBOH pPabOTHI

(poekTa) /KOHTaKTHas




pabora’

TPYNIOBasi, HHINBUAYAIbHAS KOHCYJIBTAINsI U WHBIE BUIBI
y4e0HOW NeATENbHOCTH, MPeayCMaTPUBAIOIINE TPYIIIOBYIO
WIM  WHAMBUAyalbHYI0O  paboTy  oOydamommxcs  C

MPero/IaBaTeseM)

TBOpUecKas padbora (dcce)

3 CamocrosTenpHas paborta odydaromumxcs (Bcero)

104

4 TIpomeXyTO4UHas aTTeCTaIlHsI 00YJAOIIEroCs - IK3aMEH

2 CCMCCTpP — 3a4CT C OLICHKOM

3 ceMecTp - IK3aMEeH

3. YueOHO-TeMAaTHUYECKHUI IJIAH U COJepP:KaHue JAUCIHUNIHHBI.
3.1 YueOHO-TEeMATHUYECKUH IIJIAH

Tabnuua 3 - YueOHO-TeMaTHUeCKUH IJIaH OYHOM / 3209HON (OpPMBI 00ydeHUs

Ob6mas | TpymoemkocTs 3aHATHII (Jac.) dopma
TpyRoéM | OO 300 TEKYLIETO
E KOCTb AYIHTOPH. AyauTop KOHTPOJIS U
= |Pa3zgensl ¥ TEMbl IUCLMILIAHBL (6cezo SAHSTHS H. MIPOMEKYTO
E 110 3aHATUAM ltac.) CPC 3aHATUS CPC YHOHU
5 JIeKII. | Tpa JIeK | mpa arrecTanuy
= KT. m | KT ycreBaeMoc
S TH
Cemectp 2
1. Dnemenmul 6ekmopHoii 2 2 30
anzeopul
1 OCHOBHBIE ITOHATHSA 12 4 4 4 NunuBuny
BEKTOPHOM aireOpsbl. aJIbHbIE
CkansipHO€ MpOU3BEICHUE 3a/1aHus
BEKTOPOB
2 BexropHoe npousseneHne 12 4 4 4 NunuBuny
BEKTOPOB U €T0 MPHIJIOKEHHS. aJIbHBIE
CMmenranHOE TIPOHU3BEICHUE 3aJaHHS
BEKTOPOB U €r0 MPHJIOKEHHSL.
2. Ananumuueckasn 2 2 30
2eomempus Ha NAOCKOCMU
3 | Cucremsl KOOpAMHAT Ha 12 4 4 4 Kontponsn
mockoctu. [Ipocrenmme ast pabora
3a7/a4¥ B KOOpAMHATAX Nel
4 | [Ipsimas Ha MJIOCKOCTH. 12 4 4 4 KoHnTtposbH
ast pabota
Ne 1
5 | KpuBbie Broporo nopsjaka: 12 4 4 4 KonTponsH
OKPY>KHOCTb, 3JUIHIIC ast pabota
Nel
6 Kpussie BToporo nopska: 12 4 4 4 Kontponba
runepOoa, napaboia. ast pabota
[IpuBenenue ob1ero Ne 1
ypaBHEHMs KpUBOW BTOPOTO
MOpsiIKa K KAHOHHYECKOMY
BUTY




Ob6mras | TpymoeMKoCTh 3aHATHI (Jac.) dopma
TPYyIoEM | ODO 300 TEKYIIEro
E KOCTh AYIHTOPH. AyauTop KOHTpOJIA U
; Pa3nens! 1 TeMbl AMCHUTUIMHEIL (8ceeo SAHSTHS H. MIPOMEXKYTO
E |10 3aHATUAM yac.) SAHSTHS YHOU
% JIeKII. | TIpa CcPC JEeK | mpa CcPC arrecTanuu
= KT. m | KT yCIieBaeMoc
s TH
Cemectp 2
3. Ananumuueckas 2 2 32
2eomempus 6 nPOCMPAHCHIge
7 [TnockocTh. CriocoObl 12 4 4 4 KonTtposbx
3aJJaHus U YPaBHEHUS ast pabora
IIJIOCKOCTH. No2
8 [Ipsimast B mpocTpaHcTBe 8 2 2 4 Kontposbn
ast pabota
No2
9 [ToBepxHOCTH BTOPOTO 8 2 2 4 KoHTtposbH
nopsiIKa as pabora
No2
10 | Meroa KoopauHAT Ha 8 2 2 4 1%0291020:3791 '
TUIOCKOCTH M B TPOCTPAHCTBE aJIbHBIC
3a/laHus
[IpomexyTouHas aTTecTanus - 3auer ¢
OLICHKOH
NTOI'O o 2 cemectpy 108 34 34 140 6 6 92
Cemectp 3
4. Ilpeobpaszosanusn 2 2 40
nJa0CKOCmU
11 | JIBuKeHUE TIOCKOCTH. 14 4 4 6 KonTponben
YacTHble BUJIBI IBUKEHUIN ast pabota
Ne 3
12 | IlomoOue u romoTeTHst 10 2 2 6 Kontponbn
ast pabota
No 3
13 | Apdunnsie npeodbpazosanus | 10 2 2 6 KoHnTponsH
MJIOCKOCTH ast pabota
No 3
14 | NuBepcus IIIOCKOCTH 10 2 2 6 KonTponbu
ast pabota
Ne 3
15 | KoHcTpyKTHBHBIE 3agaum | 16 4 4 8 KonTponbH
IUTAHUMETPHH. Metosl ast pabota
pelIeHNsT  KOHCTPYKTHUBHBIX Ne 3
3a/1a4 MIIaHUMETPUU
5. Teopus uzoopasrcenui 2 2 43
16 | LentpanbHoe u |12 2 2 8 KonTponbH
napajuiesIbHOe ast pabota
IIPOEKTUPOBAHUE Ne 4




Ob6mras | TpymoeMKoCTh 3aHATHI (Jac.) dopma
TPYyIoEM | ODO 300 TEKYIIEro
E KOCTh AYIHTOPH. AyauTop KOHTpOJIA U
E |Pa3nmens! ¥ TeMBbl AUCHUIUIMHEL (8ceeo SAHSTHS H. MIPOMEXKYTO
E 110 3aHATUAM ’{(ZC.) CPC 3AHSTUS CPC YHOHU
5 JIeKII. | TIpa JEeK | mpa arrecTanuu
= KT. m | KT yCIieBaeMoc
s TH
Cemectp 2
17 | IIpoekmoHHBIH YEPTEK. Kontposba
OcHOBHBIE MO3UIIMOHHBIE ast pabora
3a/laud  Ha MPOCKIHOHHOM Ne 4
yepTrexe
18 | IMoctpoenue cedenuit | 12 2 2 8 Kontposbn
MHOTOTPaHHUKOB as pabota
No 4
19 | IlocTpoenue CeUCHHH Kontpomnsn
KpYTJIbIX TEJ ast pabota
No 4
20 | Merpuyeckue 3amaun | 12 2 2 8 KoHTtposbH
T€OMETPUH ast pabota
No 4
6. Ocnosanus ceomempuu 2 2 40
21 | IIpobnema mstoro nmocrynara. | 12 2 2 8 Vel
OO011ue BompocCsl onpoc
aKCUOMAaTHKHU. AOCOOTHAs
reomeTpusi. CHCTEMBI aKCHOM
[TpomexyTounas arrectauus | 36 DK3aMeH -
36
NTOI'O no 3 cemectpy 144 22 22 | 64 6 6 123 | 36
4 TlopsioK OLEHMBAHUSI YCIEeBAeMOCTH M CHOPMHUPOBAHHOCTH  KOMIIeTeHUMIt

o0yyaromierocsi B TeKylueil U POMeKyTOYHOM aTTeCTAIllUH.
Jl7i TIOTIOKUTENBHON OIEHKHU IO pe3ylbTaTaM OCBOCHHS AMCIMILTUHBI 00ydaromeMycs
HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIE BHUIBI yueOHOU paloThl. OllEHKa pPe3yJbTaToOB
paboTsl oOyuatromerocst B 6aimiax (Mo Bugam) MmpuBeaeHa B Tadbmuie 4.

Tabnuua 4 - bannbHO-pedTHHIOBast OLIEHKa Pe3yIbTaTOB Y4eOHOH paboThl 00yJaromuxcs

no BusiaM (bPC)
VYuebHas Cymma |Buabl u pe3ynbrathl |On€HKA B aTTeCTalluU bannel
pabora (BubI) |0awioB |y4eOHOM pabOThI

2 cemecTp
Texymras 60 JleknoHHbBIE 1 0aniaa mnocemnienne 1 8-17
yueOHast 3aHATHUS (KOHCIIEKT) |JEKIIMOHHOTO 3aHATHS
pabora B (17 3ansTmii)
cemecTpe [TpakTiueckue 1 6ana - nocemenue 1 17- 34
(ITocemenue zansTus (17 IIPAKTUYECKOIO 3aHATHS
3aHATUH 110 3aHATUN). 2 0anna — nocenieHue 1 3aHATHS U
pacrucaHuio u CYIIECTBEHHBIN BKJIa]l HA 3aHATUH B
BBINOJIHEHHE paboTy Bcelt Tpynsl,




3aJIaHHM ) KoHTtposnbHbIe 3a onny KP ot 1 n0:
pabotsl (2 pabotel) |6 6ama0B (BeIMOIHEHO 51 - 65% 11-20
3aJIaHN )
8 6as1a (BeImoaHEHO 66 - 85%
3aJIaHU )
10 6anna (BemosHeHO 86 - 100%
3aJIaHN )
NunuBunyanbHOe 5 0as1a (MOporoBoe 3HaAYCHUE) 5-9
3aJ1aHne 9 6a/J10B (MaKCUMaJIbHOE 3HAYCHHUE)
Hroro no texyuieit padore B cemecTpe 41 - 80
ITpomexyroun |20 VYcTHBIH onpoc 10 6anuoB (moporosoe 3Hauenue)  [10-20
as aTrecTanus 20 6a/10B (MaKCUMAJILHOC
(3auer) 3HAYEHUE)
HToro no npoMe:KyTouHoOii arrecTanuu (IK3aMeHy) 20 GayioB

CymMapHasi OlleHKA 110 I CUHIJINHE:

CyMMma 0ajuioB TeKyIIeH U MPOMEKYTOYHOU

aTTECTaIlUU 51 -1006.
YyeOnas Cymma |Bugbl u pesynbratel  |OlieHKa B aTTECTAIlUH bambt
pabora (Bubl) |0aioB |yueOHOM paboOTHI
3 cemecTp
Texkymas 60 JlekIMoOHHbBIE 1 6amma mnocemenue 1 7-11
yaeOHas 3aHATHUS (KOHCIIEKT) |JIEKIMOHHOTO 3aHATHS
pabora B (11 3ansTHif)
cemecTpe [TpakTueckue 1 6ana - nocemenue 1 11-22
(ITocemenue 3aHATHUS (OTUET O MPAKTUYECKOTO 3aHSITUS
3aHATHI 110 BBITIOJTHEHUH 2 6aju1a — nocemeHue 1 3auaTus u
pachucaHuIo U n1abopaTopHOi CYILECTBEHHBIN BKJIAJ HA 3aHITHH B
BBIITOJIHEHUE pabotsi) (11 paboTy Bcell rpymibl,
3a/1aHUi ) 3aHATHUR).
KoHTposbHbIE 3a onny KP ot 1 n10:
paboTsl (2 pabotel) |3 6ann0B (BeIMOIHEHO 51 - 65% 5-10
3aJJaHu)
4 6anna (BeIMOIHEHO 66 - 85%
3aJJaHu)
5 6aana (BeimonnHeHno 86 - 100%
3aJJaHuN)
NunuBunyanbHOe 8 6ayL10B (IOPOTOBOE 3HAYCHUE) 8-17
3aJaHue 17 6annoB (MakcUMaIbHOE
3HAYCHHE)
HToro mo Texyuieii padbore B cemecTpe 31-60
[Tpomexyroun |40 VYcTHBI onpoc 20 6aauoB (moporosoe 3Hauenue)  |20-40
ast aTTecTanus 40 6an10B (MaKCUMaILHOE
(3K3aMeH) 3HA4YCHUE)
HTOro no npomMe:xyrouHou arrecranuu (3K3aMeHy) 40 GamioB

aTTecTannn

CymMapHasi OlleHKA 110 M CUHILJIMHE:

51 -100 6.

Cymma 6asuioB TeKyIiel 1 MpoMexXyTOYHOM

Obyuaromemycs o 3P0 3a1aHue HA CAMOCTOSTENIbHYIO pab0OTy U KOHTPOJIbHYIO paboTy
BBIJIA€TCS HA YCTAHOBOYHOM CECCHUH.

5 MarepuaibHO-TeXHUYECKOE, IPOTPAMMHOE U Y4eOHO-MeTOIuYecKoe odecneyeHne




JAUCUUIINHBI.

5.1 YueOHnas quTeparypa

OcHoBHasi yueOHas1 IuTEpaTypa
1. Aranacsn, C. JI. I'eomerpus 1: Yue6noe nmocooue / Aranacsa C.JI., [lokposckuii B.I'., - 2-¢
u3., (311.) - MockBa :BMIHOM. Jla6. 3nanuii, 2017. - 334 c.: ISBN 978-5-00101-452-2. - Tekcer :

snekrponnsiid. - URL: https://znanium.com/catalog/product/541056

2. Aranacsn, C. JI. I'eomerpus 2 : yueOHoe mocobue mist By3oB / C. JI. ArtanacsH, B. T.
IToxposckuii, A. B. Ymrakos ; mox pea. C. JI. Aranacsna. - 2-¢ u3a. - Mocksa : JlabopaTopus
sHanuii, 2020. - 547 c. - ISBN 978-5-00101-678-6. - Tekcrt : smektponHbii. - URL:
https://znanium.com/catalog/product/1201312

JlonoJIHUTeIbHAS JTUTEpaTypa

1. HNamunarep, B. A. Teomerpus: miaHMMeTpUYECKHUE 3aJa4d Ha IOCTPOCHHE : ydeOHOE
nocobue s By3oB / B. A. [lanunrep. — 2-e u3n., ucnp. — Mocksa : U3garensctBo HOpaiir,
2020. — 155c.— (Bwicmiee o6pazoBanme). — ISBN 978-5-534-05758-4. — Tekcr
anextpouHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/454909

2. [TpuBanos, 1. . Ananutuyeckas reomeTpus : yueOHUK /uis By30B / U. W. [IpuBanos. —
40-e m3x., ctep. — Mocksa : M3narensctBo FOpaiit, 2020. — 233 ¢. — (Briciiee oOpa3oBaHue).
— ISBN 978-5-534-01262-0. — Texkcr : anektponssiii / OBC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/451192

5.2 MaTepuaJIbHO-TEXHHUYECKOE U IMPOrpaMMHoOe o0ecriedeHne JUCHUTIIIHHBI.

Y4eOHble 3aHITHSI 10 AUCHUIUIMHE TPoBOJATCs B yueOHbIX ayautopusx KI'TIN KemI'V:
I'eomerpus 216 Ayautopus METOJMKHM MaTeMaTH4ecKoro pas3BuUTHs Hu o0ydenus|654027, KemepoBckas
MaTeMaTuke YueOHas ayTuTOpHs AJIS IPOBEACHUS 3aHATHH JIEKIIHOHHOT0 |o0macTs - Kysbacc, T.
TUIA, CEMUHapCcKoro (MPakTUYeCKOro) THMa, /sl rpynnoBbix ¥ |HOBOKy3HeNK, — mp-KT
WHJMBHUAYaJIbHBIX KOHCYJIbTallUii, TEKYILEro KOHTPOJIA u |IInonepckuii, n.13,
MIPOMEKYTOUHON aTTeCTalluu (MyIbTHMEIHIHAS) oM. 1
CrnenunanusupoBanHas (yueOHas) meOenb: Jocka MenoBas, Kadenpa,
CTOJIBI, CTYJIbS
OOopynoBaHue Ui Tpe3eHTAMM y4eOHOro Marepuajia: JOocKa
WHTEPaKTHBHAS, KOMIIBIOTEp TPENoJaBaTelisi ¢ MOHUTOPOM, IPOEKTOD,
aKyCTHYeCKasi CHCTEMa, SKpPaH
Hcnons3yemoe mporpammuoe obecrneuenue: MS Windows (Microsoft
Imagine Premium 3 year o cy6ununeH3nonaoMy gorosopy Ne 1212/KMP
or 12.12.2018 r. gmo 12.12.2021 r.), LibreOffice (cBoGomuo
pacmpoctpansiemoe 110), antusupycuoe 1O ESET Endpoint Security,
manensus NeEAV-0267348511 no 30.12.2022 r.; Mozilla Firefox
(cBoGoaHo pacmpoctpansiemoe I10), Google Chrome (cBoGomHO
pacnpoctpansiemoe [10), Opera (cBobomno pacmpoctpansemoe I10),
Foxit Reader (ceo6oaHo pacnpoctpansemoe [10), WinDjView (cBo6oaH0
pacmpocrpansiemoe [10), Sunexc.bpaysep (oreuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe I10).
WurepHer ¢ obecnieuenneM gocryna B OM1OC

5.3 CoBpemennble mnpodeccHoHATbHbIE 0a3bl JaHHBIX M HH(POPMAIMOHHbIE


https://znanium.com/catalog/product/541056
https://znanium.com/catalog/product/1201312
https://urait.ru/bcode/454909
https://urait.ru/bcode/451192

CIIPpaBOYHbBIC CUCTEMBI.

1.

Ilepeyens CIIB/l u UCC no nucumnmuinHe
Obmepoccuiickuii MaTeMaTn4eckuii mopTai (MHPOPMALMOHHAS CHCTEMA) -

http://www.mathnet.ru/

HNudopmannonnas cucrema «EauHOE OKHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcamy -
http://www.window.edu.ru.

ZbMATH - https://zbmath.org/ - maremaTnyeckas 6a3a JaHHBIX, OXBaTBIBAIOLIAS
Martepuaibl ¢ koHia 19 Beka. zbMath coxepxut okomno 4 000 000 mokyMeHTOB, U3 6osee
3 000 xypurasioB u 170 000 xHHUT TTO MaTeMaTHKE, CTATUCTHKE, HH(POpPMATUKE, a TaKKe

MAalllMHOCTPOCHHUIO, (I)I/IBI/IKC, €CTCCTBCHHBIM HAayKaM H JIp.

6 Huble cBegeHUus U (MTH) MATEPHATBI.
6.1.IlpumepHbie TeMbl NMCbMEHHBIX Y4€OHBIX Pa0doT
Koumponvnwie pabomut

Tema I: Ananumuueckan zeomempus Ha NJ10CKOCHU
Bapuanrt (o0Opaszeir)

Haiitu xoopmunatsl Touek M(3;1), N(-1;5), P(-3;-1) B HOBOi1 cucTeMe KOOpAUHAT, €CIIH
OCH KOOD/IMHAT TIOBEPHYTHI BOKPYT Hadaaa KOOpAUHAT Ha yron (-45°).

BriBecTn ypaBHEHHE T€OMETPUUIECKOTO MECTa TOYCK, YJAICHHBIX OT mpsmMon 8x-15y-25
Ha 2 eauauLbl. CenaTh 4epTek B CHCTEME KOOpUHAT.

CocTaBuTh ypaBHEHHE JJUIUICA, (OKYCHl KOTOPOTO pPACIIOJIOKEHBI OT OCH alcImce

5
CUMMCTPHUYIHO OTHOCHUTCIBbHO Ha4YaJla KOOpAHWHAT, €CJIN JaHbl TOYKA M(2, - g ) JJIJIMIICAa 1

€T0 SKCUCHTPUCUTET CZE .

I[IpuBecTH ypaBHEHHE KpUBOH 9x2-24xy+16y>-20x+110y-50=0 kK KaHOHHYECKOMY BHIY 1
MIOCTPOUTD €€ B CUCTEME KOOPAMHAT.

JlaH mapasenenurie;y ABCDABCD', rue A(4;-3;2), B(6;1;-1), D(-4;-2;0), A'(-2;-6;6).
A) Cnenatp yepTex B CUCTEME KOOPIMHAT.

B) Haittu 065em ABCDABCD.

B) Haiitu mmomrans ocaoBanus ABCD.

I') Haiitu Beicoty A H, onymiennyro Ha (ABCD).

1) Haiitu yron mexny AB u A'D'.

Tema 2: Ananumuueckasn zeomempus 6 RPOCMPAHCIMEGE

|. B npsiMmoyrosibHOM eKapTOBOil cucTeMe KOOpAWHAT JaHbl 4 Toukd A B,C,D .

1. Tlocrpouts mupamuay ABCD,;

2. CocraButs ypaBHenue rpaneiit ABC, BCD.

3. Hammcare ypaBHeHue mepneHauKkyiaspa u3 D Ha rpanb ABC, HaliTW €ro JUIMHY U TOYKY

najeHus Ha ABC(OCHOBaHUE TIEPIEHINUKYIISIPA);

4. Hanucare ypaBHEHHE NEPHEHIUKYJISApa U3 A Ha NpsMyr0 BC, HAWTH €ro JUIMHY U TOYKY

naaeHus Ha BC;

5. Haiitu yron mexnay npsimoii AC W rpaHbio BCD;

6. Haiitu yron mexy rpansimu ABC u BCD;


http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

7. Haiitu yron mexny npsmeivu AD n BC;

8. Hamwmcatp ypaBHeHUe OMCCEKTPHCH yIia BAC, HATH TOUKY ee MajeHus Ha BC.

I1. B mpsiMmoyronbHOl A€KapTOBOM CHCTEME KOOPIAUHAT MOBEPXHOCTDH 3a/1aHa CBOUM
ypaBHeHueM. [ToctpouTs ee B cucteme koopauHat OXVYZ.

Bapuaursl 3axanuni

Tabnuua k 3amanuro . Taonuua k 3amaauto |l.
No A B C D Ne
1L | (2060 | 010 | (0,02 | (2,20) 1 x?+2y?*+322-24=0
2. | ©0,0) | (020) | (0:0;2) | (20:2) 2. 9y*-42°=36
3. 1 (200)| (0:20) | (001 | (0:22) 3. x2-2y*+37246=0
4 | (20,0)| (@20) | 0:01) | (20,2) 4, x2-2y? +4=0
5 | €00 | (20) | (002 | (220) 5. 36x2-9y2+472-36=0
6. | (200)| (0;20) | @01 | (0;24) 6. y?-2z+4=0
7. | (2062)| 020 | (00;3) | (0;22) 7. Ix*+4y?=36
8. | 01 | (6;20) | (0;0;2) | (220) 8. 2y 7 _,
6 9 16
9. | 400 | (010) | (001 | (202 9. 3x*+4y?-1272-12=0
10.| (0,41 | (0£0) | 0;4) | (200) 10. y2-2z=1

Tema 3. Ilpeoopaszoeanus nnockocmu
Bapuant (o0Opa3zer)

1. [ansl 1Be CTOpPOHBI HapajuieorpaMMa M yrojl MeXIy ero auaroHaisMmu. IlocTtpouTh
napajuiesIorpamMmm.
Yrkazanue: Coenamv napannenvHuilti nepenoc Ha ompe3oxk AB, 20e AB — ocnosanue
napannienocpamma.

2. JlaHbI IBe OKPY>KHOCTHU M TOUYKa A, UM He mpuHaanexaras. [loctpouts paBHOOEAPEHHBIIH
tpeyroiabHuK ABC (AB=AC) ¢ 1aHHBIM yIJIOM O IpU BEpPIIMHE A TaK, YTOOBI TOUKH B u
C nexxanu Ha IBYX JAHHBIX OKPYXHOCTSAX (METOJ1 TOBOPOTA).

3. Han octpsriii yron AOB u Touka M BHyTpH Hero. [IocTpouTh OKpYKHOCTB C IIEHTPOM Ha
cropone yria BO, xacaromryrocst Ipyroil CTOPOHBI yriia U MPOXOASAIIYI0 uyepe3 Touky M
(METOJT TOMOTETHH U TIOI00uS).
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4. JlaHa OKpY)KHOCTb U [IB€ TOYKH, €l HE NpuHaAiIeKamue. Ype3 3TH TOUKH MPOBECTU
OKPY)KHOCTB, OPTOTOHAJIbHYIO TaHHOU (METOJI HHBEPCHH)

Tema 4. Teopusa uzoopasrcenuii
Bapuanrt (oOpaserir)

1. [Toctpouth wu300pakeHne NPABUIBLHOW BOCHBMHUYTOJIbHOW mnupamuibl. I[locTpoutsb
n300pakeHe PaBHOOEIPEHHOIO MPSIMOYTOJIBHOTO TPEYroJIbHUKA, OMHUCAHHOTO OKOJIO
OKPYKHOCTH.

2. [Toctpouth AByMs crmoco0aMu cedyeHHE HAKJIOHHOTO MapaljiesieNuIea MI0CKOCTHIO,
3ajanHoi Toukoii M Ha GokoBoMm peOpe u Toukamu N w P Ha mumockocTsx aByx
CMEeXHbIX rpaHed. llocTpoeHue BBIMONHUTE B Tpad@UUECKOM peAaKTOope HIH B
KOMIbIOTEpHOM TTporpamme “YKuBasi MaTremaTuka’.

3. [TocTpouts ceueHue TpeyroabHOM MUPaMUIbl, €CIIH INIOCKOCTH TPOXOIUT YePE3 CTOPOHY
ocHoBaHus ¥ Touky M (M,) BHe mupammuisl, roe M, — npoekuuss M U3 BepuIMHBI

OUpaMHUIBl Ha IUIOCKOCTh OCHOBaHUS. IlocTpoeHne BBIOTHUTH B TpapuuecKoM
penaKTope Ui B KOMIIBIOTEpHOH nporpamme “Kupas maremaTuka’.

4. [TocTpouth ceueHue KoOHyca IJI0OCKOCThIO, 33JaHHON TOUKON Ha OJHOM U3 00pa3yrolux
u cieqoM L Ha mutockocTu ocHOBaHus, mpuyeM L mepecekaeT ocHOBaHUE KOHYCA.
B ky6e ABCDA,B,C,D, noctpouts o61muii nepnenaukysisp npsmeix A B u B,C.
Ha u3o0pakeHnn paBHOOEAPEHHOTO TPEYrojJbHUKA, BbICOTa KOTOPOTO paBHA CTOPOHE
OCHOBAaHU$, IOCTPOUTH U300PAKEHHUE LIECHTPOB BIIUCAHHOT'O U OIMCAHHOT'O KPYT'OB.

Hnousuoyanvuwvie 3a0anusn
Tema 5. dnemenmul 6ekmopuoii anzeopvl. Cucmemuvt KOOPOUHAM HA NJIOCKOCMU U 6
npocmpancmee
Bapuant (o0Opa3zer)

1. JIokasaTth codeTaTeabHOE CBOHCTBO ONepaluy CyMMbI BekTopos: (a+b)+c=a+(b+c)

2. YHpOCTI/ITB BCKTOPHBIC BbIPAKCHUA:

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

6) %Alcl+%£+%ﬁa'+%ﬁ,ecnn BC=AD, AA =BB, CC,=DD, .

3. OOpa3yloT JU  BEKTOPHI 5 1;g;g}, B ; 1 : i , E: — 4 : L ; L

3 v2' 2 32 3v2'3V2
OpPTOHOPMHUPOBAHHBIN 6a3uc?
4. B Terpasape OABC mutockue yribl npu BepmmHe O — mpsimble. Mcmonb3yst BEKTOPHI, HAUTH
yron Mmexay ouccextpucamu yriioB AOB u BOC.
5. Huxnouooii Hazvleaemcs mpaekmopus, onucvléaemas moukou M oxpyscnocmu paouyca I,

Kamswetcs 6e3 cxkonvocenuss no oannou npamou |. Ipunss mpsmyro | 3a ock aGcuuce, a
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HavaJhbHOE IIOJIOKEHHE TOYkM M 3a Haudaiao KOOpAWHAT, HAlMCaThb YpPABHCHHUC HHUKIIOWIbI U

MMOCTPOUTH €€ IO TOUYKAM.

Tema 6. Mooens Ilyanukape nnanumempuu Jlooaueecxkozo”

B mooenu Ilyankape nocmpoums 3a0anuyto Kongueypayuro ceomempuu Jlobaueeckozo.

NS

14.
15.

16.
17.

[TocTpouTh TPEYroNbHUK C TPEMS TaHHBIMH BEpPIIMHAMU U €0 MEAHAHBI.

[TocTpouTh TPEYrONBbHUK C TPEMS JTaHHBIMH BEPIIMHAMU U €TI0 BBICOTHI.

[TocTpouTh TPEYrONbHUK C TPEMsI TaHHBIMH BEPIIMHAMHU U €r0 OMCCEKTPUCHL.

[Toctpouth TpeyroJibHUK € TpeMs JAaHHBIMM BEpIIMHAMU M €ro CEepeAUHHbIE
NEePIEeHIUKYIISPHIL.

[TocTpouTth paBHOOEIPEHHBIN TPEYTOIBHUK U €0 BBICOTY, IIPOBEICHHYIO K OCHOBAHUIO.
[Toctpouts paBHOOEAPEHHBINH TPEYTOJIBHUK U €T0 MEHaHy, IPOBEJACHHYIO0 K OCHOBAHUIO.
[TocTpouTh Tpameuuo u e CpeAHIOI0 JIMHHUIO.

[TocTpouts paBHOOEAPEHHYIO TPAMCIHIO.

[TocTpouts nmapasienorpaMm U OJHY U3 €ro BBICOT.

. ITocTpoHTh Tpamneluo u ee BhICOTY.

. [TocTpouTk Tparmenuto u OUCCEKTPUCY OJHOTO (JIF0OOT0) e OCTPOro yria.

. [TocTpouTk nmapauiesiorpaMM U OUCCEKTPUCY €ro OCTPOro YyIia.

. Iloctpouth paBHOOENPEHHBIH TPEYroJbHUK U €ro OHCCEKTPUCY, NPOBEIACHHYIO K

OCHOBAHMIO.

[TocTpouth 1Ba paBHBIX MEXAY COOON MPSAMOYTOIbHBIX TPEYTOJIbHUKA.

[TocTpouTh NPSAMOYTOJBHBIM TPEYTrOJbHUK U €r0 MEAUaHy, IPOBEIECHHYIO U3 BEPIUUHBI
IIPSAMOro yria.

[Toctpouts yeTbipexyroabHUK Cakkepy U OUCCEKTPUCHI €r0 MPSIMBIX YTJIOB.

ITocTpouTh NPSMOYTOJBHBIM TPEYTOJBHUK M €r0 BBICOTY, IIPOBEICHHYIO U3 BEPIIMHBI
IIPSAIMOTO yrJa.

6.2. IIpumepHbIe BONPOCHI U 3aaHus / 3a1a4M JJIs1 IPOMEKYTOYHOM aTTecTaluu
dopma TPOMEKYTOUHON ATTECTALH

3 cemecTp — 3a4eT C OLEHKOU

4 cemecTp — dK3aMeH

Tabnuua 5 — Tunosele (IpUMepHbIE) KOHTPOJIbHBIE BOITPOCH! U 3a/1aHUS

Pa3IL6J'IBI 1 TCMbI HpI/IMeprle TCOPECTUYCCKHUC HpI/IMepHBIe MPAKTHUYCCKUC 3aaUN

BOIIPOCHI

2 ceMecTp — 3a4€T C OIIEHKOMH

1. DIeMEeHTBI BEKTOPHOM AJIT€OPEI

1.1 OcHoBHble TOHATHS H | 1. Crnoxenue u Beruntanue | 1. Jlan mapamnenorpamm ABCD, M —
TeopeMbI BEKTOpHOI | BEKTOPOB, HX ONPEACICHHE M | TOYKA ICPECeUCHUs €ro HaroHajeu.
aireGpbl CBOICTBA. Bripasure Bektopel MA, MB uepes
2. YMHOXXeHHEe BeKTopa Ha | BekTopbl AB=a u AD=b.
YHCJIO, ompesesieHIe u | 2. lansl BextToper: a=(1;-2), b=(-0,5;1),
CBOICTBA. ¢=(2;0). Haligute KOOpAMHATHI BEKTOPOB
3. baszuc cucteMsl | ¢ —2b  a+b
BEKTOPOB. Teopemsl 0 s M,
a3J10)KeHUH BEKTOpa 1O Oa3ucy.
b p Y13 Bekrop a=(5;4) umeer Havano B
4. Heob6xomumoe u .
touke A(-2;3). Haiigure xoopauHATHI
JOCTaTOYHOE ycJI0BUE .
KOHIIa 3T0oro BekTopa. [locTpoiite 3TOT
KOJUIMHEAPHOCTH BEKTOPOB. o .
BEKTOp B NPSIMOYTOJBHOW JI€KapTOBOM
5. Teopemsl 0
. . | cucteme KOOpIUHAT.
KOOpJMHATaX JTIUHEHHOI
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KOM6I/IHa]_[I/II/I BCKTOPOB.

4. N300pa3uTe Ha TNIOCKOCTH HEKOTOPHIN

BEKTOp a M TOCTPOiiTe BEKTOpsl V2 a, -

a3,

5. OmpenenuTh BUJ YEeTHIPEXyTOIbHUKA
ABCD, ecim A(1, 1,4), B(1,3, -1), C(5,
5,-3),D(5, 3, 2).

1.2.
MPOU3BEICHUE BEKTOPOB

CkamnspHoe

6. CkansipHoe
MIPOM3BEICHHUE BEKTOPOB,
3aJJaHHbIX KOOpIWHATaMH.
Mopynb BeKTOpA.

1. CxkanspHoe
MIPOM3BEICHHUE BEKTOPOB,

OIMpEaACIICHUEC U CBOIICTBA..

6. B npaMmoyrompHOW JeKapTOBOI
CUCTEME KOOpIMHAT 3aJ1aHBbI
KOOpJMHATHI JIByX BEPILHH
tpeyronbHuka  A(1;-2) u  B(3;4).

Haiinute KoOpauMHATBI €ro TpeThen
BepmnHel C, 3Has, YTO 3Ta BEpIIUHA
nexut Ha ocu Ox u uto ZACB=90°.

7. Haiigure yrael TpeyroiasHuka ABC,
3Hasl MPAMOYTOJIbHBIE KOOPIUHATHI €ro
BepmuH: A(2;1), B(-3;2), C(0;4).

1.3.
[IPOU3BEEHUE BEKTOPOB

Bekropnoe

8. OmnpeneneHue u CBOMCTBA

BEKTOPHOTO MIPOU3BEICHUS
BEKTOPOB

9. BekTopHOE mnpou3BEaCHUE
BCKTOPOB, 3aJaHHbIX CBOUMH
KoopAuHaTaM1 B
OpPTOHOPMHPOBAaHHOM Oa3uce

10. I'eomeTpuueckue
MIPHIIOKEHUS BEKTOPHOTO

MIPOU3BEIEHHSI BEKTOPOB

8. Haiigute mowaas TPEYroJbHUKA
ABC, 3Has HIPSIMOYTOJIbHBIE
KoopauHatel ero BepmuH: A(2;1;1), B(-
3;2;3), C(0;4;1).

9. Haiinure BBICOTY Napaijienorpamma
ABCD, omymennyio Ha ctopoHy AD,

ccnn AB = {4;5;4); AD = {1;-1;/7}

1.4. CwMmemnagHoe
MIPOU3BEIICHUE BEKTOPOB

11. OnpeneneHue u CBOICTBa
CMEIIaHHOTO MIPOU3BEICHHUS
BEKTOPOB

12. CmemraHHOE MpOW3BENCHUE
BEKTOPOB, 33/IaHHBIX CBOUMH
KOOpAWHATAMH B
OPTOHOPMHPOBAaHHOM Oasuce

13. I'eomeTpuueckue
MPUIOKEHUS CMEIIaHHOT'O
MIPOM3BEICHHS BEKTOPOB

10. Haitnute o0bem TeTparapa ABCD,
ecin A(2;1;1); D(2;-1;2); C(-2;0;1); B(-
3;2;5).

11. Haiimute BBIcOTYy TeTparapa ABCD,
NPOBEIEHHYIO U3 BEpIINHBI A Ha TPaHb
BCD, ecmu A(2;-1;1); D(2;-1;-2); C(-
2;0;1); B(-3;-2;5).

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

13. Tlokasath, 4To BeKTOphI a=-i+3j+2K,
b=2i-3j-4k, c=-3i+12j+6k

KOMILJIAaHAaPHEI.

2. AnanuTudeckasi FeOMeTpHUs Ha MIIOCKOCTH

2.1. CucreMbl KOOpAMHAT

14. Addunanas CUCTEMBI

14. Haiitu momane KBajapaTa, €Cid

Ha [UIOCKOCTH. | KOODIMHAT Ha TJIOCKOCTH W B | JaHBI KOOPJAWHATHI JIByX €r0 CMEXKHBIX

Ipocreifmme 3amaun B | POCTPAHCTBE. ITpeoGpaszoBanue | BepiuH (1;-2) u (4; 2).

KOOpAMHATAX aduHHOI cucTeMbl KoopAMHAT. | 15. 3Hast NpsAMOYrojbHbIE KOOPAMHATHI
15. IIpsimoyronpHas BepwMH Tpeyroibauka A(1;-2), B(1;1),
cucrema KOOpJMHAT Ha | C(5;-2), HaiimuTe NIMHY €ro MeJHaHBI
mwiockoctu.  [IpeoOpazoBanme | CM.

NPSMOYTOJIbHON cucteMsl | 16. HaiiTu, B KaKOM OTHOIIEHHM TOYKA
KOOpJIUHAT. C(3;2) nenut otpe3ok AB, eciu A(0;5),
16. [Mpocreiimme  3amaun | B(-1;6).

aHAJTUTUYECKOM FEOMETPHUU:

paccTossHUE  MEXIy  JIBYMs

TOYKAMH{; JI€JIeHHE OTpe3Ka B

3aJJaHHOM OTHOLICHUH

2.2. [Tpsamas Ha | 17. OO1ee ypaBHeHue | 17. B mpsMOyroibHOH JeKapTOBOU

IUIOCKOCTH. MpsIMOM; €€  PAaCIOJIOKEHHE | CHCTEME KOOpJMHAT COCTaBbTE
OTHOCHUTEIILHO CUCTEMBI | YpaBHEHHS OHMCCEKTpHUC VIJIOB,
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KOOpAWHAT.
18. IMapamerpuueckue u
KaHOHHYECKHUE ypaBHEHHUS

IpsAAMO. YpaBHEHUE NIPSIMOU B
OTpE3Kax.

19. VpaBHeHHE NPSIMO €
YTIOBBIM k03¢ pumenTom.
YpaBHeHUE OpsIMOM, 3aJaHHOU
TOYKOW U BEKTOPOM HOpMAJIH.
20. Yron Mexny IByms

oOpasyembIX mpsiMbIMH  3X-y+5=0 u
3x+y-4=0.

18. Uepe3 ToUuKy mepeceueHus MPSIMBIX
3x-y=0 n x+4y-2=0 npoeneHa npsmas,
MEPIeHINKYISpHAS K TIpsaMont 2x+7y=0.
Halinute ypaBHeHHe 3TOl mpsAMOd B
NPSAMOYTOJILHOH JIEKapTOBOM cHCTEME
KOOpJMHAT.

19. Hanumure ypaBHEeHHE HpsMOi,
NPOXOIAIICH Yepe3 TOUKY MepeceueHus

MPSAMBIMH. VYcnoBus | npamMeix 2x+3y-8=0 u 5x-y-3=0 u TouKy
MapajuIeIbHOCTH U | mepecedeHus npsAamMeIx 4x-3y+3=0 u x+y-
MEPIECHANKYIIPHOCTH Byx | 1=0.
MPSIMBIX. 20. Jla"bl mpsIMOYTOJIbHBIE KOOPAMHATHI
BepmnH TpeyrombHuka A(2;0), B(1;1),
C(5;4). Haiinute AMUHY BBICOTHI 3TOTO
TPEyroJbHHKA, MIPOBEJICHHOMN u3
BEPILMHEI A.
21. CocTaBUTh YypaBHEHUE MPSIMO,
npoxofsamei uepe3 Ttouky A(l, -2) u
2 2
LA
TIeBBIHA (HOKYC AIITUTICA 25 9
22. CocCTaBUTh YypaBHEHUE MPSIMOW,
npoxojsamei 4yepe3 Touky A(l, 3) u
P
MpaBbIi POKYC TUIEPOOITHI 16 9
23. Haiitu paccTosHHE OT IIeHTpa
2 2
okpyxknoctn X TV +2y=0
npsMoit
y=4-2x.
2.3.  Kpueie BrOporo | 21. YpaBHeHue 24. CocraBbTe ypaBHEHHE MapadOIIbL,
nopsizika OKPYKHOCTH. B3aumHoe | ecnu u3BecTHO,  uyTO  mapabora
pacroiiokeHue IBYX | CHMMeTpU4YHa OTHOcuTensHO ocu Oy,
OKpPYXKHOCTEH, OKpYXKHOCTH H | pokyc momemaercs B Touke F(0;2),
MIPSIMOTA. BEpIIMHA  COBMAJaeT C  HAvalIoM
22. Kanonnueckoe KOOpJIMHAT.
ypaBHeHHe  mapabonbl, ero | 25. CocraBbTe KAHOHHMYECKOE YPaBHEHHE
CBOICTBA. THITEPOOITHI, ecnu JUTMHA
23. Kanonunueckoe NEHCTBATENBbHOM ocu paBHa 6,
ypaBHEHHE JIIINIICA, ero | rumep0Oojia MPOXOAUT Yepe3 TOUKY
CBOHCTBA. M(9;4).
24, Kanonnueckoe 26. CocTaBbTe KAHOHHYECKOE YPABHEHUE
ypaBHEHHE TUOEpOOJIBl, €ro | JUIMIICA, 3Hasg, 4YTO JUIMHA MaJlod
CBOICTBA. MOlyOCH paBHa 3, OSKCIEHTPHUCUTET
25. [lapabona kak rpaduk | paBeH.

KBaJpaTUYHON (QYHKIIIH.

26. I'mnepbona kak rpadux
00paTHOW  TPONOPIIMOHATEHOMN
3aBHCUMOCTH

27. CocTaBbTE ypaBHEHUE OKPYKHOCTH C
neHTpoM B Touke O(5;2), kacaromeics
npsiMoi x-3y+2=0.

28. Hanmcate ypaBHEHHE OKpY>KHOCTH,
JMaMETPOM KOTOPOM CITy’)KUT OTPE30K

X

Y
npsaMoit 4 3 , OTCEUYEHHBIN OCAMU
KOOPJIMHAT.

3. AHaguTHYECKas TEOMETPHS B MPOCTPAHCTBE
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3.1. IT10CcKOCTS.
CoocoObl  3aaHus "
YPaBHEHHUS IJIOCKOCTH.

27. Crioco0s1 3aJaHusg
IJIOCKOCTH. YpaBHeHuUs
IUIOCKOCTH.

28. Oo61ee ypaBHEHUE
TJIOCKOCTH. Pacnonoxenne
INIOCKOCTH OTHOCHUTEIHLHO
CHCTEMBI KOOpJIMHAT.
YpaBHeHue IJTIOCKOCTH B
OTpE3Kax.

29. Paccrosnue oT TOUKH 10
IIOCKOCTH. VYron MEXKIY
IUIOCKOCTSIMU.

30. Bzaumnoe

pacroyioXeHue JABYX U Tpex
MIOCKOCTEM.

29. B nOpsAMOYyroapHOW J€KapTOBOM
cUCTeME KOOpIAMHAT JaH TeTpa’ap
KoopauHatamu cBoux BepmuH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
CocraButh ypaBHenue rpaau ABC.

30. IlmockocTh 3amaHa CBOMM OOIIMM
ypaBHeHueM: 2x+3y+127-12=0. Hatitu
IUIOIIAAb TPEYrojbHUKA, OTCEKaeMOTO
3aJJaHHOW IUIOCKOCTBIO B IUIOCKOCTH
xOy.

31. B mnpsaMoyroiapHOH 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).
Haiitu nyrpannsiii yron ABCD.

32. B npAMOyroiapHOW JEKapTOBOM
CHUCTeME KOOpAMHAT JaH TeTpa’ap
koopauHatamu cBoux BepumH A(l; -
1;2); B(0;-2;1); C(4;-2;3); D(-5;0:1).
Haiitu nnuny BeicoThl Ha rpans ABC.

3.2. [Ipsamas B
MIPOCTPAHCTBE

31. CriocoOsr 3aJJaHUs
npsMoi B MIPOCTPAHCTRBE.
YpaBHEHUSA MPSIMOIL.

32. Yron wMexay OByMs
NPSAMBIMHU. B3aumHoe
PacIoNOXKEHNE NIBYX MPSIMBIX B
MIPOCTPAHCTBE.

33. Yron Mexay npsaMoi u
IIJIOCKOCTBIO. Bsanmuoe
pacronoXeHue  OpsaMod U
IJIOCKOCTH.

34. Paccrosinue MeXITy

CKPCIINBAOIITUMUCS ITPSAMBIMU.

33. B 1nOpsIMOyroipHOM JeKapTOBOMU
CHUCTEME KOOpAMHAT JaH TeTpa’ap
KoopauHaTtamMu cBoux BepmwmH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
Haiitu yron mexay npsimeivu AD u BC.
34. Haiitu TOUKy nepecedeHus npsMoil u
IUIOCKOCTH, €CJIM IpsMast 3aaHa JBYMs
toukamu A(-1; 2; 0), B(-2; 1;1), a
IUIOCKOCTh ~ 3aJaHa CBOMM  OOLIMM
ypaBHeHHEM 2X-4y+5z-8=0

35. B nOpsIMOyroiapHOM JAeKapTOBOMH
CUCTeME KOOpJMHAT JaH TeTpa’ap
KoopauHaTtamMu cBoux BepmmH A(l; -
1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
Haiitu yron mexny npsimoit AD u ABC.

3.3. IToBEpXHOCTH BTOPOTO
nopsizika

35. Hunmuaapuyeckue u
KOHUYECKHe TIOBEPXHOCTH.
Munuuap BTOpPOro nopsiaxa.

36. [ToBepxHOCTH
BpallCHUS. Cdepa,
KaHOHHUYECKOe ypaBHEHHE
cepsl. DJUTHIICOU /I, ero
CBOMCTBA.

37. OIHOIIONOCTHBIN
TUIEepOOIOu.

38. JIBynonocTHbIN
TUIIEPOOIIOUI.

39. DnMnTHYecKui
mmapaboIon .

40. I'mnep6onunyeckuit
napaboon

36. B mpsMOyroJibHOM JEKapTOBOM
CHCTEME KOOPAMHAT IOBEPXHOCTH

3aj1aHa CBOMM ypaBHCHUEM:
x*+2y?+322-24=0. Onpenenurh BHJI
MTOBEPXHOCTH.

37. B mpsAMOyroibHOW JeKapTOBOU
CHCTEME KOOPAMHAT IOBEPXHOCTH
3aJjaHa CBOUM YpaBHEHHUEM:
x2+2y?+322-24=0. [Moctpouts
[IOBEPXHOCTH B NPSIMOYT'OJILHOM CHUCTEME
KOOD/IMHAT.

38. B mpsAMOyronbHOW JIeKapTOBOU
CHCTEME KOOpPAMHAT IOBEPXHOCTH
3aJaHa CBOUM YpPaBHEHHUEM:
x?+2y?+322-24=0. Hatitu TOYKH
nepeceueHrsl JaHHOW TOBEPXHOCTH C
npsimoii AB, eciim A(-1; 2; 0); B(2; -1; 2).
39. B mOpAMOYroibHOW  CHCTEME
KOOpJMHAT 3amaHa cdepa  CBOUM
ypasnenneM  (x —2)%2 + (y + 1)2 +
(z—4)% = 16. Onpenenurs,
MepeceKaeT JIM TIOCKOCTh 2X-4y+5z-1=0
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3aJiaHHyo chepy.

40. B mpsMOyronbHOW JIeKapTOBOU
CUCTEME KOOpPAMHAT IIOBEPXHOCTH
3a/laHa CBOMM YpPaBHEHHUEM: x’*+2y’-
24=0. IlocTpouTb IOBEPXHOCTH B
IPAMOYTOJIbHOU CHUCTEME KOOPIUHAT.

3 ceMecTp - IK3aMeH

4. Tlpeobpa3oBaHwMsI IIOCKOCTH

4.1. JIBrmkeHHe TIOCKOCTH.
YacTHbIe BUABI ABODKEHUN

1. JIBwxeHus: oIpeleneHue,
CBOICTBa, ypaBHEHHE

2. TlapannensHBIl mepeHOC H
€ro CBOMCTBA.

3. LleHTpasbHas CHMMETPHS U €€
CBOMCTBA.

4. OceBas CHMMETpUS H €€
CBOICTBA.

5. IToBOpOT U €ro cBOMCTBA.

6. Cxonp3smas CUMMETpHS U ee
CBOMCTBa

1. Jlokaxkxute, 4TO mpsiMasi, Coepraias
CepeAMHBl OCHOBAaHWH PaBHOOOYHOU
Tparneuuu, MepIEeHINKYIpHA
OCHOBaHHAM (METOJT OCEBOM CHMMETPHH )
2. JlBe mpsiMble, coAep)Kaliue TOUKU
[IEpECEUCHUS JAaroHanen
napajienorpaMma, IEepeceKaroT — ero
CTOPOHBI COOTBETCTBEHHO B TOUKax M u
L, N wu K. J[lokaxure, uTO
YeThIPEXYTOJIBbHUK MNLK -
napanienorpaMm (MeToJ] LEHTPaIbHOU
CUMMETpPHUN)

3. Uepes 1EHTp PaBHOCTOPOHHETO
TPEyrojbHUKa MPOBEACHBI JBE MPSIMBIE,
Yroja MexXay KOTopeiMH paBeH 600 u
KOTOpBIE  HE  CoJepKaT  BEepILIUH
TpeyroibHHKa. JloKaxuTe, 4TO OTPE3KU
3TUX MPSMBIX, 3aKIIOUCHHBIE MEXIY
CTOpOHaAMU TPEYyrojibHUKaA, PpaBHEL.
(MeTon MOBOPOTA)

4.2. Ilogobue u romotetust | 7. Ilomobume: ompenenenue, | 4. lokaxure, uto Tpeyronbauku ABC u
CBOICTBA, YpaBHECHUE A1B1Cy MOT00HEI, eciau
8. ToMoTeTHst u ee CBOUCTBA. (AB/A1B1)=(AC/A:C1)=  (BM/B:iMy),
rie BM wu BiMi - wmeauans!

TPEYrOJbHHUKOB.
4.3. Ad¢unssie | 9. Apdunnsie npeodbpazoBanus. | 5. bokoseie ctoponsr AB m CD
npeoOpa3oBaHUs CoiicTBa adp¢unnbx | Tparenuun  ABCD  mpojomkeHsl 10
IJIOCKOCTH peoOpa3oBaHUM. B3aUMHOro nepecedeHusi B Touke O.
10. IlepcnektuBHo-addunHOe | Toukn E u F — cepeamnbl ocHOBaHuit
peobpa3oBaHue Tpanenuu. Jlokaxute, uro Touku E, F, O
11. Tlpumenenue adQuHHBIX | IpUHAUIEKAT ONHOH TPAMOH (MeTo[

npeoOpa3oBaHUi K PELICHHIO
3ajau

ahhuHHBIX TpeoOpa3oBaHU)

4.4. NuBepcus

12. HuBepcusi, ee CBOIiCTBa.
IlocTpoeHne HHBEPCHBIX TOYEK.
13. UHBepcus OKpPYKHOCTH U
MPSIMOM.

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

5. Teopus n3o0pakeHU

5.1. LlenTpansHOoe  ©
napaieabsHoe
MPOEKTHUPOBAHUE

14. IenTpansHoe u
napaiebsHOe IPOSKTUPOBAHME.
CoiicTBa MapauIeIbHOTO
MIPOEKTHUPOBAHUSL.

15. N300paxkeHrne TUIOCKHX
dburyp Tpum  TapayIeIbHOM
MPOEKTHPOBAHHH.

16. Nzobpaxenue
OKPY>KHOCTH IIPY HapajuieIbHOM
MPOEKTHPOBAHHH.

17. Nzobpaxenue

7. Uzo0paszute MIPABUJIBHYIO
TPEYrojbHYI0 MpPHU3MY, BIHCAHHYIO B
IUITAHIP.

8. ITocTpouTs H300paskeHIE PABMIIBHON
MSATHYTOJBHON PU3MBI.

9. JlaH dYeTBIPEXyroJbHUK-OPUTHHAT
ABCD. Iloctpouts ero m3o0pakeHHe B
napanieabHON MPOEKIUH.
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MPAaBUIBHOTO  MSATHYTOJBHUKA,
[IECTUYTOJIbHUKA,
BOCBMUYTOJIbHUKA
napaieTbHOM
MPOCKTHPOBAHHH.

18. H3o0paxenue
MHOTOTPaHHUKOB
napaieabHOM
MPOCKTHPOBAHHH.

19. NzobOpaxenue
MWIMHAPAa W KOHyca B
MapayieIbHON TPOEKIIUU.

pu

npu

20. H3o0paxenue chepsl, ee

9KBATOpa U MOJIOCOB.
5.2 [poexnuonnsii | 21. Ilonsitne 10. TlocTpoeHue TOUYEK MEpECEUEHUS
YepTeK. OCHOBHBIC | IPOSKIIMOHHOTO yepTexka. | JAaHHOW MPsAMOHM C TpaHsSIMU YCEYEHHOMU

INO3MIMOHHBIC 3aJa4yld Ha
MMPOCKIIMOHHOM YEPTCIKE

TpeboBaHus, TpeabIBIsiEMbIC K
MIPOCKIIMOHHOMY YEPTEXKY.

22. [lomHOTa M300paKEHU.
IIpumepst HEIOJIHBIX
n300paKeHnH.

23. OcHoBHBIE
MO3ULIMOHHBIE 3aJ1a4u,

peliaemMple  Ha TPOCKIIHOHHOM
qyepTexe.

YeThIPEXYTOJIbHON MTUPaMUJIBI.

11. TlocTpoeHue TOuYEK MeEpeceyeHUs
JTAHHOU psIMOH c 00oKOBOI
MOBEPXHOCTHIO KOHYCA.

12. TlocTpoeHue TOUYEK IMEpeceUeHUs
JTAHHOU psIMOH c 00KOBOIt
MOBEPXHOCTHIO LIMIIMH/PA.

13. HaiiTi Touku nepeceueHus mpsiMoi ¢
TUIOCKOCTSIMH, COAEPKAIIUMH OOKOBBIC
rpaHu Ky0a

5.3. IlocTpoeHue cedyeHuit
MHOI'OIrpaHHUKOB

24. CeyeHuE MHOTOI'PaHHUKOB.
Meton BHYTPEHHETO
MIPOEKTHPOBaHUSI.

25. CeyeHue MHOTOIPaHHUKOB.
Meropn cnenos.

14. [Moctpouts ceyeHne  Ky0Oa
IUIOCKOCTBIO,  3aJaHHOH  cieloM H
TOYKOW Ha OOKOBOH IpaHU.

15. ITocTpouts ceyeHue
MPSIMOYTOJILHOTO napajiesenumnena
IUIOCKOCTBIO,  3aJlaHHOM  cieloM H
TOYKOW Ha OOKOBOH TpaHU.

16. ITocTpouts ceyeHue
MPSIMOYTOJIEHOTO napajuiesenumnesna

IIJIOCKOCTBIO, 3a,[[aHHOﬁ TpEMA TOYKaMHU
Ha ero OOKOBBIX I'paHsix.

5.4. Tloctpoenue ceueHUi
KPYIVIBIX TE€J

26. Cedenwe UMIUHApPA U

KOHyca. MeToa BHYTPEHHETO
MIPOEKTUPOBaHUSI.
27. CedeHue UMIUMHApPA U

KOHyca. MeToJ ciIe10B.

17. TlocTpouTh cedeHHE NHUIUHAPA
IUIOCKOCTBIO, 3aJlaHHOM  CJIEIOM H
TOYKOW Ha 00pa3yrole IIIHH/pa.

18. Iloctpoutrh cedyeHwe KOHyca
IJIOCKOCTBIO, 3a/IaHHOM TpeMsl TOUKAMMU
Ha ero 00pa3yrominX.

6. OcHOBaHUsI TEOMETPUH

6.1. IIpoGnema nsiToro
nocrynara. O0mue
BOTIPOCHI aKCHOMATHKH.
AOCOIIOTHAS TEOMETPUS.

28. AKcromMaTHdeckoe
IIOCTPOCHNE TEOMETPHH.
«Hauama» EBkanpa.

29. TpeboBanus,
NpeabsBIsIEMbIE K CHCTEME
aKCHOM. AOcontoTHas
FEOMETPUS.

30. DKBHUBAJIEHTHI IISITOTO
MOCTyJIaTa.

19. JlBe  mapajielbHblE  MpsIMBIC
nepeceueHbl  cekymend.  Mcnonb3yd
akcuomaTuky EBKiInpaa, NTOKaXHTE, 4TO
OMCCEKTPUCH HAKPECT JIekKAIIUX YIIIOB
MapauIeIbHBL.

20. Jlee mapaiienbHBIE — TMPSIMBIE
nepeceueHnl  cekyuied.  Mcmonbiys
akcrnomatuky EBKimnaa, MOKakWTe, 4TO
OMCCEeKTPUCH OJHOCTOPOHHHUX YTJIOB
MEPIEHUKYIISPHBEI.

21. JlBe mapajulenbHBIE — IPSMBIE
nepeceueHnl  cekyued.  Mcnonb3ys
akcuomaTuky EBKimnaa, NTOKakHTe, 4TO
OHCCEKTPUCH COOTBETCTBEHHBIX YIJIOB
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NnapauiCJIbHbL

6.2. CucrteMbl aKCHOM

31. CucreMa aKCHOM
I'mipbepra E3,
HETPOTHBOPEUUBOCTD.

32. CucreMa akcuoM Beiins
E3, HEMpOTHBOPEUNBOCTE.
Axcuoma napaieabHOCTH
JlobaueBckoro, CIeACTBUS U3
HEE.

33. CsoiicTBa

TPEYroJbHUKOB HA IIOCKOCTH
JlobGaueBcKoro.

34. CsoiicTBa
YETHIPEXyTOIBHUKOB Ha
miockocty JIobaueBCcKoOro.

22. B waTepmperamuu  IlyaHkape
raanMeTpun JIo6aueBcKoro mocTponuTh
paBHBIE OTPE3KH.
23. IToctpouTs
WHTEPIpeTalnu
ianumetpun JlobaueBckoro.

24. Ha mnockoctu JloGaueBckoro aax

Tparneuunto B
Ilyankape

tpeyronbiuk  ABC, r1me /A=36°,
ZB=80°, ZC=50°. Haiitu gedexr
TpeyronbHuka ABC.

25. Jlamel gBe TIpSAMBIE  CBOWIMH

ypaBHeHUsIMH: 3X-y+1=0 u x+3y-2=0.
Ucnonb3yst  MOHATHUS  aKCHOMATHUKU
Beiins, nokazaTh, 4TO IpsIMbIE B3aHMHO
TIEePIICHINKYIISIPHBI

Cocraurenb (1): Ilosnusakosa E.B., nonent xap. MOMM

(pamunus, unuyuanvt u dondcrnocms npenooasamens (ei))
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