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JInct BHeCeHHs1 M3MEHEeHHUH
B PIIJI 51.0.10.03 I'eomempus
Cgenenust 00 yTBep:K/1eHHU:
yTBepXkJieHa YUEHbIM COBETOM (aKyabTeTa UHPOPMATHKH, MATEMAaTHKN U SKOHOMUKH
(mporoxon Yyenoro cosera akynsrera Ne 8 ot 14.02.2020)

st OTTOIT 2020 rox va6opa va 2020 / 2021 yueOHBIH rof

o HanpasyeHuto noArotoBku 44.03.05 I1edazoeuueckoe obpazosanue (c 08yms npogunsimu
n0020mMosKuU)

HaIpaBJICHHOCTH (MpoduIb) moaAroToBKM “Martematuka u MHpopmaTuka”

Onobpena Ha 3acelaHUU METOIMYECKON KOMUCCHH (aKyIbTeTa HH()OPMATUKHU, MATEMATUKH U
SKOHOMHUKH

MPOTOKOJ METOANYECKO Komuccuu gakynprera Ne 6 ot 06.02.2020

OnobOpena Ha 3acenanuu obecrieynBaroniel kKagepbl MaTeMaTUKH, PU3UKU U MAaTEMAaTHIECKOTO
MOJICTTUPOBAHUS

Eleels
npotokoia Ne 6 ot 17.01.2020 r. _Pewemnukosa E.B. / /

(D. U.0. 3as8. kaghedpoti) (Moonucs)’

IlepeyTBep:kieHre HA Y4eOHBIN roja:
Ha 20 /20 Y4eOHBIH TOJ

yTBEepXKJieHa YUEHbIM COBETOM (aKyjbTeTa
(mpotokon Yyenoro coBera pakynprera Ne ot . 201 r.
Onobpena Ha3acemaHWy METOJAUYECKON KOMUCCHU (PaKyJIbTeTa
MPOTOKOJ METOANYECKOM Komuccuu pakynpreraNe ot . .20 T
Onobpena Ha3acemaHuu obecreunBaroeii kadeaps

npoTokon Ne ot . .20 T. /
(. U.0. 3a6. kaghedpoii) (Iloonucy)

Ha 20 /20 y4eOHBIN TOJT

YTBEpKICHA YUCHBIM COBETOM (paKkybTeTa

(mpotokon Yuenoro coBeta pakyiapreta No ot . 201 T.
Onobpena Ha3aceJaHMM METOIUYECKON KOMUCCUM (aKyIbTeTa
MPOTOKOJI METOANYECKON Komuccuu pakymprera Ne ot . .20 T
Onobpena Ha3acemanuu obecrieunBaroieii kadeappl

npotokoaNe ot . .20 r. /
(. U.0. 3a8. kagedpour) (Illoonucw)

Ha 20 /20 Y4eOHBIH TOJ

yTBEepXKJIeHa YUEHBIM COBETOM (haKyjbTeTa
(mpotokon Yuenoro coBera pakynprera Ne ot . 201 r.
Onobpena Ha3acernaHuy METOJAUYECKON KOMUCCHU (PaKyJIbTeTa
IPOTOKOJI MeToAn4ecKoil komuccuu akynpreraNe  or . .20 .
Onobpena Ha3zacemaHuu odecreunBaromiei kadeaps

npoToko Ne ot . .20 T. /
(. U.0. 3a6. kaghedpoii) (lloonucw)
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1. Heap AMCHUIINHBI

Ilenvio usyuenusa Oucyuniauuvl SBISETCS: (OPMUPOBAHHE T'€OMETPUUECKON
KyJAbTYypbl CTyJEHTa, MOATOTOBKa B 00JIaCTH airedpanyeckoro aHajmza
F€OMETPUYECKHX OOBEKTOB, OBJAJICHUE KIACCUYECKUM  MaTEeMaTUYECKUM
anmaparoM ISl JaJbHEHIIEro MCIOJIb30BAHUS B MPUIO0KEHUSIX, BOOP Y>KEHHE
KOHKp €THBIMH 3HAHUSIMHU, TaIOIIUMHU BO3MOKHOCTb Ip €M101aBaTh JAHHBIH P €AMET
B ILIKOJI€ U KBaJIU(UIIUP OBAaHHO BECTH (aKyJIbTaTUBHBIE Ky ChI 10 T€OMETP UH.

B pe3ynbTare ocBoeHMs JaHHOW NUCHUIUIMHBIL y 00yYatonerocs A0J>KHbI ObITh
copMHUpPOBaHbI KOMIIETEHIIMM OCHOBHOW MpodeccuoHanbHONH 00pa30BaTe/IbHOM
Ip orpaMMbl OaKajaaBpHara:

- OIIK-8 (crmocoOeH OCymEeCTBIATh EAArOTHYECKY IO JIeITeIbHOCTh HAa OCHOBE
CrelMaJIbHBIX HAYYHbIX 3HAHUN );

- OIIK-7 (ciocobeH B3aMMOJIEHCTBOBATh C YUYaCTHUKaMU OOpa30BaTeIbHbIX
OTHOLLUEHUH B PaMKax p eau3ay 00pa30BaTelbHbIX P OTPamMM );

1.1 ®opmupyembie KOMIIETEHIIUH

Tabnuua 1 - @opmupyemble JUCHUIUIMHOW KOMIIETEHITUH

HanMmenoBanue Buaa HaumenoBanue kateropun | Koa u Ha3BaHHE KOMIIETEHIIUH

KOMIIETCHIIU U (rpynmnsl) KOMIETEHIIUH

Oobmenpodeccuonanvuas | Hayunbie ocHoBbl | OIIK-8  cmocoGeH  OCyIIecTBIISTH
IeJarorndecKomn MEeJarorn4eckyto  JIeATeIbHOCTh
JIEATEIIHLHOCTH OCHOBE CIICIIMATbHBIX HAYUYHBIX 3HAHUU

OobmenpodeccunonansHas | BzaumopeiicTeue c| OIIK-7 crmoco0eH B3anMOIENCTBOBATH
y4aCTHUKaMHU C yY4YaCTHHUKAaMH  0OOpa30BaTEIbHBIX
o0pa3oBaTeIbHBIX OTHOIICHWH B paMKax peaTn3aluu
OTHOIICHUH 00pa30BaTEIbHBIX IPOTrPAMM

1.2 UHAUKATOPBI AOCTHKEHUS KOMIIETECHIIM I

Tabnuua 2 — MHaAUKaTOp bI JOCTHXKEHUS KOMITETEHIINA, (Op MUpYEMbIE

JUCHUIIIIMHOMN
KO,Z[ 1 Ha3BaHHUC I/IHI[I/IKaTOpLI JOCTHUIKCHU A ILI/ICL[I/IHJII/IHBI U IIPAKTUKHU,
KOMIETCHIIUN komnereHuu no OITOIT (dhopMUpYIOIIHE KOMITETCHITHIO
OIIOIT
OIIK-8 criocoOen | OIIK.8.1. Ilpumensier crneruansubie | 51.0.03.01 O61mas NCUX0J0Tus
OCYLLIECTBIIATD HAay4YHble  3HAHUA npe;[MeTHOIZI b1.0.04 Bo3pacTHasi aHATOMUS U
obnactu B nenarorndeckoit | ¢usnonorus
HEAArorntecKyro JeATeIIbHOCTH o npodunto | 51.0.06 CrnenpanbpHasi U KOPPEKIUOHHA ST
ACATEIPHOCTE  HA  OCHOBEC | onroroskm HeaTroruKa U MCUXO0JIOTHS
CIICIUaJIbHBIX Hay4HBbIX | OIIK.8.2. Bnageer wMeromamu | 51.0.10.01 JIunelinas anrebpa
3HAHUH Hay4HOTO HCCIIeA0BaHUSA B | b1.0.10.02 MaTemaTHyeckuit
IpeaMETHOH obsacTn aHaJIn3
51.0.10.04 Teopwus uncen
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KOI[ " Ha3BaHUEC I/IH,I[I/IKaTOpBI JOCTUIKCHU S ,HI/ICHI/IHJ'II/IHBI " IIPAKTHUKHU,
KOMIICTCHII MU KOMIICTCHIIUU I10 OIIOII (bOpMI/Ip}IIOH_[I/Ie KOMIICTCHII IO
OIIOIT
OIIK 8.3. Bnageer wmerozamu | b1.0.10.05 Anre0pa MHOTOUYJICHOB
aHau3a nexarorndeckoii curyammm | 51.0.10.06 DneMeHTapHas
n mpodeccnoHaTBpHONH pediekCHn | MaTeMaTHKa
Ha OCHOBE crenuaJibHbIX HayuHbx | 51.0.10.07 JuckperHas MmaTemMaTHKa
3HaHMH B MpeMeTHHIX obnactaxmo | 51.0.10.08 MaTemaTHyeckas JIOruka
PO (HITI0 TOATOTOBKA b1.0.10.09 Teopus BeposITHOCTEN 1
MaTeMaTHYeCKas CTATUCTHKA
b1.0.11.01 IIporpammuoe
obecreueHne
b1.0.11.02 IIporpamMmupoBaHue
b1.0.11.03 KomneroTepHsle ceTu u
HUHTEPHET-TEXHOJIOTUU
b1.0.11.04 Teoperuueckue 0OCHOBBI
nH(GOpPMATHKU
b1.0.11.05 CucTeMmsl ynpaBIeHUs
0a3aMH Ja HHBIX
b1.0.11.06 KommerotepHoe
MOJICITHPOBa HUE
b1.0.11.07 KomnsrorepHas rpaduka
b1.0.11.08 AJTOPUTMBI U
CTPYKTYPBHI 1a HHBIX
b1.0.11.09 OCHOBBI POOOTOTEXHUKH
Bb2.0.02(Y) YyeOHas mpaKTHKa.
O3HaKOMUTENbHA ST IPaKTHKA
B52.0.04(17) IIpousBoacTBeHHA ST
npakrtuka. [lenarormgeckast mpakTHKa
B2.0.05(1T) IIpousBoacTBeHHA st
npakrtuka. [IpoekTHO-TeXHOJTOTHYeCKa s
MpaKTUKA
B3.01(") IloaroroBka k cnaue u
caada rocyaapcTBEHHOTO YK3a MEHa
Bb3.02(0) Brimonunenne u 3ammra
BBIITy CKHOH KBaIH(rUKaIHOHHOH pabOThHI
DTJ/1.02 BungeomonTax
OIIK-7 criocober | OIK.7.3. Mpeanaraer cnocoObl B51.0.02 Ilemaroruka
B3aMMOJIECTBOBATD C | TpeooneHnst KOMMYHHKA THBHBIX g } 88?%3 ComuuaJipHasi nearoruka
. 0. OpMaTHBHO-TIPaBOBOE
Yy4JacTHHKaMH 0aphepoB B3a MO ACHC B obecreucHne 06pa30Ba HAS
00pa30BaTeIbHBIX y‘laCTHI/IKOjS 00pa30BaTEIBHBIX 51.0.10.03 TeomeTpus
OTHOIICHHH B  pamkax | OTHOMICHHH. B51.0.11.03 KomnbioTepHble ceTh 1
peaJ'II/I?)aHI/H/I HUHTEPHET-TEXHOJOTUN
06paBOBaTeJILHLIX b1.0.12 Metoauka o0y4eHHs 1
BOCHUTaHUsA 10 npoduiio "MartemaTuka"
porpaMm b1.0.13 Meroauka o0y4eHHs 1
BOCIIUTAHHUA MO Tpo uitro
"UudopmaTtuka"
Bb2.0.02(Y) O3HaKOMHUTEIbHAS
b2.0.04(IT) Ilenarornueckast
B3.01(I') T'ocynapcrBeHHbIH
3K3aMeH (MEKIUCUUTUTUHA PHBIH)
B3.02(1) BrinmyckHas
KBaTU(HKATUOHHA 1 paboTa

1.3 3nanus, ymenusi, HaBbIk# (3YB) no nucuunimnne

Tabnuua 3 — 3HaHus, yMEHUSs, HABBIKH, JOP MUPYEMBbIE TUCUUTIIMHO N
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Konx 1 Ha3sBanue

NHaukatopel JOCTUKEHUS

3HaHus, yMeHUs, HaBbIkU (3YB),

NEITEILHOCT, Ha OCHOBE
CIICIIUAJIBHBIX Hay‘-IHLIX
3HAaHUU

[e1arOTHYECKOM ICATEIIBHOCTH
0 PO QUITIO TIOATOTOBKU

OIIK.8.2. Bnageer MmeTogaMu

HAYYHOTO HCCIIeI0BA HIS B
mpeaMeTHOH 061acTh

KOMIIETEHIIU U KOMIIETEHIIUH, (dhopMupyemble TUCHUTLINHON
3aKPCIIJICHHBIC 34
JIMCIUTIIMHON
OIIK-8 cnocooOen | OIK.8.1. IpumensieT 3HATH:
OCYIIECTBIISATh CIELHaJIbHbIC Ha Y YHbIC 3Ha HUS - HaY4YHOE COJIePrKa HIE M COBPEMEHHOE
earorn4ecKyro npeAMeTHOH 001acTu B COCTOSIHME TIpeMeTHOM obnactu “I'eomeTpus”,

JIeXxaliee B OCHOBE MIPETo/1aBaeMoTo yaeOHOTO
npeamera “MaTemaTtuka”

- METOJbl IPOBEJIEHUS HayYHOTO UCCIIE10Ba HUS
B mpeaMeTHOH o6nactu “T'eomeTpus’;

YMeTs:

- WICTIOJTh30BATh HA yYHBIE 3HA HUS MPEIMETHO M
o6nactu “I'eomeTpus” B ne1aroru4eckon
JeATeIbHOCTH IO TPO(UITIO TOATOTOBKH;

- IPUMEHSTH HaYYHBIC 3HAHUS MPEIMETHO I
obnacru “T'eomeTpus’” npu pa3padboTKe
00pa30BaTENBHBIX IPOTPAMM, paboYux
MIpOTpaMM y4eOHBIX PEIMETOB, KypCOB
BHEYPOUYHOH IEITETbHOCTH;

Bnaners:

- METOJIa MM Hay9HOTO HCCIICIOBaHUA B 00JIaCTH
TeOMETPHH;

- crroco0aMu morydeHus HHpopManuu o
COBPEMEHHOM COCTOSIHUH HayTHBIX
HCCIIeJOBa HUI B PEIMETHO 001acTu

“T'eomerpust”
OIIK-7 crocoben | OIK.7.3. Mpemnaraer cnocoOs! 3Haer:
B3aMMOEHCTBOBATH ¢ | mpeononenns koMMyHHKa THBHBIX
YYaCTHUKAMH 6apbepOB B3a UMO{eHCTBUS - 0COOCHHOCTH MTOCTPOCHHUS apl"}:MeHTaHI/II/I,
00pa3oBaTENbHBIX y4aCTHUKOB 00pa30BaTEIbHBIX HMPpUIHMHHO-CICACTBEHHBIX CBFIV3€PI, §
OTHOIIIEHUH B pamKax OTHOIIIEHUH. ﬁigi;iiii??:qia CCY’KJICHUU B yCTHOU U
peam3anuu
00pa3oBaTeIbHBIX Vneer:
porpamMm

- I0Ka3bIBaTh CBOE PEILLIECHUE, apPITyMEHTUPOBATh
CBOIO MO3HIIUIO HA OCHOBE METOJIOB HAyYHOTO

o3HaHUA (MHAYKUUY, 1e1yKI1H, aHAJIOTHH) B
YCTHOU ¥ MUCbMEHHOU peyu;

Bnaneer:

- IpHeMaMU IIOUCKa J10Ka3aTEIbCTBA,
apryMeHTa Uy PELICHUs 33 1a Y1

2 OO0BéM M TPYAOEMKOCTb TUCHMUILJIMHBI 10 BUAAM Y4eOHbIX 3AHATHI.
@®opMBbI IPOMEKYTOYHOH aTTECTAIMH.




Tabnuia 4 — O0beM U TP yI0EMKOCTb TUCIUILTUHBI 10 BUJIaM Y4E€OHBIX 3aHATHIA

OOmast Tpy10eMKOCTb U BU/JIbI yueOHOM paboThI 10

O6BEM vacoB o hopmam

JTUCHHIIINHE, TPOBOIUMBIE B pa3HbBIX (hopmax 0byucHus

0d0 300
1 O0mast TpyJI0E€MKOCTh THCITUIIIHHEI 360 360
2 KonTakTHas paboTa o0ydaromuxcs ¢ npernoaasareieM (1o 106 32
BHJIaM y4eOHBIX 3aHSATHH ) (BCET0)
AynutopHas pabota (Bcero): 106 32
B TOM YHCJIC:
JIEKITUU 42 14
NPaKTUUECKHE 3aHSITUSI, CCMUHAPHI 64 18
NPAKTHKYMBI
71a00paTOpHBIE PAOOTHI
B MHTEPAKTHBHOH (hopme 24 10
B 2JIEKTPOHHOU hopMme
BreaymuropHas paborta (Bcero):
B TOM YHCJIe, UHAUBHUyaTbHas padoTa 00yJaronuxcs ¢
MpernoiaBareiem
MOJI'OTOBKA KYPCOBOI pabOTHI /KOHTaKTHasI paboTa
TPYINOBasi, UHAUBHUyaTbHas KOHCYJIbTAIUS U UHBIE BUJIBI 72
y4eOHOM AEATEIBHOCTH, MPEAYCMATPUBAIOIIHE TPYTITIOBYIO
WJTA WHIUBU Y AJTHYIO paboTy 00Yy4aromurXcs C
npenoaaBareaeM
TBOpYecKas padbora (dcce)
3 CamocrosTenbHas paboTa oOyJaromuxcs (BCero) 182 328

4 TIpomexxyTouHas arTecTaus o0y4yaronierocs

O®dO:2 cemecTp — dK3aMeH
(36 4.); 3 cemecTp — PK3aMeEH

(36 1.)
3DO0:

1 kypc (3UMHSIS ceccus) —
sKk3aMmeH (9 gacoB); 1 kypc
(JleTHsis ceccusi) — ak3ameH (9

4acoB)

3. Y4eOHO-TeMaTH4YeCKMH IJIAH M CO/IePKaHM e TUCIUIIINHBI.

3.1 YueOHO-TeMATHYECKUH IIJIAH

Tabnuua 5 - YueOHO-TeMaTHUeCKUii TU1aH 0UHOM POp MbI 00y UeHHUSI




O6mas | TpyaoeMKOCTh 3aHsTHIA (Yac.) dopma
TpyHoéM | ODO 300 TEKYILETO
E KOCTbh AyauTOpH. Aynutop KOHTPOJIS A
; Pa3gensl u TEeMBbl QUCHHTIIIMHBI (6cezo 3AHSITHS H. TPOMEKYTO
H |10 3aHATHIM uac.) cpc |Lzamsatus CPC YHOU
X JeKI. | mpa JeK | mpa aTTeCcTalnnn
i KT. | kT ycreBaeMoc
S ™
CemecTp 2
1. Dnemenmul 6exkmopnoi 34
anzeopol
1 OCHOBHBIE ITOHATHSI 15 2 4 9 2 NnnuBuny
BEKTOPHOI anreOpsl. aJlbHbIE
CxansipHO€ MPOU3BEICHUE 3aJlaHus
BEKTOPOB
2 BekTopHoe npousBeneHue 15 2 4 9 NnnuBuny
BEKTOPOB U €r0 MPUIIOKECHUSL. AJIbHBIC
CwMmenranHoOe MPOU3BEICHUE 3a7laHus
BEKTOPOB U €r0 NPUII0KECHUSI.
2. Ananumuueckasn 78
2e0Mempus Ha NJ10CKOCMU
3 CucreMbl KOOpMHAT Ha 15 2 4 9 2 2 KonTponsn
riockoctu. [Ipocreitme ast pabota
3a1a4¥ B KOOpJIMHATaX No 1
4 IIpssMas Ha MIOCKOCTH. 15 2 4 9 KonTponsn
ast pabora
Ne 1
5 Kpussie BTOporo nopsaka: 15 2 4 9 2 Kontponsa
OKPY>KHOCTb, AJUIUATIC as pabota
No 1
6 Kpussie BTOporo nopsiaka: 15 2 4 9 Kontponsa
runep0Ooa, mapadoa. ast pabora
[IpuBenenue obmiero Ne 1
ypaBHEHUS KPUBOI BTOPOT'O
MOpsi/IKa K KAHOHUYECKOMY
BHTY
3. Ananumuueckasn 79
2e0Mempus 6 NPOCMPAHCHLEE
7 [Tmockocth. CriocoObl 15 2 4 9 2 2 Kontponsa
3aJlaHusl U YPaBHEHUS as pabota
IIJIOCKOCTH. Ne2
8 IIpssMas B mpocTpaHCTBE 13 2 2 9 KonTtponsn
ast pabota
Ne2
9 [ToBepxHOCTH BTOPOTO 13 2 2 9 2 KonTpoasn
nopsaKa ast pabota
Ne2
10 | Merox koopauHAaT Ha 13 4 9 Nnausuny
TJIOCKOCTH U B IPOCTPAHCTBE AIbHBIC
3aJlaHUsl
ITpomexxyTounas arrecrauus - | 36 DK3aMeH -
36




O6mas | TpyaoeMKOCTh 3aHsTHIA (Yac.) dopma
TpyHoéM | ODO 300 TEKYILETO
E KOCTbh AyauTOpH. Aynutop KOHTPOJIS A
; Pa3gensl u TEeMBbl QUCHHTIIIMHBI (ece)zo 3AHSITHS H. TPOMEKYTO
E |10 3aHATUAM uac. 3AHSITHS YHOU
% JeKI. | mpa CPC JeK | mpa CcPC aTTeCcTalnnn
i KT. | kT ycreBaeMoc
S ™
CemecTp 2
HNTOI'O no 2 cemectpy 180 18 36 | 90
CeMmecTp 3
4. Ilpeoopazosanus 50
njaockocmu
11 | JIBUXkeHHE MIOCKOCTH. 11 2 2 7 2 KonTtponsa
YacTHbie BUABI JIBUKEHU M as pabota
Ne 3
12 | Ilomo6ue u romoTeTHS 11 2 2 7 KonTtponsa
ast pabora
Ne 3
13 | Abdunnasie npeodpazoBanus | 11 2 2 7 2 2 KonTpoasa
TJIOCKOCTHU ast pabota
Ne 3
14 | MHBepcHs NI0CKOCTH 11 2 2 7 KonTpoasn
as pabota
Ne 3
15 | KoHcTpyKkTHBHBIE 3agaun | 14 2 4 8 2 KoHnTtponen
IJIAHUMETPUH. Metonp! as pabota
peleHnsT  KOHCTPYKTHBHBIX No 3
3aja4 IUIAaHUMETPUU
5. Teopusa uzooparxrcenui 50
16 | LenTtpansHoE ulll 2 2 7 2 2 Kontponsa
napaiebHOe ast pabora
MIPOEKTUPOBAHUE Ne 4
17 | IIpoeKurnOHHBII yeprex. | 11 2 2 7 Kontponsa
OcHoBHbBIE MO3ULIMOHHBIE as pabota
3ala4d  Ha IPOEKIHOHHOM Ne 4
yeprexe
18 | IlocTtpoenue ceuenuit | 11 2 2 7 2 2 KonTtponsa
MHOT'OTPaHHUKOB ast pabora
No 4
19 | Iloctpoenue ceyeHuit | 9 2 7 Kontponsa
KPYTJIBIX TET ast pabora
Ne 4
20 | Merpuueckue 3agaum | 11 2 2 7 Kontponsn
reOMETpUHU ast pabora
Ne 4
6. Ocnoeanus zeomempuu 55
21 | IIpoGnema nsaToro nmocrynata. | 11 2 2 7 2 YcTHbII
OO61ue Bompockl oIpoc




O6mas | TpyaoeMKOCTh 3aHsTHIA (Yac.) dopma
TpyHoéM | ODO 300 TEKYILETO
E KOCTbh AyauTOpH. Aynurop KOHTPOJIS A
= |Pa3genbl u TEMBl QUCHUIIIMHBI (6cezo 3AHSITHS H. MIPOMEKYTO
% I10 3aHATUAM uac.) cpc |Lzamsatus CPC YHOU
X JeK. | mpa JeK | mpa arrecTannu
= KT. | kT yCIeBaeMoc
S ™
CemecTp 2
aKCHOMATHKH. AOCOJIFOTHAS
reoOMEeTpHsL.
22 | Cucrembl akCMOM 11 2 2 7 YcrHbIit
onpoc
23 | Mogens Ilyankape 11 2 2 7 Nnaausuay
anuMeTpuu JIobaueBcKoro aNbHBIC
3aJIaHU sl
[IpomexyTtounas arrecranusa | 36 DK3aMeH -
36
HNTOI'O 1o 3 cemecTpy 180 24 28 192

3.2. ConepxxaHue 3aHATHIA 110 BUIaM Y4eOHO padoThI

Ta6muma 6 — Coaep kaHue TUCIUTLTHHBI

Ne HaumeHnoBanue paszacia,
/Il | TeMBI JAUCHUTIJINHBI

Coneprxanue 3aHsITHS

Cemectp 2

Cooepircanue 1eKyuOHHO20 Kypca

1 Anemenmul 6eKmMoOpHOIU anzedpul

1.1 | OcHOBHBIE TOHATHS
BEKTOPHOM anreOphl.
CxkansipHO€E pou3BeIeHUE
BEKTOPOB

OcHOBHbIE TMOHSATHUS BEKTOpHOM anreOpbl.  CroxkeHue
BEKTOPOB: IPAaBUIIO TPEyTroJbHHKA, IIPaBUIIO
rapajuieJiorpaMma, IpaBUII0O MHOIOYI'OJIbHUKA; BBIYATAHUE
BEKTOPOB; yMHOXXEHHE BeKkTopa Ha uucio. CBoiicTBa
JUHEHHBIX  omepauuit  Hax  BekTopamu.  CkaispHoe
IIPOM3BE/IEHUE BEKTOPOB, €ro cBOiicTBa. OCHOBHBIE TEOPEMBI O
CKaJISIPHOM  TIPOM3BENCHHHM  BEKTOpoB.  [lpuioxenus
CKJIIPHOT'O ITPOU3BEICHHU S BEKTOPOB

1.2 | BekTopHOE IpOU3BENECHUE
BEKTOPOB U €r0
npuiioxkeHus. CMemanHoe
IIPOU3BECHUE BEKTOPOB U
€ro IPUII0KEHU L.

ITonsATHE ymopsiioueHHON TpOMKH BeKTOpoB. OmnpeneneHue
BEKTOPHOTO MPOU3BEAECHUS BeKTOpoB. CBOICTBAa BEKTOPHOIO
MPOU3BEACHUS BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM
IIpOU3BEACHUN. ['eomeTprueckue INPUIIOKEHUSI BEKTOPHOIO
npousBeleHUss  BeKkTopoB. CMelmlaHHOe  IIPOM3BEJCHUE
BEKTOPOB M €ro CBOWCTBa. l'eoMeTpuyeckue NPHIIOKEHUA
CMEIIAHHOT O IIPOU3BEICHHUS BEKTOPOB.

2 AHnanumuyeckas zeomempus Ha RIOCKOCHU
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HammMenoBanmue pasacia,
TCMbI TUCHHUIIJIIMHBI

Coneprxanue 3aHsITHS

2.1

Cucrembl KOOpAMHAT Ha
rtockoctH. [Ipocreimme
3a/1a4d B KOOpJIMHATAX

CucreMbl KOOpUHAT Ha TUIOCKOCTU: adrHHAs, TeKapTOBas,
nonspHast. [IpocTeifmme 3aqauu B KOOpAMHATAX: PACCTOSHUE
MEXAY TOUYKaMU, OCJICHHUEC OTPC3Ka B 3aJJTaHHOM OTHOIICHHW

2.2

HpHMaﬂ Ha IJIOCKOCTH.

Paznuunble cnocoObl 3agaHusl NOPAMOW M pa3IUYHbIE
yYpaBHEHUS NPAMON: ypaBHEHUE IIPSAMOM, 3aJaHHOM TOYKOU U
BEKTOPOM HOpMallM, KaHOHWYECKOE YpaBHEHUE MPIMOMU,
IapaMeTpU4eCKOe YpaBHEHME MPSAMOW, YpaBHEHHE NPSIMOM,
3aJJaHHOU JBYMs TOYKaMH, YPaBHEHUs INPSIMON C YIJIOBBIM
Ko3((ULIHEHTOM, ypaBHEHUE NpsMOM B OTpe3Kax, ooiiee
ypaBHEeHUE NpsAMoi. B3auMHoe pacronoxeHue npsmbix. Yo
MEXAY ABYMs NPSIMBIMH. PacCTOSIHME OT TOYKHU 10 IPSIMOU.

23

Kpussie BToporo nopsiika:
OKPY>KHOCTb, DJIJIUIIC

OmnpeneneHue OKPYKHOCTH, KaHOHHUYECKOE M oOmiee
ypaBHEHM S OKPYKHOCTH. B3anumHoOe pacronoxenne npsMon u
oKkpyxHocTH.  OmpeneneHHe  3IJUIMICA,  KAHOHUYECKOE
ypaBHeHue siunnca. CBoilcTBa 3JuiMIca, €ro MOCTPOECHUE.
DOKCIEHTPUCUTET U AUPEKTPHUCHI DILTUIICA.

24

Kpussie BToporo nopsaka:
runepOoa, mapadoma.
[IpuBenenue oo1IEro
ypaBHEHHSI KPUBOI
BTOPOT'O MOPSIJIKA K
KaHOHWYECKOMY BUY

Omnpenenenue  runepOoibl, KaHOHMYECKOE  YypaBHEHHE
runepOosbl, ee CBOWCTBA. ACHMITOTHI, SKCIEHTPUCHUTET H
JTUPEKTPUCHl TUIEPOObl. PaBHOCTOPOHHSISI THIIEpOOa Kak
rpa¢puk oOpaTHOH mponopHuOoHATBHOCTH. CoINpsHKEeHHbIE
runep6onsl.  OmpeneneHue  mapaOoibl,  KaHOHHYECKOS
ypaBHEHUE IMapadoJIbl, ee CBOMCcTBA. Pacmonokenne mapadbosis
OTHOCHUTEIBHO cHcTeMbl KoopauHat. [lapabGona kak rpaduk
KBaJpaTUYHON 3aBUCUMOCTH. JIMPEKTOpPHAIBHOE CBOWCTBO
KpUBBIX BTOporo nopsaka. [IpuBenenue oomiero ypaBHEHUs
KPUBOI BTOPOT0 NOPs/IKa K KAHOHUYECKOMY BUTY.

Ananumuueckasn ceomempus 6 npocmpancmee

3.1

ITinockocts. CriocoObI
3aJaHus U YpPaBHEHUS
[LJIOCKOCTH.

[lnockocTh, 3agaHHas TOYKOW W BEKTOPOM HOPMaIU M €€
ypaBHeHue. IlimockocTh, 3amaHHas TOYKOM UM AByMs
HaNpaBJBSIIOIIMMHA BEKTOpaMH M €€ ypaBHeHHE. [1II0CKOCTb,
3aJjaHHasi TPeMs TOYKaMU U ee ypaBHeHue. O01iee ypaBHEHHE
IUIOCKOCTH. YpPaBHEHHE IJIOCKOCTH B OTpe3kax. B3ammuoe
pacIoIOKEHHE IBYX U TPEX MIOCKOCTEMN

3.2

[IpssMast B mpoCTpaHCTBE

Kanonnueckoe ypaBHeHue npsmoi. IIpsamas kak nuHusS
nepecedyeHus AByX Iockoctel. [lapamerpuueckue ypaBHeHus
psAMOM. YpaBHEHHE IPsAMOM, 3aJaHHOM JBYMs TOYKaMH.
B3anMHOE pacmosioKEHHE ABYX HpPSMBIX B IIPOCTPAHCTBE.
MeTtpudeckue 3a1a4u Ha IPSAMYIO U Ha INIOCKOCTh. PaccrosiHue
OT TOYKM 10  IUIOCKOCTH.  PaccrosHume — Mexny
CKPCILMBAIOIIMMHCS MPAMBIMH. YTOJI MEXAYy HIpsAMOUA H
IJIOCKOCTBI0. YTOJI MEXAY ABYMS IIPSIMBIMH.

3.3

[ToBepxHOCTH BTOPOTO
HOpsIKa

[ToBepxHOCTH  BTOpPOro  MOpSAKA:  LUJIMHJIPUYECKHE,
KOHMYECKHE  IOBEPXHOCTU. BuIpl  IUIMHIPUYECKUX
MIOBEPXHOCTEN  BTOPOro  MOpsiiKa, MX  KaHOHUYECKUE
ypaBHeHus. KoHyc BTOporo mnopsaka, €ro KaHOHHMYECKOE
ypaBHeHue.  Cdepa, KaHOHHMYECKOE ypaBHEHHE c(ephl.
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HammMenoBanmue pasacia,

/T | TEMbI TUCIUTLIAHBI Conepxanne saTus
DJUIMIICOUZ, €ro KaHOHMYeckoe ypaBHeHue. CBolicTBa
samnunicousia. OMHOMONOCTHBIN TUIIEPOOTION, €r0 CBOMCTBA,
KaHOHUYECKOe ypaBHEHUE. [IByMOIOCTHBIN rUIIepOoIOn I, ero
CBOMCTBA, KAHOHMYECKOE ypaBHEHHUE. DJTUNTHUYECKUIA
napa®olionj, €ero CBOWCTBA, KaHOHUYECKOE YypaBHEHMUE.
['mnepOonuyeckuii mapaboIon I, ero CBOMCTBa, KAHOHUIECKOE
ypaBHeHue. 3ydyenne (opMbl MOBEPXHOCTH BTOPOTO MOPSIKA
METOJIOM CEYEHHI

Cemectp 3

4 Ilpeobpazoeanusa nnockocmu

4.1 | JIBM>keHHE TIIIOCKOCTH. JIBMKeHHE TIJIOCKOCTH M €ro cBoicTBa. YacTHble BUBI
YacTtHbIe BUJBI ABUKEHUN | JBMKEHHWN: TapajUIebHBIA TEPEHOC, TMOBOPOT, OcCeBas

CUMMETpHs,  LEHTpajdbHas  CUMMETPHUS,  CKOJb3AIIas
CUMMETPH S, TOKJIECTBEHHOE TpeoOpa3oBaHuUeE.

4.2 | IlogoOue 1 roMOTETHS [IpeobpazoBanue momobusi. CroiicTBa mogobus. ['omorerus
KaK 4YacTHBIA ciydail momodbus. CBoiicTBa TOMOTETHH.
VYpaBuenue romoteTuu. [logo01e kKak KOMIO3UIIHS TOMOTETUH
U JIBYOKEHUS. YpaBHEHUE MOA00HSI.

4.3 | Apdunusie Addunasie npeoOpa3oBaHMs IUIOCKOCTH. llepcnekTHBHO-
npeoOpazoBaHUs appunHOe mpeoOpazoBanme. Kocas cummerpus. Cxatue u
MJIOCKOCTH pacTspkeHue. YpaBHeHue ap@PUHHOTO Mpeodpa3oBaHUS.

CaoiicTBa adhPUHHBIX TPEOOPa30BaHUMN.

4.4 | uBepcus MIOCKOCTU WNuBepcus miockocTu, ee CBOKMCTBA, ypaBHeHuUe. [locTpoenue
MHBEPCHBIX TOUEK. MHBEpCHUs OKPY)KHOCTH U psiMoil. OOpas3bl
reOMETPUYECKUX (PUTYD MPU UHBEPCHU.

4.5 | KonctpyktuBHbie 3aaauu | KoHCTpyKTHBHBIE 3a1aui TIaHUMETpUU. OCHOBHBIE aKCHOMBI
NJaHUMETpUM.  MeTonbl | KOHCTPYKTUBHON reomeTpun. (Cxema pelieHus 3ajad Ha
pereHus noctpoenne. OcHoBHBIE TeomeTpruueckue Mecta Touek (I'MT).
KOHCTPYKTHBHBIX  3a7ad | MeToAbl pelieHus KOHCTPYKTHUBHBIX 3aJad IIaHUMETPUHL.
IJIAHUMETPUU Meton I'MT, meron cripsamienus. Pemenne KOHCTPYKTUBHBIX

3a7lad4 METO/I0M I'€OMETPUUECKUX TPeoOpa3oBaHm it

5 Teopus uzoopasicenuii

5.1 | LenTpanbHoe u | Onpenenenue LEHTPAIBHOTO u MapajyIEIbHOr O
napajuiebHOe MPOEKTUPOBAHUS Ha IUIOCKOCTh. CBOMCTBAa mMapauieaIbHOTO
MPOEKTUPOBAHUE MPOEKTUPOBAHUSL. OpTroronaneHoe MPOEKTUPOBAHUE.

N3o0paxeHne TIIOCKUX € TMPOCTPAHCTBEHHBIX (UTYp B
napayjieNbHOM MPOEKIUH.

5.2 | IIpoekuuonnslii uyeprex. | [lonarue MIPOEKIIMOHHOIO yepTexa. TpeboBanus,
OCHOBHBIE TO3UIIMOHHBIC | IPEABSBISEMbIE K MPOEKIIMOHHOMY udeprexy. llomHbie u

3aJa4l Ha MPOEKIIMOHHOM
4epTexe

HETOJNHbIe N300pakeHHs. B3amMHOe pacrosokeHue Tpex
TOYEK, JBYX MPSIMBIX, TOYKH U MPSAMOI, TOUKH U IIOCKOCTH,
MPSIMOM M TUIOCKOCTH Ha MPOESKIITMOHHOM YEePTEXKeE.
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HammMenoBanmue pasacia,
TCMbI TUCHHUIIJIIMHBI

Coneprxanue 3aHsITHS

Or[pez[eneHI/Ie MMO3MIOMUOHHBIX 3aJa4, MCTOAbI HMX PCHICHUS.
OcHOBHBIC MMO3UIITMOHHBIC 3aJa4u, peuiacMbIC Ha

MPOCKIMOHHOM YEPTCIKE

53

IToctpoenue CEYEHUM
MHOTOT'PAaHHUKOB

CeueHuss  MHOTOTPaHHMKOB. AKCHOMBI UM  TEOPEMBI
CTEpEOMETPUH B IIOCTPOCHUU CEYECHHM MHOIOIPaHHUKOB.
[TapamienbHOCT MpPsAMBIX W INIOCKOCTEH B IIOCTPOEHUH
CEYEHUH MHOIOrpaHHUMKOB. Meron  “‘ciema  cekyleu
nockoctu”. Meroz “BHYTPEHHEro NPOEKTUPOBAHUS

54

[Toctpoenue CEeYEHUM
KPYTJIBIX TEI

Ceuenust kpyrielx Tes. KpuBble BTOpOro mnopsiika Kak
KOHHUYECKHE ceueHUs. Meron ‘“‘ciena cexyled MIOCKOCTH B
MOCTPOEHUU CEUYCHUW [WIUHJApa U KOHyca. Merton
“BHYTPEHHEr0 IPOEKTHUPOBAHMS B IIOCTPOEHUH CEUECHUU

OUJIMHAPA U KOHYCA.

5.5

Mertpuueckue 3a71a4n
reoMeTpUm

MeTtpudeckue 3a/1a4u, pemaeMbie Ha TPOSKIIMOHHOM YepPTEKeE.
Metpuueckue 3amaud TJIaHUMETpUH. MeTpuueckue 3afadu
crepeomerpuu. l[locTpoeHue mnepneHIUKyJspa U3 TOUYKH K
npssMOM W TUJIOCKOCTH B mpocTtpaHcTtBe.  OOmmi
MEePHEHAUKYISIP CKPEUIMBAIOUIMXCS MPAMbIX. Bpluncienue
9JICMCHTOB MHOT'OIrpPaHHHUKOB M KPYTJIbIX TCJI Ha IIOJHBIX
YepTexax.

Ocnoesanus ceomempuu

6.1

[Ipobnema nisiTroro
noctynara. O6mme
BOIIPOCHI aKCHOMATHKH.
AOGCONIOTHAS T€OMETPHSL.

Hcropruecknii 0630p 000CHOBaHUM TeOMETpUH. 3apOXkKIeHNE
nenyktuBHoro meronaa. “Hauwama” EBxmmpa. [lpobrema V
MOCTyJIaTa. DKBUBAJICHTHI IIATOTO IocTyata. OO1Ime BOmpockl
akcuomatuku. TpeOoBaHUsS, TPEABABISIEMbIE K CHCTEME
akcuoM. AoOcomoTHas TeoMeTpus. Hekoropble Teopembl
abCONIIOTHON T€OMETPHUH.

6.2

CucreMbl aKCUOM

Cucrema axkcuom I'miasbepra, €€ HEIPOTUBOPEUHUBOCT.
Cucrema akcuom Beiins, ee HEMPOTHBOPEUUBOCTD. 3a7auu Ha
JI0Ka3aTeNIbCTBO B akcuoMatuke [uminOepra. 3amaum Ha
JIOKa3aTeNbCTBO B akcuomMatuke  Beitns.  Akcuoma
napaiensHoct  JloObaueBCKOro, CIEACTBUS W3 HEe.
OmnpeneneHue mapajiebHbIX M PACXOISAIMIMXCS MPSAMBIX Ha
mockocty JIo0a4eBCKOT0, X OCHOBHBIC CBOHCTBA.

6.3

Mogens ITyankape
MJIAHUMETPUHN
JloGauesckoro

WNutepnperanus reomerpun JlobaueBckoro: moaens [lyankape
nnanuMeTpun  JlobaueBckoro. IIpoBepka BBITTOJHHMOCTH

akcuoM JlobaueBckoro Ha MOICIN HyaHKape.

Cooeporcanue npakmuueckux 3aHAmuil

Cemectp 2
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HammMenoBanmue pasacia,

Coneprxanue 3aHsITHS

/T | TEMbI TUCIUTLIAHBI

1 dnemenmul 6eKMOPHOIL anzedpvl

1.1 | OcHOBHBIE NOHATHUS OcHOBHBIE TOHSTUS BEKTOpHOW anreOpel.  CroxkeHue
BEKTOPHOH anreOphl. BEKTOPOB: MIPaBUIIO TpEeyroJjibHUKa, MIpaBUIIO

napajieIorpaMMa, IpaBHJIO MHOIOYTOJIbHUKA; BBIYMTAHUE
BEKTOPOB; yMHOXXEHHE BeKkTopa Ha uwucio. CBoiicTBa
JIMHEHWHBIX ONlepaluii HaJl BEKTOPaAMH.

1.2 | Ckamsspuoe npousBenenue | CkajlsipHOE MPOU3BEIECHHE BEKTOPOB, €ro CBOKMCTBA. OCHOBHbBIE

BEKTOPOB TEOPEMBI O CKAJIIPHOM MTPOU3BEACHUU BEKTOPOB. [Ipuioxenus
CKaJISIPHOTO IPOU3BE/ICHU I BEKTOPOB

1.3 | BextopHoe npousseaenue | [lonstue ynopsaodeHHo TpoWku BeKTOpoB. OmpeseneHue
BEKTOPOB U €T0 BEKTOPHOTO MPOU3BEAECHUS BEKTOPOB. CBOICTBA BEKTOPHOIO
MPUITOKECHUSL. MpOU3BEACHUSI BEKTOPOB. OCHOBHBIE TEOPEMBI O BEKTOPHOM

npousBeneHuu. ['eomeTpruueckre MPUIIOKEHUS BEKTOPHOIO
IIPOU3BEEHUS BEKTOPOB.

1.4 | CmewmanHoe CwmemaHHOe TpPOU3BEIEHUE BEKTOPOB M €ro CBOWCTBA.
IPOU3BEJCHNE BEKTOPOB U | ['eoMeTprueckre NPUIIOKEHUS! CMEIIAHHOIO IPOU3BEICHUS
€ro MPUJIOKEHHUSL. BEKTOPOB.

2 AHnanumuueckas zeomempus Ha RIOCKOCMU

2.1 | Cucrembl KOOpAUHAT HA CucTeMbl KOOpAWHAT Ha IIOCKOCTH: addUHHAs, IeKapTOBasi,
MIJIOCKOCTH. MOJIsIpHAsL.

2.2 | Ilpocreiimme 3a1a4u B IIpocrenmme 3amayn B KOOPAMHATAX: PACCTOSHUE MEXKIY
KOOpJMHAaTax TOYKaMH, JIEJICHHE OTPE3Ka B 3aJaHHOM OTHOILIEHUHU

2.3 | Ilpsimas Ha MJIIOCKOCTH. Pasnuunbpie cmocoObl 3amaHus TPSAMOM M pasiHYHbIC

YpaBHEHMUS MIPSAMOW: YpaBHEHUE NMPSAMOM, 3aJaHHON TOYKOW U
BEKTOPOM HOpMalM, KaHOHHUYECKOE YpaBHEHHE NPsAMOI,
MapaMeTpUYeCcKOe ypaBHEHUE NPSAMOM, ypaBHEHUE MPIMOM,
3aJJaHHOW JBYMS TOYKaMH, YPaBHEHHUS MPSIMOW C YIJIOBBIM
kod(pduimenTom, ypaBHEHHE NPSIMOUW B OTpe3Kax, oOIiee
ypaBHEHUE NIPAMOM.

2.4 | Ilpsimast Ha IJIOCKOCTH. B3auMmHOE pacnosioKeHue IMpsMBIX. YTOI MEXIy JIBYMs

npsiMbiMu. PaccrosiHue oT TOukuM 10 mpsMmoi. PaccrosHue
MEXAY ABYMS MPSIMbIMU

2.5 | Kpussie BTOporo nopsaka: | OnpeneneHue OKpYKHOCTH, KaHOHMYECKoe U olliee

OKPY>KHOCTb, ypaBHEHU s OKPYKHOCTH. B3anuMHoe pacronoxeHue npsMoi u
OKpY>KHOCTH. B3auMHO€ pacnoyioxkeHne IByX OKPYKHOCTEMN

2.6 | Kpussie BToporo nopsiaka: | Onpenenenue 3UMIca, KAHOHUYECKOE YPABHEHHUE 3JUIMIICA.

AJUINATIC CBoiicTBa 3JIIMIICA, €0 IOCTPOEHUE. DKCUEHTPUCUTET U
JUPEKTPUCHI AJUIUIICA.
2.7 | Kpussie BToporo nopsinka: | OnpeaeneHue  rumnepOoOibl, KaHOHUYECKOE  YpaBHEHHUE

runepOoa, mapadoa.

runepOosbl, ee CBOWCTBA. ACHUMITOTHI, 3KCIEHTPUCHUTET H
JUpPEKTpUCHl runepoossl. PaBHOCTOpOHHSST rumnepbona Kak
rpa¢puK oOpaTHOH mponopuuoHaIbHOCTH. ColpsKeHHbIE
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HammMenoBanmue pasacia,

/1| TeMbl JUCHHILINHBI Conepxanue sausTus
runepOosibl.  OmpeneneHne  mapaboiabl, KaHOHHYECKOS
ypaBHEHHUeE 1apaloJibl, ee cBoicTBa. PacnonoxeHnue napadosl
OTHOCHTEIBHO CHCTeMBbI KoopauHat. [lapabona kak rpaduk
KBa/IpaTUYHON 3aBUCUMOCTH.

2.8 | IlpuBenenue odIIETO JlupekTopuasbHOE€ CBOMCTBO KPHUBBIX BTOPOTO TMOPSAKA.
YPaBHEHUS KPUBOU [TpuBenenue o0IIero ypaBHEHUs KPUBOM BTOPOT'O MOPSIIKA K
BTOPOTI'O MOpsi/IKa K KaHOHMYECKOMY BHUTY.

KaHOHUYECKOMY BHY

3 AHanumuyeckan ceomempus 6 RPOCHMPAHCH e

3.1 | ITnockocth. CriocoObl [TnockocTh, 3ajaHHasi TOYKOM M BEKTOPOM HOpPMaId U €€
3a/1aHus U ypaBHEHUS ypaBHeHue. IlmockocTs, 3agaHHasT TOYKOH W JByMS
IJIOCKOCTH. HaIlpaBJSAIOLNIMMH BEKTOpaMHU U ee ypaBHeHHe. Ilmockocts,

3aJjaHHas TpEMsI TOUKaMU U €€ ypaBHEHHE.

3.2 | IInockocts. Cioco6bl O6uice ypaBHEHHE ILIOCKOCTH. YPaBHEHHE IUIOCKOCTH B
3alaHns U ypaBHCHHA oTpe3kax. B3auMHoe pacnonoxkeHne AByX U TpeX IIOCKOCTEN
IJIOCKOCTH.

3.3 | IIpsimas B mpocTpaHCTBE Kanonuveckoe ypaBHeHue mnpsmoi. Ilpsmas kak nuHuUA
nepecedeHus AByX I1ockocten. [lapamerpuueckue ypaBHeHuUst
npsAMON. YpaBHEHHE IpPAMOM, 3aJaHHOW JBYMS TOYKAMH.
B3aumMHoe pacrnosioxkeHne JByX NPsIMbIX B IPOCTPAHCTBE.

3.4 | IIpsimast B mpoCTpaHCTBE Mertpuueckue 3a1a4u Ha MPSIMYIO U Ha MJIOCKOCTh. PaccTosiHue
OT TOYKM  JIO  IUIOCKOCTH.  PaccrosHue  Mexay
CKPEUIMBAIOIIMMUCS TNPAMBIMU. YTOJI MEXIY HOpsIMOM H
MIJIOCKOCTBIO. YTOJI MEX/1y IBYMS IPSIMBIMHU.

3.5 | [loBepxHOCTH BTOPOTO [ToBepxHOCTH  BTOPOro  MHOpsAAKA:  LIMJIMHIPUYECKUE,

NOpsIKa KOHMYECKHE  IOBEPXHOCTH. BHIB  HIHUIMHIPUYECKUX
MOBEPXHOCTEH  BTOPOro MOpsiiKa, MX KaHOHUYECKUE
ypaBHeHUs. KoHyc BTOporo mopsaka, €ro KaHOHHYECKOE
ypaBHenue.  Cdepa, kaHOHHWYECKOE ypaBHEHHE C(eEpHI.
Oununcous, €ero KaHoHUYeckoe YypaBHeHue. (CBolicTsa
nuncona. OTHOMONOCTHBIN TUIIEpO0JION, €ro CBONCTBA,
KaHOHUYECKOe ypaBHEeHUE. [|ByNOIOCTHBIN rUnepooIon i, ero
CBOICTBA, KAHOHHUYECKOE YpaBHEHHE. JUIMNTHYECKUN
napabosiouj, €ero CBOHCTBA, KaHOHMYECKOE YypaBHEHHUE.
I'unepOonuyeckuii mapaboona, ero CBOHCTBA, KAHOHMYECKOS
ypaBHeHue. 3ydyenne (opMbl TOBEPXHOCTH BTOPOTO MOPSIKA
METOJIOM CEUEHHI

3.6 | Merox koopauHAT Ha Pemenue 3a1a4 niiaHMMETPUU METOJIOM KoopuHart. Pemenue
IIOCKOCTH U B 3a/1a4 CTEPEOMETPUU METOJOM KOOPAUHAT
IIPOCTPAHCTBE
Cemectp 3

4 Ilpeobpazoeanusn naockocmu

4.1 | JIBM>KeHHe MIOCKOCTH. JIBuKeHHe NJIOCKOCTH M ero cBoiicrBa. YacTHele BHBI

YacTHBIE BUABI IBUKEHUN

JIBUKECHU I : TapaJyIeIbHbINA IEPEHOC, TOBOPOT.
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HammMenoBanmue pasacia,

Coneprxanue 3aHsITHS

/T | TEMbI TUCIUTLIAHBI

4.2 | JABH>KEHHE MIOCKOCTH. YacTtHble BB ABHKEHHUM: OCEBAasi CHMMETPUS, [IEHTPAJIbHAS
YacTHble BUABI JBUKEHUM | CAMMETpHUS,  CKOJB3AIIAsS  CUMMETpPHUs, TOXIECTBEHHOE

npeoOpa3oBaHue.

4.3 | [logoOue 1 roMOTETHS [TpeobpazoBanme momodus. CaoiicTBa momodus. ['omoreTus
KaK YacTHBIM ciy4dail momoOus. CBOWCTBA TOMOTETHH.
VYpaBuenue romotetuu. [Togodre kak KOMIIO3UIIHS TOMOTETUN
U JIBUKEHUS. YpaBHEHUE OJ00usI.

4.4 | Apdunnsie Addunaeie mnpeoOpa3oBaHMs IUIOCKOCTH. llepcnekTuBHO-
npeoOpa3oBaHus apdunHoe npeobpazoBanue. Kocas cummerpus. Cxatue u
IJIOCKOCTH pacTsbkeHue.  YpaBHeHHEe ad(UHHOTO mpeoOpa3oBaHMIL

CgoiicTBa ad(pMHHBIX TPEOOPa30BaAHHIA.

4.5 | MHBepcus IOCKOCTH NuBepcus miockocTu, ee cBoicTBa, ypaBHeHue. [loctpoenue
MHBEPCHBIX TOUEK. MHBEpCHUs OKPY)KHOCTH U IpsiMoil. OOpasbl
reOMeTpUYECKUX (PUTYp MPU UHBEPCHU.

4.6 | KonctpyktuBHbie 3aaaun | KoHCTpyKTHUBHBIE 331a4M TNIaHUMETPpUU. OCHOBHBIE aKCHOMBI

MJIAHUMETPUH. KOHCTPYKTMBHOI reomerpuu. Cxema pemieHMs 3ajad Ha
noctpoerune. OcHoBHbIE reoMeTprueckue mecta Touek (I'MT).

4.7 | Metoubl pemieHusi | Metoapl pelieHus KOHCTPYKTHUBHBIX 3a7ad IUJIAaHUMETPHH.
KOHCTPYKTUBHBIX  3amad | Merox 'MT, meron cupsmiieHus. Pemienne KOHCTPYKTHUBHBIX
IJIAHUMETPUH 3a7iad4 METO/I0M I'€OMETPUUYECKUX TPE0Opa3oBaHUI

5 Teopus uzoopasicenuii

5.1 | LenTpanpHoE u | Onpenenenue LHEHTPAIBHOTO u MapajyIEIbHOT O
napajuieIbHOE IIPOEKTUPOBAHMS HA IUIOCKOCTh. CBOMCTBA NapauIeIbHOrO
IPOEKTHUPOBAHHE IIPOEKTUPOBAHMSL. OpTtoronaipHoe IIPOEKTUPOBAHUE.

N300paxenne NJIOCKMX M TMPOCTPAHCTBEHHBIX (uUryp B
HapajljIeIbHOM IPOEKIUH.

5.2 | Ilpoekuyonnsiii ueprex. | [lonsarue IIPOEKLIHOHHOT O gyeprexa. TpeOoBanus,
OcCHOBHBIE TO3UIMOHHBIE | IPEABSIBISIEMbIE K MPOEKIUOHHOMY 4epTexy. [lomHbie u
3a7layd Ha MPOEKIMOHHOM | HEMmOoJIHbIe H300pakeHUs.. B3auMHOe pacnoiiokeHue Tpex
yepreKe TOYEK, JBYX MPSMbIX, TOUKH U MPSIMOM, TOUKH U IJIOCKOCTH,

MPSMOM U MJIOCKOCTH Ha TPOEKIIMOHHOM YepTEXKeE.
OmnpeneneHue MO3UIMOHHBIX 3aJad, METOAbl HUX pELICHUS.
OcHOBHBIE  TO3MIIMOHHBIE  3aJauyd,  pellacMble  Ha
IIPOEKI[MOHHOM YEPTEXKE

5.3 | Hoctpoenne ceueHull | CeueHHsT  MHOTOIPAaHHUKOB. AKCHOMBI M TEOpPEMBI
MHOT'OTPaHHUKOB CTEPEOMETPUU B IIOCTPOCHHHU CEYEHUUW MHOIOTPAHHUKOB.

[TapaynenbHOCTh NPAMBIX M IUIOCKOCTEH B IOCTPOEHUU
CEYEHU I MHOTOTPAHHHUKOB.

5.4 | lloctpoenne ceueHuil | CeueHuss MHOrorpaHHukoB. Meron  “cmema  cekyiuei

MHOI'OTPaHHUKOB njockoctu”. Meroz “BHYTPEHHEro NPOEKTUPOBAHUSA
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No | HaumenoBanue pasuena,

Coneprxanue 3aHsITHS

/T | TEMbI TUCIUTLIAHBI

5.5 | Iloctpoenue ceuenuii | CeyeHust Kpyribix Ted. KpuBbie BTOPOro mnopsiaka Kak
KPYTJIBIX TEJ KOHMYECKHE ceueHus. Merop “crnena cekymen NI0CKOCTH B

MMOCTPOCHUH CEUCHHH IUIMHIpa U KOHYCAa.

5.6 | IToctpoenue ceueHuil | Metog “BHYTpPEHHETO NPOEKTHUPOBAHMS B IOCTPOCHUU
KPYTJIBIX TEN CeUCHU ITUINHPA U KOHYCA.

5.7 | Merpuueckue 3amauu | MeTpuyeckue 3aauu, pelaeMble Ha MPOEKIIMOHHOM YEpPTEXKeE.
reOMEeTpHU Metpudeckue 3afaud IUIAHUMETpUU. MeTpudeckue 3agauu

crepeomerpuu. IlocTpoeHne mnepneHAMKYIIpa U3 TOUYKH K
OpsMOM W IJIOCKOCTH B mpocTpaHcTtBe.  OOmmit
MEPIEeHAUKYISP CKPEUIMBAIOIINXCS TMPAMBIX. Bbiuncienue
AJIEMEHTOB MHOTOTPAaHHUKOB M KPYTJBIX TEJI Ha IOJIHBIX
yepTexKax.

6 Ocnoeanus zeomempuu

6.1 | IIpoGiema nsaTOrO Uctopuueckuit 0630p 000CHOBaHUM T€OMETPUHU. 3apOKICHUE
nocrynara. O0mme nenyktuBHOro Merona. “Hawama” EBxmmpa. [lpobrnema V
BOMPOCHI AKCHOMATHKH. [OCTyJ1aTa. DKBUBAJIEHTHI IIATOr0 mocTyara. OOIue BOpocsl
AOGCONIOTHAS TEOMETPHSL.

akcuomatuku. TpeOoBaHUsS, TPEABABISIEMbIE K CHCTEME
akcuoM. AOcomtoTHas reomeTpusi. Hekoropble Teopembl
abCOJIFOTHON T€OMETPHUH.

6.2 | Cucrembl aKCUOM Cucrema axcuoM I'miasbepra, €€ HENPOTUBOPEUUBOCT.

Cucrema akcuoMm Beilns, ee HENpOTUBOPEUMBOCTD. 3a/1a4u Ha
JIOKa3aTeNIbCTBO B akchuomarwke [uinpOepra. 3amaum Ha
JIOKa3aTeNbCTBO B akcuoMatuke  Beitns.  Akcuoma
napaiensHoct  JloGaueBCKOro, CIEACTBUS U3 HEe.
OmnpeneneHue mapaijielbHbIX U PACXOIAIMIMXCS MPSAMBIX Ha
miockocTu JIobaueBCKOro, X OCHOBHEIE CBOMCTBA.

6.3 | Mogens Ilyankape Wunrepnperanusreomerpun JlIobaueBckoro: mozens Ilyankape
MJIAHUMETPUHN nnanuMeTpun  JlobadeBckoro. IIpoBepka BBITTOJHHMOCTH
JloGaueBckoro akcuom JlobaueBckoro Ha moaenu Ilyankape.
[TpomexyTouHasi aTTeCTaLUS - IK3AMEH

4 IlopsnoK OUECHUBAHHUA YCHEBAEMOCTH M C(HOPMHUPOBAHHOCTH

KOMIIETEHIIMH 00y4YaIoIerocsi B TeKyued ¥ npoMe;KyTOYHO aTTecTalluu

I[J'ISI MMOJIOKUTEIILHOM OLICHKKU IIO Ppe3yJibTaTaM OCBOCHUA JUCHUILIIMHBI 06y‘-IaIOH_[€MYC$I

HCO6XOI[I/IMO BEBIIIOJIHUTh BCE€ YCTaHOBJICHHBIC BHJBI y‘le6HOI>'I pa6OTBI. OHCHKa PE3YyJIbTATOB

paboThl oOy4varomerocs B 0ayuiax (1o BUaaM) pruBeAcHa B Ta0IuIe 7.

Tabnuua 7 - bannbHO-pEeNTUHIOBAasA OLIEHKA P €3YIbTATOB YUEOHOU PabOThI

oOyuaronmxcs 1o Buaam (bPC)
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YyeOnas CymmMma |Buapl u pesynbrathl |OlieHKa B aTTeCTalluU baser
paboTa (Buapl) |0a/uioB |yueOHOI pabOThI
2 cemecTp
Tekymias 60 JlexunoHHBIE 1 6anaa nocemenue 1 5-9
y4yeOHas 3aHATHS (KOHCIEKT) |JIEKIIMOHHOTO 3aHSATHS
pabora B (9 3aHsATHIT)
ceMecTpe [IpakTrueckue 1 6ana - nocemenue 1 18 -36
(ITocemenue 3aHATHSA (OTYET O MPAKTUYECKOT O 3aHATHU S
3aHATUM 11O BBIMIOJTHEHU U 2 6assia — noceuieHue 1 3aHATHA U
pacnucaHuio u nabopaTopHOit CYILIECTBEHHBIN BKJIA]l HA 3aHSATUU B
BBINOJIHEHUE pabotsr) (18 paboTy Bcel rpyIbl,
3aJIaHUM ) 3aHSITHUH ).
KonTponpnbie 3a oqny KP ot 1 nno:
paboTsl (2 pabotel) |3 6asnoB (BeimonHeHo S1 - 65% 5-10
3aJIaHU M)
4 6ana (BBITTOJIHEHO 66 - 85%
3aJITaHUM )
5 6anaa (BeimonHeHo 86 - 100%
3aJTaHUi )
NupuBuayansHOE 3 6as1a (MOPOTrOBOE 3HAUCHUE) 3-5
3aJIaHu e 5 6a,10B (MakCHMaIHbHOE 3HAUYCHUE)
Hroro no rexkyuieil padbore B ceMecTpe 31-60
[IpomexyTtoun (40 YcTHBIH onpoc 20 6amnoB (moporosoe 3HaueHue) |20-40
as aTTecTalus 40 6an10B (MAaKCHMAIBHOE
(’K3aMeH) 3HAYCHUC)
HTOoro no npomMe:Kyro4Hou arrecTanumn (IK3aMeHy) 40 GamtoB

CyMMapHaﬂ OIICHKA 110 JUCHUIIJIMHE:

Cymma 6aoB TeKyIiel ¥ POMEKyTOUHOM

arrectaruu 51 —100 6.
YuebHas CymMma |Bunel u pesynbratel | O1eHKa B aTTECTAIlUH bambt
paboTa (Bupl) |0a/uioB |yueOHOI pabOThI
3 cemecTp
Texymas 60 JIeK1IMOHHEBIE 1 6ama mocerenue 1 7-12
y4yeOHast 3aHATHS (KOHCIIEKT) |JICKIITUOHHOTO 3aHATHS
pabora B (12 3aHsATHIT)
ceMecTpe [IpakTrueckue 1 6ana - nocemenue 1 14 -28
(ITocemenue 3aHATHSA (OTYET O MPaKTUYECKOT0 3aHATHS
3aHATUH 110 BBIIIOJIHEHU U 2 0aJu1a — noceiieHue 1 3aHsATUA U
pPacCHHCaHUIO U nabopaTopHOi CYIIECTBEHHBIN BKJIAJl HA 3aHATHU B
BBITTOJTHEHHUE pabotsi) (14 paloTy Bcell rpynimsl,
3aJTaHNM ) 3aHSATHI ).
KonTponrsHbie 3a onny KP ot 1 g0
pabotsl (2 pabotel) |3 6asnoB (BeimonHeHO 51 - 65% 5-10
3aJJaHU)
4 6an1a (BBITTOJIHEHO 66 - 85%
3ajaHui )
5 6asna (BeinosiHeHo 86 - 100%
3aJIaHU )
NunuBunyansHOE 5 6an10B (MOPOroBOE 3HAUCHUE) 5-10
3ajaHue 10 6annoB (MakcUMaIbHOE
3HAYCHMUE)
Hroro no rexymeii padore B cemecTpe 31-60
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[Tpomexytoun |40 VYceTHbIil onpoc 20 6am10B (moporopoe 3HaueHue) |20-40

ast aTTecTalus 40 6a10B (MaKCHMaJIBHOE

(9K3aMeH) 3HAYCHMHE)

Hroro no npoMe:xyTo4HOi aTTecTanuu (IK3aMeHy) 40 6anoB
CyMmMmapHasi olleHKa 110 JMCHUIIMHE: CyMmma OanioB TeKyIIeH U MPOMEKYyTOYHOM

arTecTaluu 51 —-100 0.

5 MarepuaJibHO-TeXHHYECKOe, MIPOrPaAMMHOE U Y4e0HO0-MeTO 1Y ecKoe
odecneyeHHue TUCHHUIIHHBI
5.1 YueOHasiiuTepaTtypa

OcHoBHast yueOHasiiuTEpaTYypa

1. Atanacsn, C. JI. 'eomerpus 1: YueOnoe nocobue/ Atanacsia C.JI., ITokpoBckuit
B.I'.,-2-eu3n., (31.) - Mocksa :BMMHOM. JIa06. 3nanuii, 2017. - 334 c.: ISBN 978-
5-00101-452-2. - Tekct : AJIIEKTP OHHBIM. - URL:
https://znanium.com/catalog/product/541056

2. Aranacsn, C. JI. 'eomerpus 2 : yaebHoe mocooue s By30B / C. JI. ATaHacsH,
B. I'. IToxposckuii, A. B. Ymakos ; noa pen. C. JI. Atanacsana. - 2-e u3fi. - Mocksa

: JJabopatopus 3Hanui, 2020. - 547 c. - ISBN 978-5-00101-678-6. - Tekcr :
anekTpoHHbIl. - URL: https://znanium.com/catalog/product/1201312

J_IO MOJIHUTCJIbHadA JIUTEPpaTypa

1.  anunrep, B. A. T'eoMeTpus: IJIaHUMETP UUECKUE 3a]1aUU HA TTOCTP OCHUE :
ydyebHoe nocobue s By3oB/ B. A. Jlanunrep. — 2-e uzna., uchnp.— Mocksa :
N3natenbctBo FOpaiit, 2020. — 155 ¢. — (Boiciiee o6paszoBanue). — ISBN 978-
5-534-05758-4. — Texkcr : anektponusii / DbC IOpaiir [caiitr]. — URL:
https://urait.ru/bcode/454909

2. [IpuBanos, . 1. Ananutnueckas reomeTpus : yueOHuUK st By308/ U. U.
[IpuBanos. —40-e u3 ., crep. — Mocksa : M3natensctBo Opaiir, 2020. — 233 c.
— (Bricuiee oopazoBanue). — ISBN 978-5-534-01262-0. — TekcT : 31eKTp OHHbIN
// OBC ¥Opaiir [caiiT]. — URL: https://urait.ru/bcode/451192

5.2 MaTepuaJibHO-TeXHUYECKOE U IPOTPaMMHOe 00 ecredeHue TN CIUTIMHbI

YyeOHble 3aHATHS MO JUCHUIUIMHE MPOBOAATCA B yueOHbIX ayautopusx HOU
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Keml'V:

I'eomerpus 216 Aynutopus METOAMKHM MaTEMAaTHYECKOTO pa3BuTHi M oOydeHmt| 654027, KemepoBckas
MaTeMaTHke YueOHa st ayIuTOPHS IS IPOBEACHUS 3a HATHI IeKIIMOHHOTO | 00stacTs - Kysbace, T.
THIIA, CEMHUHApPCKOro (MPaKTUYECKOTO) THMA, AN TpynmnoBeiXx u|HoBoKy3Hemk,  mp-KT
WHIUBUIYaJIbHBIX KOHCYJIbTaLIUH, TEKYLIErO KOHTPOJISA u|[lnonepckuii, n.13,
IIPOMEXXYTOYHON a TTeCTanuy (MyJIbTUMETUIHA 5) nom. 1
CrnenmanusupoBaHHas (ydueOHas) mMeOenb: Jocka MenoBas, Kaderpa,
CTOJIBI, CTYJIbsI

OOopyaoBaHHEe [UIsI TpPE3eHTAMM Yy4yeOHOro MaTepHaia: JOCKa
HHTEpAKTHBHA S, KOMIBIOTEP MPENONaBaTEIl C MOHUTOPOM, MPOCKTOD,
aKyCTHYECKas CUCTEMA, dKpaH

Hcnonp3yemoe mporpamMmuoe obecrnedenue: MS Windows (Microsoft
Imagine Premium 3 yearmno cyonunensnonnomy noroeopy Ne 1212/KMP
or 12.12.2018 r. mo 12.12.2021 r1.), LibreOffice (cB0oOOmHO
pacmpoctpansemoe I10), antuBupycHoe 1O ESET Endpoint Security,
yunensus  NeEAV-0267348511 go 30.12.2022 r.; Mouzilla Firefox
(cBobomHOo pacnpoctpansemoe I[10), Google Chrome (cBoOOIHO
pacnpoctpansiemoe I10), Opera (cBobonno pacnpoctpansemoe 110),
Foxit Reader (cBo6oaHO pacnpoctpansemoe [10), WinDjView (cBoO01HO
pacmpoctpansemoe [10), Snnexc.bpaysep (oreuecTBeHHOE CBOOOJHO
pacmpoctpansemoe [10).

Hureprer ¢ obecneuenneM nocrymna 8 9MOC

5.3 CoBpemeHHbI€e IPO(ecCHOHAJIbHbIE 0a3bI JAHHBIX 1 MHPOPMALIMOHHbIE
CIIpaBOYHbIE CUCTEMBI.

Ilepeuens CIIB/Iu UCC no aucuuiinne

1. OO6mep occuiicKuii MaTeMaTHIECKUH TTOP Tl (MH(POP MAIIMOHHAS CHCTEMA) -
http://www.mathnet.ru/
2. Nudopmanumonnas cucrema « EnnHoe 0kHO AocTyna K 00pa3oBaTelbHbIM

pecypcam» - http://www.window.edu.ru.

3. z-bMATH - https:/zbmath.org/ - MaTtemaTnueckas ©Oa3a JaHHBIX,
OXBaThIBAIOIIAsA MaTepHUaIb C KOHIIA 19 Beka. zbMath conepxut oxono 4 000

000 noxymentoB, u3 6osee 3 000 xypHamoB u 170 000 KHUT O MaTeMaTHKE,

CTaTUCTHKE, HWH(POpMATHKE, a TaKXke MAIIHHOCTPOCHHUIO, (HU3HUKE,
€CTECTBEHHBIM HAayKaM U JIp.

6. UnblecBeaeHus u (MJIM) MaTEePHUAJIbI.

6.1. IIpumepHbIe TeMbI MUCbMEHHBIX Y4€0HBIX pa0doT
KonTposbnas padora Nel

Ananumuyeckasn zeomempus Ha NAOCKOCHU
BapuanT (oOpasen)
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© = W

1. Haiiti xoopaunraTel Touek M(3;1), N(-1;5), P(-3;-1) B HOBO#1 cucTeMe KOOpAWHAT, €CIIHA
OCH KOODJIMHAT MOBEPHYTHI BOKPYT Hayajia KoopauHat Ha yrou (-459),

2. BrpiBecTu ypaBHEHUE T€OMETPUUECKOIO MECTA TOYEK, YAAJEHHBIX OT npsMon 8x-15y-25
Ha 2 enuHuLbl. CoenaTh YepTeX B CUCTEME KOOPAMHAT.

3. CocTtaBUTh YpaBHEHHE 3JUIMICA, (DOKYChl KOTOPOTO PACMOJOXKEHBI OT OCH alcCIHcC

5
CUMMCTPHUYIHO OTHOCUTCIIbHO Ha4daJla KOOpJUWHAT, CCJIU JJdHbl TOYKA M(2, - g) QJIJIMIICAa U

2
€ro 3KCUCHTPUCUTET €= g .

4. TlpusecTu ypaBHEHUE KpUBOH 9x-24xy+16y2-20x+110y-50=0 K KaHOHUYECKOMY BUJIY U
IIOCTPOUTH €€ B CUCTEME KOOPAUHAT.

5. Jan napamnenenuneq ABCDABCD', rae A(4;-3;2), B(6;1;-1), D(-4;-2;0), A'(-2;-6;6).
A) Caenatp uepTex B CHCTEME KOOPAUHAT.
B) Haittn 06eM ABCDAB'CD'.
B) Haiitu miomans ocaoBanust ABCD.
') Haittu Beicoty A'H, onyuennyio va (ABCD).
) Haiitu yron mexxny ABu A'D'.

KonTtpouabHasi paGora Ne2

Ananumuueckasn ceomempusn e npocmpancmee

I. B npsAmMoyronpHOM 1eKapTOBOM CUCTEME KOOPIMHAT aHbl 4 TOUKU A4, B,C, D.
[Toctpouts nupamuy ABCD;

CocraButs ypaBuenue rpaneit ABC, BCD.

Hamucars ypaBHeHUE NEpNEeHIUKYIsApa U3 D Ha rpaHb ABC, HAUTH €ro JUIMHY U TOYKY
najieHus Ha ABC(OCHOBaHUE MEPIICHANKYJIISPA);

Hanucare ypaBHeHHE NEPIEHAUKYISIpa U3 4 Ha NpsAMYK0 BC, HAUTU €r0 JJIUHY U TOYKY
nmagceHusd Ha BC

Haiit yrosm Mexxny npsmoir AC U rpaublo BCD;

Haittu yron mexny rpanssmu ABC u BCD;;

Haiitu yron mexny npsmeimu AD u BC;

Hamnucate ypaBHeHUE OMCCEKTPUCHI yTiia BAC , HAWTH TOUKY €€ MajeHus Ha BC .

I1. B npsamoyroapHOM AEKapTOBOM CUCTEME KOOPAUHAT MOBEPXHOCTH 3aJaHa CBOUM

ypaBHenueM. [loctpouTs ee B cucreme koopauHat OXVYZ.

Bapuanrtsl 3agaHuii

Tabmuna x 3agaguro 1. Tabnuna x 3aganguro 11.
Ne A B C D Ne
1| (2,0,0) | (0:10) | (0;0;2) | (252;0) 1. X242y 2+4372-24=0
2. | (L0;0) | (0:2:0) | (0;0;2) | (2;0;2) 2. 9y2-422=36

21



3. 00| (05200 | (001) | (0:2:2) 3. K22y 43 72460

4| 20,0} (0:20) | (0:0:1) | (2:0:2) 4. X22y? +4=0

5.1 (0;0) [ (0,2;0) | (0,0;2) | (2:2:0) 5. 36x2-9y2+422-36=0

6. | (2:0,0)] (0;20) [ ©o0:1) [ (0;2;4) 6. V22740

7.1 (20;2) | (0;1;0) | (0;0;3) | (0;2;2) 7. 9x2+4y2=36

8. | ,o;1) | (0;20) | (0;0,2) | (222;0) 8. ey 2
6 9 16

9 | *0,0)| (0;1;0) | (0;0;1) | (250:2) 9, 3x2+4y2-1272-12-0

10. | (0;4;1) | (0;1;0) | (1;0;4) | (20,0) 10. y2-2z=1

KonTpoabnasi padora Ne3
Ilpeoopazoeanus naiockocmu
BapwuanT (oOpazen)

JlaHbl 1Be CTOpPOHBI IapajjieiorpaMma M yroj MeXAy ero aumaroHaisaMu. [loctpouts
napajuiesIorpamMm.

Vkazanue: Coenamv napannenvHulli neperoc na ompesok AB, 20e AB — ocnosanue
napannenospamma.

JlaHbl 1BE OKPY>KHOCTH U TOUKa A, UM He npuHaexaas. [loctpouts paBHOOEIpEH HBIH
tpeyronbHuk ABC (AB=AC) ¢ 1aHHBIM yTJIOM O IpU BepIIuHE A Tak, YTOObI TOUKH B 1
C nexanu Ha IByX JaHHBIX OKPY’KHOCTSX (METOJ ITIOBOPOTA).

[Jan octpsiii yroa AOB u touka M BHyTpH Hero. [1oCTpouTh OKpYKHOCTb C LIEHTPOM Ha
cropore yria BO, kacarouryrocs Jpyroi CTOPOHBI yrjla U IPOXOJIIyI0 Yepe3 Touky M
(MeTo TOMOTETHH U TIOI00M ).

J/laHa OKpy»XHOCTb M JIB€ TOYKH, €M HE NpHUHAUIeKamue. Upe3 3TH TOYKH IPOBECTU
OKPY>KHOCTb, OPTOTOHAJIbHYIO TAaHHOW (METO/1 UHBEPCUH )

KonTpoabnas padora Ned
Teopusa uzoopasicenuii

BapwuanT (oOpazen)
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1. [ToctpouTh u300pakeHHE TMPABUIBHON BOCBMHYTOJBbHONW mHpaMunabl. IlocTpouTts
n300pakeHre paBHOOEAPEHHOTO MPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, OMMCAHHOTO OKOJIO
OKPYXHOCTH.

2. [TocTpouTs nByMs crioco0amMH ceueHHE HAKIOHHOTO IMapajulelenuresa MIOCKOCTHIO,
3amaHHol Toukoi M Ha GokoBOM pebpe u Toukamu N u P Ha MUIOCKOCTSX IBYX
CMeXHBIX TpaHeil. IlocTpoeHue BBINOTHUTH B TpadHUUEecKOM pelakTope WM B
KOMITBIOTEpHOM nporpamme ‘“YKuBasg MaTeMaTuKa .

3. [TocTpouTs ceueHre TPEyroyibHOM MUPAMU/IBI, €CITHU MIIOCKOCTh TPOXOIUT Yepe3 CTOPOHY
OCHOBaHHUs U Touky M (M,) BHe mupamumbl, rae M, — npoekius M w3 BepUIMHBI
nUpaMuIbpl Ha IJIOCKOCTh OCHOBaHUs. [locTpoeHue BBIMOTHUTH B TpaduyecKoM
peIaKkTope WK B KOMIBIOTEPHOU mporpamme ‘JKuBas MaremMaruka’.

4. [TocTpouTh ceueHne KoHyca MI0CKOCThIO, 3aJaHHON TOYKON Ha OJTHOM M3 00pa3yIoLmX
U clieioM L Ha TIOCKOCTH OCHOBAHUS, IpHYeM L TepecekaeT OCHOBaHUE KOHYyca.

B xy6e ABCDA,B,C,D, noctpouTts o0muii nepnenaukysip npsameix 4B u B,C.

6. Ha n3o0pakeHnu paBHOOEIPEHHOI0 TPEYTOJbHUKA, BHICOTa KOTOPOTO paBHA CTOPOHE

OCHOBAaHMS, IOCTPOUTH U300paKEHUE IIEHTPOB BIIMCAHHOTO U ONIMCAaHHOI'0 KPYT'OB.

NuauBuayanbHoe 3aIaHue 110 TeMe “I1emenmbl 6eKMOPHOUL
anzeopwvt. Cucmemuvl KOOPOUHAM HA NJIOCKOCMU U 6
npocmpancmee”

BapuanT (o6pasen)

1. JlokasaTs coueTaTenbHOE CBOMCTBO ONEPAIIE CYMMBI BEKTOPOB: (d +b)+c =a+(b+c)

2. YIIpOCTUTh BEKTOPHBIE BHIPAKECHHUSL:

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

6) L AC +LBB +LCD+LDA, ccm BC = 4D, A4 = BB, , CC, = DD, .
2 2 2 2

3. OOpa3yoT 1M  BEKTOPBI ;{l%%} E{OL_L} E{_ 4 1 1 }
. 37373 s 7\/5& \/5 5 3\/5,3\/533\/5

OPTOHOPMHUPOBAHHBIN O0a3uc?

4. B Terpasape OABC nockue yribl npu BepummHe O — npsamele. Mcnonb3ys BEKTOpBI, HAUTH
yron mexxay ouccexkrpucamu yrios AOB u BOC.

5. Luxnouooii nazvieaemcs mpaekmopus, onucvieaemas moukou M oxpysjcnocmu paouyca v,
Kamswelcsa 0e3 ckoavdicenus no oaunou npamou [ IlpuHsB mpsmyro / 3a och abcuuce, a
HavaJIbHOE MOJIOKEHUE TOYKM M 3a Hayalo KOOpAWHAT, HANKMCAaTh YPaBHEHHE LUKIOHABI U

IMOCTPOUTDH €€ 110 TOUKAM.
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HNupuBuayanbHoe 3aganue mo teme “Moodens Ilyankape naanumempuu

Jooauesckozo”

B mooenu Ilyankape nocmpoums 3a0annyio Kongueypayuio ceomempuu Jlobauesckoeo.

AR

5
6
7.
8

9.

[TocTpouTh TPEYTONIBHUK C TPEMS JaHHBIMU BEPIIMHAMU U €70 ME/IUAHBI.

[TocTpouTh TPEYTOJBHUK C TPEMS JTAHHBIMU BEPIIMHAMU U €I'0 BBICOTBHI.

[TocTpouTh TPEYTOJIBHUK C TPEMSI JAHHBIMH BEPIIMHAMH U €70 OMCCEKTPHUCHI.

[TocTpouTh TpEyroJpHUK C TpeMs JaHHBIMM BEPIIMHAMU W €ro CepeirHHBIE
HEPIEHANKYIISIPBI.

[TocTpouTs paBHOOEAPEHHBIN TPEYTOJIBHUK U €T'0 BBICOTY, IIPOBEACHHYIO K OCHOBAHUIO.
[TocTpouTh paBHOOEAPEHHBIH TPEYTOJIBHUK U €r0 METUAHY, IPOBEICHHYIO K OCHOBAHUIO.
ITocTpouTh Tpanenuo 1 €€ CPEAHIOI0 JIMHUIO.

[TocTpouTs paBHOOCAPEHHYIO TPATICIIHIO.

[TocTpouTs mapanmienorpaMm 1 OJIHY U3 €0 BBICOT.

10. [TocTpouTs Tpanenuo 1 ee BHICOTY.

11. ITocTpouTs Tpamenuio u OUCCEKTPUCY OAHOTO (JIF0OOT0) €€ OCTPOro yriia.

12. ITocTpouTk MapayuiesorpaMmm U OUCCEKTPUCY €0 OCTPOTO yria.

13. [TocTpouTs paBHOOEIPEHHBIM TPEYTONBHUK K €ro OHCCEKTPUCY, MPOBEACHHYIO K

OCHOBAHUIO.

14. [TocTpouTs Ba paBHBIX MEXIy CO00I MPSIMOYTONBHBIX TPEYT OJbHUKA.
15. [TocTpouTh NpsAMOYIOJIBHBIN TPEYTOJBHUK U €70 MEAUAHY, IPOBEIECHHYIO U3 BEPUIMHBI

MPsIMOro yria.

16. [TocTpouTs yeThipexyroibHUK Cakkepu U OUCCEKTPUCHI €r0 MPSIMBIX YIJIOB.
17. IlocTpouTh NpPSIMOYTOJIBHBIA TPEYTOJIBHUK U €0 BBICOTY, NPOBEACHHYIO U3 BEPLIMHBI

MPSMOro yria.

6.2. IlpumepHbIe BONPOCHI U 3aJaHus / 3a1a4H JJsI IPOMEKYTOYHON

aTrecranmmmu
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Tab6auna 8 - [IpumepHbie TeopeTHUECKHE BONMPOCHI U MPAKTHYECKHUE 32/1a494 K IK3aMeHy

Paznensr u TeMbl IIpumepHBIe TeopeTnueckre | [IpuMepHBIe NpakTUYECKUE 3a1a4n
BOIPOCHI
2 cemecTp
1. DneMeHThl BEKTOPHOH ajre0phl
1.1 OcHoBHbIe TIOHATHS U | 1. Cnoxenue u Beruntanme | 1. [lan mapannenorpamm ABCD, M —

TOYKa IIE€peCcCUCHHud €ro HH&FOH&IEﬁ.

TEOPEMBI BeKTOpHOﬁ BCKTOPOB, UX OIPCACIICHUEC H
anreGphI CBOMCTBA. Bripasute Bexktoper MA, MB uepe3
2. YMHOKeHHUe BeKTOpa Ha | BeKTOpbl AB=a u AD=b.
YHCIIO, OIpeACCHUE u | 2. Jlassr Bexktopsl: a=(1;-2), b=(-0,5;1),
CBOMCTBA. ¢=(2;0). Haiinure koopMHATBI BEKTOPOB
3. basuc CUCTEMBI [ ¢—2b a+b
BEKTOPOB. Teopemsr 0 2 1 - ¢
a3710°KEHUH BEKTOpa 0 Oaskcy.
P P Y1 3. Bexrop a=(5;4) nmeeT Havaso B
4. Heo0xomumoe 5 o
touke A(-2;3). Halimure xoopmauHATHI
JOCTaTOYHOE yCJIOBUE <
KOHLa 3TOro Bekropa. [loctpoiite stoT
KOJUTMHEAPHOCTH BEKTOPOB. . .
BEKTOP B NPSIMOYTOJLHON JeKapTOBOH
5. Teopemsl 0
KOOpAMHATAX JHHETHOM | § o ae O OPAMHAT-
pa 4. 306pa3uTe Ha INIOCKOCTH HEKOTOPbIiA
KOMOMHAIIUH BEKTOPOB. B
BEKTOP a U IOCTPOMTE BEKTOPHI /2 a, -
a3,
5. Onpenenutsb BUJ YETHIPEX YTOTBHUKA
ABCD, ecniu A(1, 1,4), B(1,3, -1), C(5,
5,-3),D(5,3,2).
1.2. Ckansiproe | 6. CxkanspHoe 6. B mpsAMOYTONBHOW J1€KapTOBOM
NIpOM3BEIeHIE BEKTOPOB POU3BE/ICHNE BEKTOPOB, | cUcTEME KOOPAWHAT 3a/1aHbI
3aJlaHHBIX KOOpJMHATaMH. | KOOPAMHATHI JBYX BEPILMH
Moaynb BeKTOpa. tpeyrompHuka A(1;-2) u  B(3;4).
7. CkansipHoe Haiinute KOOpIHMHATBI €T0 TpEThEl
MIPOU3BEICHHIE BEKTOpPOB, | BepmiuHbl C, 3Hasi, YTO 3Ta BEPILHHA

OIIpeIeNIEHUE U CBOMCTBA. .

aexuT Ha ocu Ox uuto £ ACB=90°,

7. Haigute yrnel TpeyroasHuka ABC,
3Has NMPSAMOYTOJBHBIE KOOPIUHATHI €TI0
BepmnH: A(2;1), B(-3;2), C(0;4).

1.3.
NPOU3BEICHNE BEKTOPOB

BexropHoe

8. Ompenenenne U CBOJCTBA
BEKTOPHOTO TIPOU3BEICHUS
BEKTOPOB

9. BekropHOE MpOU3BENCHUE
BEKTOPOB, 3a/laHHBIX CBOMMH
KOOpIUHATAMH B
OPTOHOPMHPOBAHHOM Oasuce
10. I'eomeTprueckue
NPHII0KESHUS BEKTOPHOTO
NPOM3BE/ICHUSI BEKTOPOB

8. Haiinure mniomaas TpPEyronbHUKA
ABC, 3Has NPSIMOYTOJIBHBIE
KOOpAWHATHI ero BepmuH: A(2;1;1), B(-
3;2;3), C(0;4;1).

9. HaitnuTe BbICOTY mapasienorpaMmma
ABCD, onymennyto Ha ctopony AD,
ecnnAB = {4;5; 4}; AD = {1,-1;/7}
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1.4. CwMerranHoe
MPOU3BE/ICHIE BEKTOPOB

11. Ompenenenne U CBOMCTBA
CMELIaHHOTO MIPOU3BENCHUS
BEKTOPOB

12. CmemranHOE TIPOU3BECHUE
BEKTOPOB, 3aJaHHBIX CBOWUMH
KOOPAMHATAMU B
OPTOHOPMUPOBAaHHOM Oazuce
13. I'eomeTpuueckue
HPUIT0KESHUS CMEIIaHHOTO
MIPOU3BEICHHSI BEKTOPOB

10. Haitnure o6wem teTpadapa ABCD,
ecnu A(2;1;1); D(2;-1;2); C(-2;0;1); B(-
3;2;5).

11. Haiigute BoicoTy TeTpasapa ABCD,
MPOBECHHYIO U3 BEPIIMHBI A Ha rpaHb
BCD, ecmu A(2;-1;1); D(2;-1;-2); C(-
2:;0;1); B(-3;-2;5).

12. IToka3zats, uTo TOuku A(2, -1, -2),
B(1,2,1),C92,3,0)u D(5, 0,-6) nexar
B OJJHOM MJIOCKOCTH.

13. [TokazaTp, uTO BeKTOpHI a=-i+3j+2k,
b=2i-3j-4K, c¢=-3i+12j+6k
KOMILTaHAPHBL.

2. AHanuTHYeCKas IreoMCTpPUA Ha IMJIOCKOCTU

2.1. CucreMsl KoopAMHAT

14. Abddunrnas  cucTembl

14. Haiitm mmomians KBajaparTa, €Cii

Ha IUIOCKOCTH. | KOOPAMHAT HA IJIOCKOCTH M B | JAHBI KOOPJIMHATHI ABYX €r0 CMEMKHBIX

Ilpocrefimme 3a1a4d B HpOCTpaHSTBe.Hp€06pa3OBaHI/Ie BepivH (1;-2) u (4;2).

KOOP/IMHATAX adGuHHOM crcTeMbl KOOpwHAT. | 15. 3Hast MPSAMOYTONBHBIE KOOPIUHATHI
15. [IpssMoyronsHast BepiuH Tpeyronsauka A(1;-2), B(1;1),
cucrema KOOPAVHAT Ha | C(5;-2), HaliquTe MJIMHY €r0 MeIHaHbl
mwiockocti.  [IpeoOpazosanne | CM.

NIPSAMOYTOIBHON cuctemsl | 16. HaliTu, B KaKoM OTHOILIEHUH TOYKA
KOOpIMHAT. C(3;2) nemut otpesok AB, ecitu A(0;5),
16. IIpoctetinme  3amaum | B(-1;6).

AHATTUTUYECKOU TEOMETPUM:;

paccTosHue MEXIy  JABYMd

TOYKaMH; JIeJIEHHEe OTpe3Ka B

3a1aHHOM OTHOLIEHHUHU

2.0, [Mpsmas mHal 17. Ob61ee ypaBHenre | 17. B mpsAMOYrosbHOW JEeKapTOBOH

ILIOCKOCTH. npsIMOH; ee  pacloJIOKEHHe | cucTeme KOOPANHAT COCTaBbTE
OTHOCHUTENBHO CUCTEMBI | YpaBHEHUS OuccekTpuc VTJIOB,
KOOpMHAT. o0pasyeMbx MNpsMbIMH 3X-y+5=0 u
18. ITapameTtprueckne  u | 3x+y-4=0.

KaHOHUYECKHE ypaBHeHus | 18. Uepes TouKy nepeceueHus npsmbix
npsMoid. YpaBHeHue mpsiMoit B | 3x-y=0 u x+4y-2=0 npoBeneHa mpsmasi,
OTpE3KaX. MIePIICHINKYJIIPHAS K IpAMOoit 2x+7y=0.
19. VpaBHenue mpsmor c | Haiinute ypaBHeHuEe 3TOW HpsAMOMl B
yIJIOBBIM K03(ULIMEHTOM. | IPSIMOYTOJIBHOM AEeKapTOBOH cucTeMe

YpaBHEHHE NPSIMOM, 3aJaHHOU
TOYKOH ¥ BEKTOPOM HOPMAJIH.

20. Yron Mexnay OByMs
MPSMBIMHU. VYcnosust
napaeabHOCTH u
NEePICHIUKYSIPHOCTH JIBYX
HPSIMBIX.

KOOpAUHAT.

19. Hanummure ypaBHEHUE MPSMOH,
IPOXOASIIEN Yepe3 TOUKY NepeceUeHHs
npsaMbIx 2x+3y-8=0u 5x-y-3=0 u TOuKy
nepeceyeHus npsambix 4x-3y+3=0 u x+y-
1=0.

20. JaHbl NpsIMOYTONBHBIE KOOPIUHATHI
BepmiuH TpeyroysHuka A(2;0), B(1;1),
C(5;4). Haligute OnuHY BBICOTHI 3TOTO
TPEYroJibHUKa,  NPOBEJCHHOW U3
BEPIINHBI A.

21. CocTaBUTh ypaBHEHHUE TMPSIMOI],
npoxojsel yepe3 Touky A(l, -2) u

7eBbli (POKYC AuIHICa 259
22. CocTaBUTh ypaBHEHHUE TMPSIMOIL,
npoxopsmend yepe3 Touky A(l, 3) m
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2 2

Xy

npaBblid POKYC rUmep OOkl 16 9

23. Haiftu paccTosiHHE OT IIeHTpa

2 2
OKpYKHOCTH Y +2y=0 10
npAMON
y=4-2x.
2.3. Kpussle BTOpOIrO | 21. YpaBHeHue 24. CocraBbTe ypaBHEHHE MapadoIbl,
nopsiaKa OKPY>KHOCTH. B3ammHoe | ecnu  W3BecTHO, 4YTO  mapabona
pacnooxeHue IBYX | cHMMeTpHu4Ha OTHOcuTeNbHO ocu Oy,
OKPYXKHOCTEH, OKpykHOCTH W | pokyc momemraetcss B Touke F(0;2),
npsIMOH. BEepIIMHA COBMAJaeT C  HAYaJIoM
22. Kanonuueckoe KOOpJWHAT.
ypaBHeHne mapabonb,  ero | 25.CocTaBbTe KAHOHHUECKOE Y paBHEHNE
CBOIiCTBa. THIIEpOOIIBL, eciau JUTHHA
23. Kanonnueckoe JNEUCTBUTENRHOW OCH  paBHa 0,
ypaBHEHHE  dJJUIMIca,  ero | runepbojia MPOXOAHUT dYepe3 TOUKY
CBOWMCTBA. M(9;4).
24. Kanonuueckoe 26. CocTaBbT€ KAHOHUUYECKOE Y paBHEHHE
ypaBHeHHE TUNEpOOJBI, €ro | JNIumnca, 3Has, 4YTO JJIMHA Majon
CBOIiCTBa. MOJIyOCH paBHAa 3, OKCIEHTPUCUTET
25. [Tapabona xak Tpaduk | paBeH.

KBaJ[paTUIHOW (pyHKINH.

26. I'unepOona kak rpaduk
00paTHON MPOMOPIHOHATHEHON
3aBHCUMOCTH

27. CocraBbTe ypaBHEHHE OKP Y>KHOCTH C
neHTpoM B Touke O(5;2), Kacaromiewcs
npsamoit x-3y+2=0.

28. HanucaTph ypaBHEHHE OKPYKHOCTH,
TUaMETPOM KOTOPOH CIyXKHUT OTPE3OK

X

A
npsiMOi 4 3 , OTCEYEHHBII OCSIMU
KOOpPJAMHAT.

3. AHanmuTH4ecKas TeOMeTpHs B IPOCTPAHCTBE

3.1. ITmockocTs. | 27. CriocoOsI 3amanmst | 29. B mpsMoyrosibHOM  1ekapTOBOM
CHOCO6BI 3aJIaHUA U | IJIIOCKOCTH. YPaBHeHI/ISI CUCTEMEC KOOpAWHAT JdaH TeTpasip
yPaBHEHHUS LIOCKOCTH. IUIOCKOCTH. KOOpAMHaTaMH cBoux BepiinH A(l; -
28. Obmee ypaBHenre | 1;2); B(0;-2;1); C(4;-2;3); D(-5;0;1).
IIJIOCKOCTH. Pacnonoxenue | CocraButs ypaBHeHue rpanun ABC.
TIOCKOCTH otHocurenbHo | 30. IlnockocTs 3amaHa cBOUM OO0LIMM
CHCTEMBI KoOpJuHAT. | ypaBHeHHeM: 2x+3y+12z-12=0. Haitru
VYpaBHeHHE  IUIOCKOCTM B | IJIOIIAJb TPEYTOJIbHHKA, OTCEKAeMOro
OTpe3Kax. 3aJJaHHOM TIJIOCKOCTBIO B  IIJIOCKOCTH
29. Paccrosame ot Touku 10 | xOy.
IOCKOCTH.  Yron  wmexay | 31. B npsmMoyronbHOM JeKkapTOBOH
TUIOCKOCTSAMH. CUCTEME KOOpAWHAT JdaH TeTpayp
30. Bzaumuoe KOOpJAWHATAaMH CBOWX BepmuH A(l; -
pacmonoxenne aByx u Tpex | 1;2); B(0;-2;1); C(4:-2;3); D(-5;0;1).
TIOCKOCTEH. Haittu neyrpansnsiit yron ABCD.
32. B nmpsAMOYroJbHOM JeKapTOBOM
CHUCTEME KOOpAMHAT JdaH TeTpayp
KoopAuHaTamMu cBoux BepmuH A(l; -
1,2); B(05-2;1); C(4;-2;3); D(-5;0:1).
Haiitu anuny Beicotel Ha Tpanb ABC.
3.2. [Ipsmas B| 31. Crioco0b1 3aganust | 33. B mpsMoyrosbHOH JekapTOBOH
IPOCTPAaHCTBE OpsiMO B TIPOCTPAHCTBE. | CUCTEME KOOPAHMHAT JaH TETpayip

YpaBHEHHS TIPSAMOM.
32. Yron Mexay IByms

KoopAuHaTamu cBoux BepmnH A(l; -
1,2); B(0:-2:1); C(4:-2;3); D(-5:0:D).

27




IPSIMBIMHU. B3anmuoe
pacroJioKeHUE ABYX NMPSMbBIX B
MIPOCTPAHCTBE.

33. Yron Mexay npsMoil u
IUIOCKOCTBIO. B3aumHoe
pacmoyioKeHHue  NOpsIMOA U
IUIOCKOCTH.

34. Paccrosanue MEXITy

CKpCIIMBAOIUMUCA ITPSIMBIM U,

Haittu yron mexny npsmeimu AD u BC.
34. HaiiTu TOUKY TIepeceueHUs TP IMOA U
IJIOCKOCTH, €CJIM MpsiMast 3a/iaHa JAByMs
toukamu A(-1; 2; 0), B(-2; 1;1), a
IJIOCKOCTh 3aJaHa CBOUM  OOIINM
ypaBHeHUEM 2xX-4y+52-8=0

35. B nmnpsAMOyroiepHOM JIeKapTOBOM
CHUCTEeME KOOPJAMHAT JaH TeTpadap
KoopauHaTamyd cBOWX BepminH A(l; -
1;2); B(05-2;1); C(4;-2;3); D(-5;0:1).
Haiitu yron mexny npsimoit AD u ABC.

3.3. IloBepxHocTu BTOpOIo | 35. Hunuaapuyeckue v | 36. B mpsAMOyrojabHON JI€KapTOBOM
nopsaka KOHHUYECKHUEC IIOBCPXHOCTU. | cuCcTEME KOOpAWHAT IIOBEPXHOCTH
Lunuup BToporo nopsxa. 3a1aHa CBOUM YpaBHEHUEM:
36. HosepxHocTn x242y2437224=0.  Onpenenurb  BHI
BpaIlCHHUA. Cdepa, HOBEPXHOCTH.
KaHOHHHCCKOE YPaBHCHHC | 37 B mpssMOyroJipHON JAeKapTOBOM
Cq)eP Bl DJUMNCOMT, €0 | porene KOOpJIWHAT TOBEPXHOCTH
CBOWCTBA. .
37 RO L — 3§ma}£a 2 CBOUM YpPaBHEHUEM:
THIepGOTOHL x2+2y?+322-24=0. HE)CTpOI/ITB
33, JTBy MO0 CTHBI MOBEPXHOCTH B IPSIMOYTOJIBHON CHCTEME
TUTIEPOOTOUST, KOOpAMHAT. . .
B T T ——— 38. B mpsAMOyroyIbHOW JeKapTOBOU
NMapaboomI. CUCTEME KOOPAUHAT IOBEPXHOCTb
40. I'unepOommyeckuit 3a/lana CBOMM YpaBHCHUEM:
napabooun x2+2y?+372-24=0. Haiitn TOYKU
NepeceueHrs JaHHOW TMOBEPXHOCTH C
npsmoit AB, ecin A(-1;2;0); B(2;-1;2).
39. B npsAMOyronpbHOW  CHCTEME
KoOpIuHAT 3amaHa cdepa cBomM
ypaBaenueM  (x —2)%2+ (y + 1%+
(z—-4)%2=16. Onpeienurs,
nepeceKaeT JIU MIOCKOCTh 2X-4y+5z-1=0
3aIaHHY IO cdepy.
40. B mpsAMOYroOJIBHOM JEKapTOBOU
CUCTEME KOOPAMHAT MOBEPXHOCTh
3alaHa CBOMM YpPaBHEHHUEM: x>+2y2-
24=0. IlocTpoWTs MOBEPXHOCTH B
MPSIMOYTOJIBHOM CHCTEME KOOPIMHAT.
3 cemecTp

4. TIpeoOpa3oBaHMS IIOCKOCTH
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4.1. JIBuKeHue II10CKOCTH.
YacTHEIE BUABI ABUKEHUN

1. JIBuxeHus: oImpenencHue,
CBOMCTBA, ypaBHCHUE

2. TlapannenbHbii epeHoC U
€ro CBOMCTBA.

3. llenTpanbHasi CHMMETPHS U €€
CBOMCTBA.

4. OceBass cUMMETpUd U €€
CBONCTBA.

5. IIoBOpOT U €ro CBOKCTBA.

6. Ckoap3s11as CHMMETPYS U €€
CBOMCTBA

1. okaxwure, 4TO IpsMasi, COAeprKaIast
CepeIuHbl OCHOBAaHHMN pPaBHOOOYHON
Tpamneuuy, nepreHaUKYIIpHa
OCHOBAHUSIM (METOJI 0CEBOI CHMMETPHUH)
2. JlBe mpsiMble, COAEpXKallhe TOYKH

nepecevYeHmst JHaroHaien
napajjienorpaMma, IMEpeceKarT €ro
CTOPOHBI COOTBETCTBEHHO B TOUKax M u
L, N wu K. Jlokaxure, 4TO
YEThIPEXYTOJIILHUK MNLK -

napasienorpaMm (MeToJ eHTPaJIbHOMN
CUMMETpPHUN)

3. Uepes 1ieHTp paBHOCTOPOHHETO
TpeyroJibHUKa IPOBEACHBI J1BE NPsMBIE,
yroJ Mexnay KoTopbsiMu paBeH 600 u
KOTOpblE HE  CcOJep)kaT BepIIMH
TpeyToJbHUKA. JJoKaKuTe, 4TO OTPE3KU
3TUX MNPSMBIX, 3aKIIOYEHHBIE MEXIY
CTOPOHAaMHM  TPEYTOJIbHUKA, PaBHbL
(MeTo1 TOBOPOTA)

4.2. Tlongobuem romorerusi | 7. Ilomobue: ompenenenue, | 4. Jlokaxwure, uto Tpeyroiabanku ABC u
CBOMCTBA, ypaBHCHUE AB,C; mo00HEI, ecnu
8. 'oMoTeTHs 1 ee cBOMCTBA. (AB/AB))=(AC/A,C))= (BM/BM,)),
rne BM u B/M, - MenuaHel

TPEYTrOJbHUKOB.
4.3. Addunnse | 9. Abdunnsie npeodpazopanms. | 5. Boxoseie croponst AB u CD
npeoOpazoBaHUs CaoiicTBa adhunabix | Tpanemuun ABCD mpomoikeHsl 10
IIOCKOCTH npeoOpasoBaHuil B3auMHOTO mepeceueHuss B Touke O.
10. TIlepcnextuBHo-addunrHoe | Toukn E u F — cepeauHsl ocHOBaHMIA
npeoOpazoBaHue Tpanenuu. Jokaxure, yto Touku E, F, O
11. Tlpumenenue ad@UHHBIX | MpUHAAJIEKAT OJTHOW MPAMON (MeETon

npeoOpa3oBaHUil K pEIIEHUIO
3a/ay

adGuHHBIX IpeoOpa3zoBaHUi)

4.4. UnuBepcus

12. WuBepcusa, ee CBOICTBA.
[TocTpoeHre MHBEPCHBIX TOYEK.
13. HMHBepcus OKpYXHOCTH U
PsMOi.

6. IlocTpoutrs 00pa3 kBagpaTa mpH
WHBEPCHH, €CIU I[EHTPOM HWHBEPCHA
SIBIISIETCS BEpIIIMHA KBaJ[para, a CTOpPOHA
KBaJpaTa — ee Pamyc.

5. Teopus n300p HKECHMI

5.1. UenrpansHoe wu| 14. IlenTpansHOE u|7. N306pa3urs IIPaBHJIBHYIO
napasienbHoe napasienbHOe MPOEKTUPOBAHKE. | TPEYTOJIbHYI0 MPU3MY, BIUCAHHYIO B
MPOEKTUPOBAHNE CpoiicTBa NapaJlJIeIbHOIO | LIUIUHIP.

MPOEKTUPOBAHHUS. 8. I[TocTpouTs M300pakeHne MpaBUITHHON

15. N3o0paxeHre TUIOCKUX | MSTHYTOJIHHOM MPU3MBIL.

¢uryp mpu mapawensHoM | 9. JlaH 4eThIpeXyroibHUK-OpHTHHAT

MIPOEKTUPOBAHUH. ABCD. [TocTpouts ero nzo0paxeHue B

16. N3o6pakenne napasieabHON P OEKIUH.

OKPY>KHOCTH MPH NaAPAVICTEHOM

MPOEKTUPOBAHUU.

17. Nzo0paxeHmne

NPaBUIBHOTO MSATHYTOJIBHHKA,

IECTHYTOJIBHUKA,

BOCBMUYTOITBHUKA npu

napassiebHOM

MPOEKTUPOBAHUU.

18. Nzobpaxxenue

MHOTOTPaHHUKOB pu

napanaeabHOM
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IPOEKTUPOBaHUM.
19. N3obpaxenue
MWIMHAPAa ©W  KOHyca B
MapaJuIENBHOM P O EKINH.

20. N3o06paxenue cepsl, ee
9KBATOPA M MOJIFOCOB.

5.2. ITpoexnonHbIH
YEpTEK. OcHoBHbIE
MO3ULMOHHBIE 3aJaYd Ha
MPOEKIUOHHOM YEPTEXKE

21. ITonsiTue
MPOCKITHOHHOTO JepTexa.
TpeboBanws, IpeabSIBIIEMbIC K
TP OCKITMOHHOMY YEPTEKY.

22. ITomHOTA H300paKESHHIA
[Ipumepnr HETIOJHBIX
N300paKeHHH.

23. OcHOBHBIE
MTO3UIIOHHBIE 3a7a4H,

pemraemMple Ha TPOEKIMOHHOM
qepTexe.

10. TlocTpoeHme TOYEK MepeceyeHUs
JIAHHOU MPSIMOM C TpaHsIMU yCEUEHHOU
YEeThIPEXYTOIbHON MUPaMUIIbI.

11. IocTtpoenne TOYEK NepeceyeHus
JaHHOM psSIMO# c 0O0KOBOM
MMOBEPXHOCTHIO KOHYCA.

12. TlocTpoeHne TOYEK MEpeceUYEHUs
JaHHOU npsMoi c 00KOBOIA
MOBEPXHOCTHIO IMJIMHIPA.

13. HaliTu TOUKHM niepecedeHus IpsiMou ¢
IJIOCKOCTSIMHU, COJICPKAIMMH OOKOBbIE
rpaHH Ky0a

5.3. TlocTpoenue cedeHuit
MHOTOTPaHHUKOB

24. CeyeHHe MHOTOTPAHHHKOB.
Meton BHY TP EHHETO
MIPOEKTUPOBAHUSL.

25. CeueHre MHOTOTPAHHHUKOB.
Merton cnenos.

14. Iloctpouth  ceueHue
IUIOCKOCTBIO, 3aJaHHOU
TOYKOUH HAa OOKOBOM rpaHHu.
15. ITocTpouts ceueHre
MIPSIMOYTOJIBHOTO napaJiesenmnena
IUIOCKOCTBIO, 3aJaHHOW CJIeoM H
TOYKO# Ha OOKOBOM rpaHM.

16. IMoctpouts ceueHne
MIPSAMOYTOJIIBHOTO napaJuienenmena
IJIOCKOCTHIO, 3aIaHHON TPEeMS TOYKAMH
Ha er0 OOKOBBIX TPAHSX.

KyOa
CleIoOM H

5.4. IlocTpoeHue cedeHuit
KPYTJIBIX Te

26. CedeHue UWIMHApPA U
KOHyca. MeToa BHYTpEHHErO
MPOCKTUPOBAHHUS.

27. Ceuenme uMIUHApPA U

KOHyca. MeTtox cieoB.

17. TlocTpouThb ceue€HUE WIMHIpPA
IUIOCKOCTBIO, 3aJaHHOW CIIEIOM |
TOYKOH Ha 00pa3yroliel IUINHPA.

18. Iloctpoutp cedeHue KOHyca
IJIOCKOCTbIO, 3aJJaHHON TPEMsI TOUYKAMU
Ha ero 00pa3yonux.

6. OcHOBaHHS T€OMETPHH

6.1. ITpoGnema msaToro 28. Axcuomatnyeckoe | 19.  JlBe  mapainienbHble  NpsMbIe
nocrysara. Oomme MIOCTPOECHUE FEOMETPHM. | IIepeceueHbl  ceKylen. HMcnonbsys
BOIPOCHI AKCHOMATHKH. «Hauana» EBknnma. aKCUOMAaTHUKy EBKIHIA, TOKaXUTE, YTO
ABCONMIOTHAS FeOMETPHA. 29. TpeboBanus, | OMCCEKTPHUCH HAKPECT JISKAIUX YTIIOB
npeabsBIsieMble K  CHUCTeME | MmapajiielibHBI.
aKCUOM. AGcomorHas | 20.  JIBe mapamnenbHble  TpsIMbIE
reoMeTpusl. nepecedyeHsl  cexyuied. Mcmons3ys
30. OKBUBAJIEHTHl ~ MATOTO | aKCMOMAaTHKy EBKIInma, MOKaXuTe, YTo
nocTyJjara. OMCCEKTPUCHI OTHOCTOPOHHUX YTJIOB
MepHeHIUKY JISIPHBI.
21. JlBe mapajienbHble MpsIMBbIC
nepecedyeHsl  cexyuieil.  Mcmomnssys
akcuoMaTuky EBKkimnaa, mokakure, 9To
OMCCEKTPUCHI COOTBETCTBEHHBIX YIJIOB
napaJiieN bHbI
6.2. Cuctembl aKCHOM 31.  Cucrema akcuoM | 22. B wunHrepnperauuu I[lyankape
I'uns0epra E3, | mnanuMetpuu JIo6aueBCKOTO MO CTPOUTH
HEMPOTUBOPEYNBOCT. paBHBIE OTPE3KH.
32. Cucrema axcuoM Beitns | 23. [Toctpoutrs  Tpamenuto B
E3, HenmpoTHBOPEUMBOCTS. HMHTEepIpeTau [Tyanxkape

Axcuoma HapaIeIbHOCTH
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JloObaueBcKoro, CiaeaCTBHI U3
HEe.

33. CBolicTBa
TPEYrOJHLHUKOB Ha TIOCKOCTH
JlobaueBckoro.

RYS CBoiicTBa
YETHIPEXyTOJIbHUKOB Ha
m1ockoctu JlIo6aueBckoro.

wianumeTpun JlobaueBckoro.

24. Ha mnockoctu Jlob6adeBckoro nan
tpeyrompauk  ABC, rme ZA=36°,
/B=80°, ~ZC=50°. Haiitu npedekr
TpeyroabHuka ABC.

25. Jlauel fABe TpsAMBbIE CBOUMH
ypaBHeHusIMH: 3X-y+1=0 u x+3y-2=0.
Ucnonp3yss DOHATUS  aKCHOMAaTHKU
Beiins, qoka3aTh, 4TO IPSIMbIE B3aUMHO
MePIEHANKY JITPHBI

CocraButens (n): [lo3nnskosa E.B., nouent kagp. MOMM

(@amunus, unuyuanst u 0ondcHocms npenodagameri (et))
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