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AHHOTaUMs padoveil NPOrpaMMbl JUCHUILTHHBI

JucuuninuHa «AHaIUTHYECKass TEOMETPUS» BXOAUT B O00S3aTENbHYIO  4YacTh
oOpasoBarensHON TporpamMmbl  OakamaBpuata 1o Hampasiaernuto 01.03.01 -
MaremaTtuka

JlucuunnuHa peanusyeTcsl Ha (akylIbTeTe MAaTeMaTUKU M KOMIIBIOTEPHBIX HayK
kadenpoit quddepeHnnaIbHbIX YpaBHEHHH U (YHKIIMOHATLHOTO aHAJIH3a.

ConepxaHue  JUCUMIUIMHBI ~ OXBAaTbIBAET KPYTr  BOIIPOCOB,  CBSI3aHHBIX €
(dopMupOBaHHEM U PA3BUTHEM Y CTYIEHTOB MPO(ECCHOHANBHBIX U CIEHUATBHBIX
KOMIETEHLIUH, IO3BOJSIIOIIMX KM Ha 0a3¢ OCBOEHHBIX TEOPETUYECKUX MU
IPAKTUYECKUX OCHOB MaTEMaTUYECKOI0 anmnapara OCYLIECTBJISITH
npo(heCCUOHATIBHYIO 1€ATEIbHOCTb.

JucruruiHa HateneHa Ha (GOPMUPOBAHKE CIICAYIONIUX KOMIETEHIIUNA BBITYCKHUKA:
yauBepcanbHbix — YK-1, obmenpodeccuonansubix — OIIK-1, npodeccnoHanbHbIX —
ITK-3.

[IpenogaBanne OUCHHAIUIMHBI NPEIYCMATPUBAET IPOBEICHHUE CIEAYIOIIMX BHJIOB
y4eOHBIX 3aHATUI: JEKLIUH, TPAKTUYECKUE 3aHATHUS, CAMOCTOsITEIbHAs padoTa.

Pabouass mporpamma IUCHMILIMHBI NpPEeLyCMaTpUBAET MPOBEACHUE CIEAYIOMIHNX
BHUJIOB KOHTPOJISI yCIIEBAEMOCTH B (pOpMe: KOHTPOJbHAs padoTa, KOJJIOKBUYM H

IPOMEKYTOUYHBIN KOHTPOJIh B hOpME dK3aMEHa.

OO0beM IUCHUILUIMHBI 5 3a4eTHBIX €IMHHUIL], B TOM YHCJIE B aKaJEMUUECKUX Yacax I10
BUJIaM y4ueOHBIX 3aHaTHi 180 .

O0beM TUCIMIUIMHBI B OYHOM (hopMme

YyeOHble 3aHATHS ®opma
B TOM YHCJIE IPOMEKYTOUHOU
'y KonTakTHas pabora oOyuaromuxcs ¢ KCP CPC, B aTTecTaluu
§ IpernoiaBaTeneM TOM (3auer,
3 § W3 HHAX yuciie | Auddepenuupona
© R % Jle | Jlabopa | Ilpaktuu | KOHCYI! 9K3. HHBIH 324€T,
R | ki | TopHBIE €CKHe bTaINH OK3aMeH)
WY | 3aHSATHS | 3aHATHSA
1 180 | 62 | 32 0 30 - - 82+36 9K3aMeH




1. Iean ocBOEHHUSI TUCUUILIHHBI

[emssMu OCBOEHMS TUCLMIUIMHBI «AHAJIUTUYECKAass T€OMETPUsD SBIACTCS U3YyYCHUE
CTYJACHTaMH TPOCTPAHCTBEHHBIX OOBEKTOB (TOYKHU, MpPsIMbIC, MIOCKOCTH, (UTYPHI,
TeJa U T.J.) C IOMOIIBIO METOIa KOOPJMHAT, HCII0JIb3Ys anapar ajireOpsl.

2.Mecro nucuuniannsl B crpykrype OOII 0akasiaBpuarta

JucruminHa « AHaTUTHYECKas TEOMETPHUs» BXOIUT B oOs3aTenbHy0 yacth OITOIT,
no Hanpasyiennro 01.03.01 — MaremaTtuka.

AHanuTndeckas IreoOMCTpUA  SABJAIOTCA OJHUMMHM W3  Ha4YaJbHBIX  Pa3JiCJIOB
COBpeMeHHOfI MAaTCMAaTUKH U UT'PAOT BaA)KHYIO POJIb B OCOBHAHHOM OCBOCHHHU APYI'UX
MAaTCMATUYCCKUX W IIPUKIAAHBIX  JUCHOUILIIMH, T.K. MCTOJAbI MW  alllapar
AHAJIMTUYECKOM IrCOMCTPHUN HAXOIAT CaMOC HMHPOKOC IMPUMCHCHHC BO MHOI'HMX
HayKaX, Ha HGpBBIfI B31J14, BECbMa OTAAJICHHBIX OT MaTCMAaTHUKU. Ot JAUCTHUITIIMHBI
BMCCTC C MATCMAaTHYCCKHM aHAJIM30M, TGOpHGﬁ (I)YHKI_II/II/I KOMIIJICKCHOI'O H
HGﬁCTBHTGHBHOFO IICPCMCHHOTI'O ABJIAIOTCA q)YHI[aMGHTOM, Ha KOTOPOM CTPOHUTCS BCA
MAaTCMATUYCCKAA HAayKa.

3. Komnerenuuu odyyamwuerocsi, opMmupyemMbie B pe3yjabTaTe 0CBOCHUS
AUCHHUILIMHBI (IepevYeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4eHMs )

Koa nu naumenoBanue | Kox u nHaumenoBanue | [liianupyemsie IIpoueaypa ocBoenus
KOMIIeTeHIIUH U3 HHIHKATOPA pe3yJabTaThl
oI11o1 AOCTHKEHUS o0y4eHuUs
KOMIIEeTeHIH

YK-1 VK-1.1.3naer 3naem: cTpyKTYpy KoncnektupoBanue u
Crniocoben INPUHIUIBI cOopa, 3aja4u B 00J1aCTH npopaboTKa
OCYIIECTBJISITh TIOUCK, | OTOOpa M 000OIICHUST | MaTeMaTHKH, JIEKIITHOHHOTO
KPUTHYECKUH aHAIN3 | MHpOpMaIUH. TEOPETUYECKOMN Mmarepuara.
Y CHHTE3 MeXaHUKHU U pu3ukm, a | Yyactue B
uHpopManuy, TaKxe 0a3oBbIe MPAKTUYECKUX
MIPUMEHSTh COCTABJISAIONINE TAKUX | 3AHATHSX.
CHCTEMHBIH MOAX0] 3ajau. CamocrosTenbHas
JUIS pellieHus Ymeem: paborta.
MOCTaBJICHHBIX 3a/1a4 aHAJIN3UPOBAThH

ITOCTAaHOBKY JIAaHHOU

MaTeMaTHYeCKOM

3aja4w,

HE00X0IUMOCTh U

(W) 1OCTaTOYHOCTH

uHpOpMaLu 11 ee

pereHws.

Bnaoeem: HaBbIKaMH

cbopa, orbopa u

0000111eHUsT HAYyYHOU

uH(popMaluu B

o0nactu




MaTEMAaTHYECKUX
JUCLIUTLINH.

VK-1.2.Ymeer
COOTHOCHTH
Pa3HOPOIHBIE SIBJIICHUS
U CHCTEMaTHU3UPOBATh
UX B paMKax
N30paHHBIX BUJIOB
podecCHOHATBLHOM
NEeSITETTLHOCTH.

3naem. IPUHIUIIBI
MaTeMaTH4eCKOro
MOJICIIMPOBAHUS
Pa3sHOPOIHBIX
SIBIICHUH,
cucTeMaTH3aluu
Hay4YHOI nH(pOpMaIH
B o0nactu
MaTeMaTHKHU U
KOMIIbIOTEPHBIX HaYK.
Ymeem: cucremno
HOJIXOAUTH K
pEIIEHNIO 3a/1a4 Ha
Pa3sHOPOHbIE SBJICHUS
B o0yiacTH
MaTEeMaTHKHU U
KOMITBIOTEPHBIX HaYK.
Braoeem: naBbikamu
CHCTEMaTH3aIHH
Pa3sHOPOIHBIX
SBJICHUM IyTEM
MaTeMaTHYECKUX
MHTEpIIpETAUi U
OLICHOK.

VYK-1.3.meet
MPAKTUYECKHA OTIBIT
paboThI C
MH(OPMaIMOHHBIMU
HUCTOYHHUKAMMH, OIIBIT
HAyYHOTO MOUCKA,
CO31aHUA HAYUYHBIX
TEKCTOB.

3Haem: cOBpeMEHHBIE
MeToAbI cOopa U
aHaJ3a HAyIHOTO
Mmarepuana ¢
UCTIOJIb30BaHUEM
MH(POPMAIIMOHHBIX
TEXHOJIOTHIi;
OCHOBHBIE METO/IbI
paboThI ¢ pecypcaMu
cetu MHTEpHET.
Ymeem: npumensaTh
COBPEMEHHBIE METOIbI
U Cpe/ICTBa
aBTOMaTU3HPOBAHHOTO
aHaIn3a u
cucTeMaTH3aluu
HAYYHBIX JaHHBIX;
MPAaKTUYECKH
MCTIOJIB30BaTh HAYYHO-
o0Opa3oBaTenbHbIC
pecypcel MaTEpHET B
HAyYHBIX
WCCIICIOBAHMSIX U B
JeSITeTbHOCTH
nejiarora.

Braoeem: naBbikamMu
MCIOJIb30BaHUs




MH(POPMAIIMOHHBIX
TEXHOJIOTHH B
OpraHu3aluy u
MPOBEJICHUHN HAYYHOTO
UCCIICIOBAHMS,
HaBbIKaMU
UCTIOJIb30BAaHUS
COBpPEMEHHBIX 0a3
JTAHHBIX; HABBIKAMH
MPUMEHEHUS
MYJIbTUMEIHIHHBIX
TEXHOJIOT U
00paboTKu 1
MpeJICTaBICHUS
uHpOpMaInu;
HaBbIKAMU
aBTOMATH3aIUU
MOJATOTOBKH
JIOKYMEHTOB B
Pa3IMYHBIX TEKCTOBBIX
U Tpadu4YecKuX

peaaKkTopax.
OIIK-1. OIIK-1.1.06nanaet 3naem: KoncnextupoBanue u
Crnocoben 0a30BbIMU 3HAHUSIMHU, | TEOPETHYECKHE npopaboTka
KOHCYJIbTUPOBATh U MOJIy4E€HHBIMU OCHOBBI 0a30BbIX JIEKLHOHHOTO
HCII0JIb30BaTh B o0Onactu MaTeMaTUYeCKUX Marepuana.
(byHIaMeHTaIbHBIC MaTEeMaTHYECKUX U JUCLUILINH VYyactue B
3HAHUA B 00JaCTH (umm) (MaTeMaTu4ecKoro MPaKTUYECKHUX
MaTeMaTH4eCKOro €CTECTBEHHBIX HayK. aHayu3a, 3aHSTHSIX.
aHaJIn3a, KOMIUIEKCHOTO U CamocTosiTenbHast
KOMILJIEKCHOTO 1 (YHKIIMOHATEHOTO pabora.
(GYHKIIMOHATIBHOTO aHam3a
aHayn3a anreopsl, anreOpsl,
AHAJIMTUYECKOMN AHAJIMTUYECKOMN
reOMEeTpPHUH, reoMeTpuUH,
nuddepeHraIbHOR T depeHaIbHOR
reOMETPUHU U reoMeTpUU U
TOIIOJIOTUH, TOIIOJIOTUH,
g depeHInaIbHbIX T depeHIHanTbHbIX
YpaBHEHUH, YPaBHEHUH,
JUCKPETHON JMCKPETHON
MaTEMaTHKU U MaTEMaTUKH U
MaTeMaTHYeCKOU MaTeMaTH4eCKOn
JIOTUKH, TEOPUHU JIOTUKH, TEOPUH
BEpPOSITHOCTEM, BEPOSITHOCTEM,
MaTeMaTHYECKON MaTeMaTHYECKON
CTaTUCTUKU U CTaTHUCTUKH U
CIIy4alHBIX CIIy4alHbIX
MIPOLIECCOB, MIPOLIECCOB,
YHCJIEHHBIX METOJIOB, YHCJICHHBIX METOJIOB),
TEOPETUYECKOMN a TaKkxKe
MEXaHHUKU B TEOPETUUECKON

po¢eCCHOHAITBHON

MEXaHUKH, PU3UKH.




ACATCIIbHOCTH

Ymeem: pemars
3aJ1auM, CBA3aHHbIE C
UCCIICIOBAaHHEM
CBOMCTB (PyHKITUH 1
WX MPOU3BOJIHBIX, C
MHTETPUPOBAHUEM, C
HU3YYCHHEM
(YHKIIMOHATBLHBIX
PSIOB, C
nuddepeHImaTbHBIMA
YpaBHCHUSIMH, C
YHCICHHBIM
peleHneM
nuddepeHIaTbHBIX
YpaBHEHUH, C
anredpandecKuMu
YPaBHCHHUSIMH U UX
CHUCTEMaMH.
Braoeem: 6a3oBpiMU
MeTOoJaMHU
COBPEMEHHOTO
MaTEeMaTHYECKOTO
aHaJN3a 1o
UCCIIETOBAaHUIO
MaTEeMaTHYECKHUX U
€CTECTBEHHOHAYYHBIX
3ajad.

OIIK-1.2.Ymeer
HUCITIOJIB30BAaTh X B
npodeccuoHaNbHOMI
JESITETbHOCTH.

3naem: cnocoObl
HCIIOJIb30BaHMS
3HAHUU B Pa3IMUHBIX
001aCTIX MaTEMATHKU
MIPH pEIIeHUN
KOHKPETHBIX 3a/1a4 B
0071aCTH MaTeEMaTHKHU
U €CTECTBEHHBIX HayK.
Ymeem: npumenaTh
pa3IMYHbBIC METOJIBI
COBPEMEHHOTO
MaTeMaTHYECKOTO
aHaJIM3a 1o
HCCIICOBAHUIO
MaTeEMaTHYECKUX U
€CTECTBCHHOHAYYHBIX
3ajad.

Bnaoeem. HaBeIKamMu
MIPUMEHEHUS

METOH0B
COBPEMEHHOTO
MaTeMaTHYECKOTO
aHaM3a MpH pelIeHun
KOHKPETHBIX 3a/1a4 B
0071aCTH MaTeMAaTHKHU
Y €CTECTBEHHBIX HAYK.




OIIK-1.3. Umeer
HaBBIKH BBIOOpA
METOJIOB PEIICHUS
3ama4
npodecCHOHATBLHOM
NEeSITeTbHOCTH Ha
OCHOBE
TEOPETUICCKUX
3HAHUU.

3naem: pa3iauuHble
METO/IbI
COBPEMEHHOTO
MaTeMaTHYECKOTO
aHaju3a 1o
HCCJIEIOBAHUIO
MaTeMaTUYECKUX U
€CTECTBECHHOHAYYHBIX
3ajad4.

Ymeem: xoppekTHO
BEIOpATh METOIBI
pelIeHUsT KOHKPETHOM
3a7a4M B 00J1aCTH
MaTeMaTUKU U
€CTECTBCHHBIX HayK.
Bnaoeem. HaBpIKaMu
BBIOOpA

METO/IOB PEIICHHUS
3aJ1a4 COBPEMEHHOTO

MaTeMaTH4eCKOro
aHaJn3a.

IK-3. [1K-3.1. 3HaeT oCHOBBI | 3HAET: pa3HbIE KoncnektupoBanue u

CrniocobeH cobupath, | COBPEMEHHBIX MOJIXO/IbI K npopaboTka

o0pabatbIBaTh U Hay4HBIX OIIpeIeIEHUI0 JIEKLIMOHHOT'O

UHTEPIPETUPOBATH UCCJIEJIOBaHUH, OCHOBHBIX [TOHSTHH MaTepuaia.

JlaHHbIE COBPEMEHHBIX | HEOOXOUMBbIE IS MaTEeMaTHKHU; VYuyacTue B

Hay4YHBIX (dbopMupoBaHUs OCHOBHBIE TTOHATHUS MIPaKTUYECKUX

HCCIIEIOBaHUM, BBIBOJIOB T10 UHPOPMATUKH; 3aHATHUX.

HEO0OXOIUMBIE IS COOTBETCTBYIOLINM (bopMyIUPOBKHI CamocTosiTenbHast

¢dbopmupoBaHus Hay4YHBIM MaTEMaTHYECKHUX pa0ora.

BBIBOJIOB 110 HCCJIEIOBAHMSIM. YTBEPKACHUM MpH

COOTBETCTBYIOIIUM Pa3INYHbIX

Hay4YHBIM M3MEHEHHUAX UX

UCCIIEJOBaHMSIM. HCXOJHBIX YCIIOBUI;

Pa3UYHBIE S3BIKA
IPOrpaMMUPOBAHUS;
Ymeer:
yCTaHaBJIMBATh CBS3U
MEXY Pa3TUIHBIMA
peIMETHBIMU
paszienaMu ¢ y9eTom
cnenuduku
MaTeMaTHKHU U
UHPOPMATUKU
HEOOXOIUMBIE IS
dbopmupoBaHus
BBIBOJIOB TIO
COOTBETCTBYIOLIUM
HayYHBIM
UCCIICIOBAaHUSIM.
Bnaneer:
OIpeieIeHHBIMU
HaBBIKAMH




TUTAHUPOBAHUS U
MPOBEACHUS PAOOTHI
0 COOMPaHUIO,
00pabaThIBaHUIO U
WHTEPIPETHPOBAHUIO
JTAHHBIX COBPEMEHHBIX
HAyYHBIX
HCCIICIOBAHUM,
HEOOXOIUMBIX JUIS
dhopMHUpOBaHHS
BBIBOJIOB TIO
COOTBETCTBYIOIIUM
HAyYHBIM
HCCJICTOBAHMSIM.

[1K-3.2. [Inanupyet
MOMYJISIPHBIE JICKIUH,
OKCKYPCHH U APYTUE
BU/JIBI IESTEILHOCTH
HEO0OXOIUMBIC IS
dhopMHUpOBaHHS
BBIBOJIOB TIO
COOTBETCTBYIOIIUM
HAyYHBIM
UCCJICIOBAHUSIM.

3HaeT: pa3HooOpa3HbIe
(bopMBI TIpoTIaraHbl U
TOMYJISIPU3AIAH
3HaHUU B 00JacTu
MaTEMAaTHKH H
UHPOPMATUKH. Y MEET:
TUTAHUPOBATh
U3JI0KCHUE
Pa3IUYHBIX 0a30BbIX
BOIIPOCOB M3y4YCHUS
MaTEMaTHKH H
nH(pOpMaTHUKH B
JIOCTYITHOM 1St
JAHHOM ayTUTOPUU
dbopwme. Braneer:
oTpeieIeHHBIM
OTIBITOM
TUTAHUPOBAHUS U
MIPOBEICHUS
JKCKYpPCUHN IS
MIPOTIaraH/Ibl U
MOMYJISIPU3AINH
3HaHU# B 00J1aCTH
MaTEeMaTUKH U

MH(OPMATUKH.
I1K-3.3. IIpoBoauT 3HAeT: COBPEMEHHBIE
HE0OXOIUMYIO pabOTy | METOJIBI 1O
o coOHupaHuio, coOupaHuio,
00pabaTbIBaHUIO U 00pabaTbIBaHUIO U
MHTEPIPETUPOBAHUIO | UHTEPIPETUPOBAHHIO
COBPEMEHHBIX COBPEMEHHBIX
HaY4HBIX HaY4HbIX
HCCIICTOBaHUM, HCCIICIOBAHHIA,
HEOOXOAUMBIX JUIS HEOOXOAUMBIX JUIS
dbopMupoBaHUs dbopMupoBaHUs
BBIBOJIOB T10 BBIBOIOB IO
COOTBETCTBYIOIIIM COOTBETCTBYIOIIUM
Hay4YHbIM HaY4YHbIM
UCCIICIOBAaHUSIM. UCCJICIOBAaHUSIM.




YMeer: npusiieyb
BHUMaHUe
00yJaromuXxCcs K
MaTeMaTHYeCKUM U
KOMITBIOTEPHBIM
HaykaMm. Braneer:
HABBIKAMU
MPOBEJICHUS pabOThI
0 COOMPaHUIO,
00pabaThIBaHUIO U
WHTEPIPETHPOBAHHIO
COBpPEMEHHBIX
HAyYHBIX
HCCIICIOBAHHUM,
HEOOXOIUMBIX JUIS
(dhopMHUpOBaHHS
BBIBOJIOB TIO
COOTBETCTBYIOIIUM
HAyYHBIM
MCCJICTOBAHMSIM.

4. O0beM, CTPYKTYpPA U COAepPKAHUE JUCHUIIINHBI

4.1. O0beM IUCIMUIUIMHBI cOocTaBigeT 5 3aueTHRIX emmaui, 180 akameMHYECKUX
4acoB.

4.2. CTpyKTYpa AUCHHUILINHBI

Buasbi yueOHoii padorsl,

Ne Pa3pnennl u TeMbl BKJII0Yast
n/n AHCUHMILINHBI CaMOCTOSITEIbHYIO PadoTy Dopmbl
CTY/IeHTOB M TPY/10€MKOCTb TeKylIero
(B 1yacax) KOHTPOJIA

Cemectp
Henens cemecTpa

Bcero
Jlekuuu
IMpaxkTuy.
3aHATHSA
CPC
KCP

1 Moayab 1. Bektopsl. JlelicTBHS HaJl BEKTOPaMH.

2 Tema 1. [Ipeamer u 3amaun | 1 1-2 16 |4 4 8
AT". CucteMbl KOOpIMHAT.

IIpocreiimue 3anaun YcrHbII
AHATUTUYECKOU orpoc,
TE€OMETPHH. MIMCbMEHHAs
3 Tema 2. JleiicTBus Hax 1 |35 20 |6 6 8 KOHTPOJIbHAS
BekTopamu. CkaisipHoe, pabota

BCKTOPHOC, CMCIIaAHHOC
IMMPOU3BCACHUC BCKTOPOB.

4 Htoro no moay.o 1: 1 1-5 36 |10 10 16 Komnoksuym

5 Mopayais 2. [IpsiMmasi M IVIOCKOCTb.

6 Tema 3. [Ipssmas Ha 1 6-8 36 |6 6 24 YcTHBIN
riockocTH. [1mockocTs. OIpoc,

[Tpsimast B mpocTpaHCTBe. MUCbMEHHAas




KOHTPOJIbHAS
pabora

7 HToro mo moay.iio 2: 1 6-8 36 |6 6 24 KomnnokBuym

8 Monayasn 3. Kpuble 2-ro nopsijaka.

9 Tema 4. Kanonuueckue 1 9-12 36 |8 8 20 .
YpaBHEHHSI KPUBBIX 2-TO ¥ CTHEIM
HOpsiiKa. Y paBHEHUS OHPpOc,
KPHUBBIX 2-TO TIOPS/IKA B [TACEMCHHA
IIOJISIPHOM cUCTEME KOHTPOJIbHAA
KOOP/IMHAT. pabora

10 | WUroro mo moayJio 3: 1 9-12 |36 |8 8 20 KomnokBuym

11 | Moayab 4. IloBepXHOCTH 2-10 OPS/AKA.

12 | Tema S. YpaBHeHus 1 13-16 |36 |8 6 22 YcTHbIi
IIOBEPXHOCTEH BpPALCHUS. OIIpoC,
KanoHuveckue ypaBHEHHUs MUChbMEHHAs
MOBEPXHOCTEN 2-TO KOHTPOJIbHAS
MOpsIJIKA. pabora

13 | Uroro mo moayJiio 2: 1 13-16 |36 |8 6 22 KomtokBuym

14 | Moayas 5. [1oAroToBKAa K 3K3aMeHY

15 | [ToaroToBka K SK3aMeHy 1 |17 36 36 DK3aMeH

16 | WUroro mo Moy 5: 1 17 36 36 DK3aMeH

17 | Uroro 3a 1 cemectp: 1 |1-17 |180 | 32 30 118 DK3aMeH

18 | Uroro: 1 1-17 | 180 | 32 30 118 DK3aMeH

4.3. Coaepkanue JMCUMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (pa3jesiam)
4.3.1. CopepxxaHue JeKIMUOHHBIX 3aHATHN 10 JUCIHUILIHUHE
1 cemecTp

Moayab 1. Bektopsl. JleiicTBUsi HAJl BEeKTOpaM#

Tema 1. Bregenue: npeameT U 3a7a4u aHATUTUYECKON reomeTpun. AdpuHHas
cucreMa koopauHat B E; u E;. [IpsamoyronpHas aekapToBa cucteMa KOOPJAUHAT KaK
YacTHBIN cydail ooOmen ahPuHHOM cuCTeMbl KOOPIUHAT.

[Ipocrenmue 3anaum aHATUTUYECKON TEOMETPUM:

1) paccrosiHue MeXIy TOYKaMH; 2) JEJICHHE OTpe3ka B JaHHOM OTHONICHUU;
3) momaab TPEyroJbHUKA.

[TonsipHass cucrteMa KOOpJMHAT Ha IUJIOCKOCTH, MWIMHApUYECKas W chepuueckas
CHUCTEMBbI KOOPJIUHAT U CBS3b C JIEKAPTOBOM MPSIMOYTOJIbHOM.

Tema 2. Bekropsl. ClioxkeHHE BEKTOPOB. YMHOXEHHE BEKTOpPAa HA YMCIIO.
[TonATHE NTUHEWHOM 3aBUCUMOCTH BEKTOpPOB. baszuc. TeopemMa O €IMHCTBEHHOCTH
pasyiokeHusi BeKkTopa Mo AaHHoOMYy Oasucy. Koopaunatel BekTopa. CxansipHoe
MIPOU3BEICHUE BEKTOPOB U €0 CBOMCTBA. BEKTOpHOE MpON3BENECHNE BEKTOPOB U €T0
cBoiicTBa. CMemIaHHOE TIPOM3BEJCHHE BEKTOPOB M €ro cBoMcTBa. J[BoitHOE
BEKTOPHOE MPOU3BEICHNE BEKTOPOB.

Moayas 2. [Ipsimasi ¥ IVIOCKOCTH
Tema 3. Ilpsmas nuHuUs Ha MUIOCKOCTU. KaHOHMYECKOE W TapaMeTpuyecKue
YpaBHEHUs IMPSIMOM. YpaBHEHUE IIPAMOM, MPOXOAALIECH 4Yepe3 MTaHHYK TOUYKY



NEPIeHIUKYIAPHO JaHHOMY BekTopy. OOmiee ypaBHEHHE TMPSMOM U €ro
HCCIICIOBAaHNE. YPAaBHEHUE IIPSAMOM, NIPOXOAALIEH Yepe3 JBE JaHHBIE TOYKH.
YpaBHeHue npsMoii “‘B oTpe3kax’”’. YpaBHEHHE MPSMOM ¢ YTIO0BBIM KO3 (HUITUEHTOM.
Yron Mexay AByMs NPSMBIMH. Y CIOBHUS MApAJLIEIBHOCTH U NEPIECHINKYJIIPHOCTH
IByX mpsMbIX. HopmanbHOe ypaBHEHHME IUIOCKOCTH U TPUBEICHHE OOIIEero
YPaBHEHHUS K HOPMAJIBHOMY BUAY. PaccTosiHME OT TOYKM 10 MPSMOW Ha IJIOCKOCTH.
[Ty4ox npsimMbIX.

[TnockocTe. YpaBHEHHE IIOCKOCTH MPOXOAAIIEH Yepe3 AJaHHYI0 Touky. OOmiee
ypaBHEHHE  IUIOCKOCTU. MccimepoBaHue — OOIIET0  ypaBHEHUS — IUIOCKOCTH.
[TapameTpudeckue ypaBHEHHs IIJIOCKOCTH. YPaBHEHHE IUIOCKOCTH ITPOXOSIIEH
yepe3 TpU [JaHHbIE TOYKH. YpPaBHEHUE IUIOCKOCTH ‘B OTpe3Kax’. YcCIoBUSA
NapaJJICNbHOCTH, IEPHEHAUKYJSIPHOCTH W COBINAJEHUA JIBYX IUIOCKOCTEH.
HopmanbHOE ypaBHEHHE IUIOCKOCTH M MpPUBEIECHUE OOLIEro ypaBHEHUS K
HOpPMaJbHOMY BHUAY. PaccTossHue OT TOYKM 10 IUIOCKOCTH. Ily4ok muiockocTen.
Cas3ka mockocter. KaHoHMYecKoe M mapaMeTpu4ecKue ypaBHEHHs NMpsMOU B Es.
[Ipsmas Kak JUHUA NEPECEUYEHUs ABYX IUIOCKOCTEH. Y CIIOBHS MAPAIIIENBHOCTH U
MIEPIICHIUKYJIIPHOCTH JIByX NpsAMbIX B Es. [lpamas m miockocts B Ez. Touka
IIEPECECUCHUS IPSAMON 17§ IIJIOCKOCTH. Ycenosus NapajuIeIbHOCTH,
NEPIEHAUKYJIAPHOCTH W NPUHAUICKHOCTH IPSAMOM U IUIOCKOCTH. YTOI MEXKIY
IPSIMOM U IIOCKOCTBIO. YTOJ MEXAYy IUIOCKOCTAMHU. PaccrossHue OT TOYKH 10
npsimoit B E3. Paccrosinne Mexy asyms npssmeiMu B Eg.

Moayas 3. KpuBble 2-ro nopsiika

Tema 4. OKpyXHOCTb. OIUIMIIC, BBIBOJ KAHOHUYECKOTO YpPaBHEHUS.
DKCLUEHTPUCUTET U JUPEKTPUCHI Aunca. Beipaxkenue (pokanbHbIX pagnycoB yepes
skcuenTpucurer. KacarenpHas k ammncy. OnTudaeckoe CBOMCTBO JJUIUIICA.

['unepOonia. BbIBOA KAaHOHMYECKOTO YypaBHEHUS. ACUMITOTBHI THUIIEPOOJIBI.
Bripaxkenue (pokaJlbHBIX panyCcoB rUnepOosbl yepe3 IKCUEHTpUucuTeT. OnTuyeckoe
CBOMCTBO TUIIEPOOJIBI.

[TapabGona. BeiBojg kaHoHudeckoro ypaBHeHusi. KacarenpHas k mapaouie.
OnTtuyeckoe CBOMCTBO mapaloibl. YpaBHEHUS IUAMETPOB JILIUIICA, THUMNEPOOIbI U
napaboJIbl.

Mopyab 4. [loBepxHOCTH 2-T0 MOPSIAKA
Tema 5. KaHoHHMueckne ypaBHEHHs IIOBEPXHOCTEM BTOPOTO MOPSAKA.
[ToBepxHoctn Bpamienus. TpexocHbiit smaunconsi. OQHOMOIOCTHBIN TUIIEPOOTIONI,
JIBYTIOJIOCTHBIA TUTIEPOOTIOUI. DIMUNTUYECKUN Mmapadosona. [ unepooamdeckuit
napabonoun. Ilummanpuyeckue moBepxHOCTH. [IpsMonuHeitHbIe 00pasyromue
OJIHOTIOJIOCTHOTO TUNepOoonaa U TunepOoIndecKoro napadoaonia.

Moayas 5. IToaroroBka K 3K3aMeHy



4.3.2. Conepxxanue 1a00paTOPHO-NPAKTUYECKHUX 3AHATHI 10 JUCHUIIMHE
1 cemecTp

Mogayas 1. Bektopsbl. /lelicTBHs HaJl BEKTOPaMH
3austue 1. IlpssmoyronpHbie W addUHHBIE KOOPAWHATHI TOYEK HaA TIJIOCKOCTH.
Paccrosnue Mexay IByMsl TOYKAMH Ha IUIOCKOCTU. JlelieHMe oTpe3ka B JTaHHOM
oTHomieHudu. [Tnomans TpeyronbpHuka. Pemenue 3amay.
3ansitue 2. IlomspHas, muauHApuYeckas W cdepuyeckas CHUCTEMbl KOOPJHUHAT.
Pemenue 3anau.
3ansatue 3. Bekrtopsl. [lelictBus Haj BekTopaMu. CKalsipHOE IPOU3BEIICHUE
BEKTOpOB. Pemenue 3a1ay.
3ansTue 4. BekTopHOE MNpOU3BEACHUE, CMENIAHHOE MPOU3BEIACHUE BEKTOPOB.
Pemenue 3amau.
3ansTue S. /[BoiiHOE BEKTOPHOE MPOU3BEACHNE BEKTOPOB. Pemenue 3anay.

Mopayas 2. [IpsiMmasi 4 IUIOCKOCTH
3ansarTue 6. [Ipsmas nuHug HA TIIOCKOCTH. PaccTosiHME OT TOYKHK 10 TPSAMOM. YTOI
MEXAY NpsIMbIMH. PaccTosinue Mexay npssMbIMU. Penienue 3agay.
3ansitue 7. Ilnockocts. CocTaBiaeHHE ypaBHEHHS IIJIOCKOCTH IO Pa3IMYHBIM €€
3ananuam. [lydok miockocren. Pemenue 3amauy.
3ansitue 8. YpaBHeHue npsMmoi B mpoctpaHcTBe. [Iydok mpsMbeix. Paccrosiaue ot
TOYKH JI0 MPSIMOU B MPOCTPaHCTBE. Permenne 3aaay.

Moayas 3. Kpusble 2-ro nopsiika
3ansaTue 9. YpaBuenue okpyxHoctu. Kanonndeckoe ypaBHeHue duurica. Pemenne
3aaad4.
3ansaTue 10. Kanonuueckoe ypaBHeHnue runepoossl. Pemenue 3amay.
3ansarTue 11. Kanonnyeckoe ypaBHeHue napadossl. Pemenue 3amad.
3ansaTue 12. YpaBHeHue »dIUIdnca, THUNEPOOTb W mMapaboibl B MOJSPHBIX
KoopJuHaTax. Pemenue 3anay.

Mopyab 4. [loBepxHOCTH 2-T0 MOPSIAKA
3ansaTue 13. [loBepxHocTu BTOpOro nopsiaka. Permenue 3anad.
3ansitue 14. [ToBepxHocTu BpameHus. TpexocHbl ammuncousi.  OIHOMOIOCTHBIN
runepOoIonl, JBYNOJIOCTHBIA THUMEPOOJIONA. DJUTMOTHYECKUN  MapadOJIouI.
[MunepOonuueckuii mapabonous. Pemenne 3amay.
3anuaTue 15. [lwmHnpuyeckue mnoBepxHocTu. IIpsmonuHeitHbie oOpa3yronme
OJIHOTIOJIOCTHOTO THumnepOosona U TUnepOoIndecKkoro mapabonouga. Pemienue
3azay.

Moayas 5. IToaroroBka K 3K3aMeHy
5. Od0pa3oBare/ibHbIE TEXHOJIOTHH

B X04€ OCBOCHUA JUCHHUIIIMHBI ITPECAYCMATPHUBACTCS MPUMCHCHHUEC CIICAYIOINX
AKTUBHBIX MCTOA0OB 06yLIeHI/I$I



=

BeloniHeHHE MPAKTUYECKUX 3aIaHUM C 3JIEMEHTAMU UCCIIEI0BAHHUS.

OTueTHbIE 3aHATHS O pa3Jeiam.

3. BrimonHeHne cTyIeHTaMi HHIWBUYaJIbHOM UCCIIE0BATEIbCKON pabOThI 110
aHaJIM3y 3aJ]aHUil C TOMCKOM U BEIOOPOM METOJ]a UX PEIICHHUS.

4. Pa300p KOHKPETHBIX 3aJaHUN.

N

6. YueOHO-MeTOAUYECKOE O0ecTeYeHrne CaMOCTOSITEIbHOM PadoThl CTYJIEHTOB
6.1. IlpuMepHoOe pacnpe/ieieHe BpeMEHH CAMOCTOSITEILHOI padoThI CTY/IEHTOB

Bunx camocrositenbHOM paboThI [Tpumepnas

TPYLOEMKOCTb,
a.4.

IIpenmer u 3anaun Al'. Cucremsl koopaunar. IIpocreiine 3agaun 8

AHAJIMTUYECKON reOMEeTPHH.

JeiicTtBus Hax BekTopaMu. CKaasipHOE, BEKTOPHOE, CMEIIAHHOE 8

IIPOU3BEICHNE BEKTOPOB.

[Ipsimas Ha nockocTu. [lnockocts. [IpsiMas B mpocTpaHcTBe. 24

Kanonnyeckue ypaBHeHHUsI KPUBBIX 2-TO MOpsiAKa. Y paBHEHHS KpUBBIX 2- | 20
r'o NOPsAKA B MOJISIPHOM CUCTEME KOOPIAMHAT.

VYpaBHEHHsI NOBEPXHOCTEN BpaleHus. KaHOHMYeCKue ypaBHEHHUS 22
IIOBEPXHOCTEN 2-T0 MOPSJIKA.
ITonroToBka K 9K3aMeHy 36

HUroro CPC: | 118

6.2. Buabl 1 NOPSIAOK BBINOJHEHHSI CAMOCTOSATEIbHON PadoThI

1. M3ydyeHue  JEKUMOHHBIX  MaTepuajoB  (JJIEKTPOHHBbIE  BapHaHThl) U
PEKOMEHIOBAaHHOM JINTEPATYpHI.

2. DBplnonHeHWe WHIMBHUIYAIbHBIX 33JaHUl HAa COCTaBICHUE MPOTPaMM U
IOJATOTOBKA K OTYETY IO HHUM.

3. Pemenue 3amau u ynpaxHeHUH, CcOOPMYIMPOBAHHBIX B 3JIEKTPOHHBIX
MPUWIOKEHUAX K JEKUUU

4. IToaroroBka K TEKyIIEMY U MPOMEKYTOUHOMY KOHTPOJIIO.

5. IloaroroBka K 3K3amMeHy.

6.3. Ilopsinox KOHTpPOJIS:

1. bnum-onpoc Ha yabopaTOpHBIX 3aHATHSAX, 2. [IpoBepka BBINMOJHEHHUS TMaKeTa
3aJlaHUN U TIpUeM oTdeTa Nmo HuM, 3. Texkymuil KOHTPOJb 32 BBINOJHEHUEM 3a7ady,
c(hOpMYITUPOBAHHBIX B DJIEKTPOHHBIX BapuaHTax K Jjekuuu, 4. [IpomexyTodHbIi
OT4YEeT (KOJJIOKBUYMBI, K.p.), 5. DK3aMEH.

Texymmii KOHTPOJIb BKJIIOYACT CHUCTEMATHYECKUN OJUI-OMPOC U TPOBEPKY
JIOMAIIHETO 3aIaHUS.

[IpoMexXyTOUHBIM KOHTPOJIb MPOBOAUTCS B BHUJIE OTYETA [0 IMAKETaM 3aJaHuM,
MpeaBapuTesIbHAS MPOBEPKA PEIICHUN MPaKTUKYyeTCs 1o ¢aiiiam, OTIIPABICHHBIM 110
AJIEKTPOHHOM IOYTE.

NToroBelii KOHTPOJL MPOBOJAWUTCS B BHUJIE YCTHOTO 2JK3aMeHa C 00s3aTebHBIM
YCTHBIM COOECEOBAHUEM.

Kputepun BbICTaBi€HUS OLICHOK:



«OTIIMYHOY» - BJIAJICHUE TEOPETUYECKUM MATEPUAJIOM, BO3MOKHO, 3a UCKIIFOUEHUEM
JeTaje CIPpaBOYHOTIO IUIaHA, U HAJIMYME HABBIKOB PELICHUS 3a/a4;

«XOpowIo» - BIIAJICHHE pasnenamMu «/lerictBus Hax BekTopamm», «Kpusble 2-r0
nopsaka» «lloBepxHOCTH 2-r0 OPSIAKa» YMEHUE PEIaTh 3a1a41 110 3TUM TEMaM;
«YyIOBIIETBOPUTEIBHO» - 3HaHUA NO pasaenaM «lIpocrevimme 3amaun Al», «IIpsamas
Ha IJIOCKOCTW», «I1IIOCKOCTE» yMEHue pemarh 3JIEMEHTapHbIE 33Ja4l ¥ IIOCEIIECHNE
3aHATHH.

ITakeTt SaIlaHI/Iﬁ JJIA CaMOCTOSITEIIbHOM pa6OTI>I BbIAACTCA IIO MCTCUCHHUIO MCCALla C
HavaJla CCMCCTpPa, OIIPCACIIAIOTCA ITPCACIIbHBIC CPOKH UX BLIIIOJIHCHUA U CAAYH.

6.4. IlpuMepbl 3a1aHU 1JIA CAMOCTOATEIHHOI0 pellieHUs

CamocrosiTeibHas: padora 1
1. JaHsl Tpu mocieqoBaTelbHBIX BepiuuHbl mapamnenorpamma  A(-2;1),
B(1;3), C(4;0). Haiitu ueTBepTyIO €r0 BEPIIMHY.
2. Ha ocu OY Hnaiitu Touky, pasHoyaanennyto ot touku M(-8;-4) u ot nauana
KOOP/IWHAT.
3. Onun u3 xoHuos orpeska AB.naxomurcs B Touke A(2;3), ero cepenunoii

ciyxut touka M(1;-2). Haiitu npyroii konenr B otpeska.
4. BBIYMCIMTD IUIOMAAb TPEYTONBHHUKA, BEPIIMHAMU KOTOPOTO CIIyXkKaT TOYKH
A(2;4), B(9;4), C(7,6).

5. Haltu npsIMOYTOJIbHBIE KOOPAMHATHI TOYEK, 331aHHBIX B LIWJIMHIPUYECKOU
CUCTEME KOOpAUHAT: 1) A(B,%,—Z); 2) B(Zﬁ,%A) :

6. Haittu cdepudeckne KOOpAMHATHI TOYEK, 3aJaHHBIX B MPSIMOYTOJIBHOMN
JeKapToBOM cucteMe kKoopauHart: 1) A(-3, J3 ,—2); 2) B(0,1,0); 3) C(1,—1, \/5).

CamocrosiTesibHas padora 2

1. Jlamel  BekTOpHl G = {3;2;6} u b= {~2;1;0}.  Haiitu  BexTOpHI
) a+b; 2) a—b; 3) 2a; 4) -%E; 5) 2a + 3b.

2. IlpeacraBuTh BEKTOP d xax JUHEHHYI0O KOMOMHALIMIO BEKTOPOB 5,?) 51 E,
ecmn: a=12;3;1}, b={5,7,0}, c={3;-2;,4} u d ={4;12;-3}.

3. BelunciuTh cKaasipHOE MPOU3BEICHUE BEKTOPOB aub,ecu:
1) a={52}, b={1;7}, 2) a=1{6;-8}, b=1{12;9}

4. JlaHbI BEKTOPBI 5={2;3;1},l_?={5; 6; 4}. Halitn xoopAauHaThl BEKTOPHOTO
POU3BEICHHS [5,7) :

5. JlaHbl BEKTOPBI a= {1;—1; 3}, b= {— 2;2; 1} HC= {3;—2; 5}. Brraucauts
(@he).



6. Hdansl Bepmumusl Tetpasapa: A(2; 3;1), B(4,1,-2), C(6,3,7), D(-5,-4,8).

Haiiti 1My €ro BBICOTHI, OIYLIEHHOM 13 Bepiuuubl D,

CamocrosiTeibHas padora 3

1. CocraBuTh ypaBHEHHE MpsIMOHM, oTcekaromieil Ha ocu OX oTpe3ok 3 u
npoxozsiiei yepe3 Touky M(-5,3).

2. 3Has ypaBHEHHMsS JIBYX CTOpOH mnapamienorpamma X-3y=0 u 2X+5y+6=0 u
omny w3 ero BepmmH C(4,-1), cOCTaBUTh ypaBHEHHS JBYX JIPYTHX CTOPOH
napajjiesiorpaMmma.

3. HaiiTu oTpe3ku oTcekaeMble IITOCKOCThIO 6X-4y-247+12=0 Ha KOOpIUHATHBIX
OCsIX.

4. Beranciuth paccrostaue d ot Touku My(-2,-4,2) 10 TUTOCKOCTH, MPOXOSIIEH
gepes Tpu Touku Mi(1,-1,1), M>(-2,1,3) u M3(4,-5,-2).

5. CocTaBUTh YpaBHEHUE IJIOCKOCTHU, MPOXOIAIICH Uuepe3 NpsIMyIO NePEeCceUCHUs
riockocten 5X-2y-z-3=0, x+3y-2z+5=0 napamienbHo BEKTOPY a = {7,9,17}.

6. Halitu Touky, cumMmeTpuuHyto Touke M;(4,3,10) oTHOCHTEIBHO MPSIMOU

x=2t+1,
[:dy=4t+12,
z=>5t+3.

CamocrosiTenbHas padora 4
1. CocTaBuTh KaHOHMYECKOE YPAaBHEHHME 3JUIMIICA, €CIIM PACCTOSIHUE MEXKIY

dbokycamu paBHO8 1 OoJbIast och paBHa 10.
2 y2
2. CocTaBuTh YpaBHEHUSI KacaTEJbHBIX K AIJUIUAICY 25 + Te =1, npoxoasmmx

gyepe3 Touky N (10,4).
2 2

3. Hanucatp ypaBHEHUS! AUPEKTPUC TUTIEPOOITBI % - Jl}_6 =1.

4. CocTaBUTh KaHOHMYECKOE YPAaBHEHHME TUIEPOOJIbI, €CIM AaCUMMTOTHI JaHbI

5
yYpaBHEHUSIMH ) =+ 3 X W runepOoia npoxoaut yepe3 Touxy M(6,9).

5. CocTaBUTh ypaBHEHHE NTapa0OJIbl, €CIM OHA CUMMETPUYHA OTHOCUTENIbHA OCH
Oy, IpoXOaUT Yepe3 Havyaa0 KoopauHaT u yepe3 Touky M(6,-2).

6. JlaHo ypaBHEHHE KacaTenbHOH X-3y+9=0 k mapaGome y’=2pX. COCTaBHTh
ypaBHEHHE 3TOU MapadoIbl.

CamocrosiTesibHas padora S
1. Hanucath ypaBHEeHHE c(hepudecKoil MOBEPXHOCTH, UMEIOIIEH LIEHTP B TOUKE
S(2,-1,3) u R=6.
2. Ompenenuts pacnoioxenue touek A(3,0,4), B(3,5,0), C(3,3,4), D(5,4,6)

OTHOCHUTENBHO Chephl (x — 1)2 + (y + 2)2 + (z — 1)2 =49.



2 2 2
x°  y° oz
3. HaiiTu rnaBHBIE Ce€YeHMs BJUIMIICOMAA — + — + —— =1, ONpeneauTh €ro

36 16 9
BEPIIMHBI U JJIMHY OCEH.
4. HazBarb © CcXEMaTHYECKM HU300pa3uTh TOBEPXHOCTH, 3aJaHHBIC

CICOYIOIINMHU ypaBHCHHHMH'
2 2 2 2 72 X2 2 2 2 2

X z z X z
p-L L g )— P =t Y e a0,
16 9 4 9 4 4 16 9 4
5. CocTaBUTh YpaBHEHHE OJJUIMIICOMJA, IEPECEKAIOIIET0 KOOPAMHATHBIE
y= 0’ X = O,
m1ockoctd OXZ u OyZ COOTBETCTBEHHO 110 JIMHUSAM | ,  , 51 2 2 eClIn
2o Y o4z o1
25 16 9 16
€ro OCH COBMAJIAIOT C OCSIMH KOOPJIMHAT.
52 yz 2
6. Ha  opgnomosioctHoM  rumepbosione ? + T — E =1 HalTH

HPSIMOJIMHEHHBIC 00pa3yrolue, mpoxoasiye yepe3 Touky M(6,2,8).

7. DOHA OLEHOYHBIX CPEICTB, MJIA TNpPOBeJeHMsl TEKYyLero KOHTPOJs
yCIIeBACMOCTH, INPOMEKYTOYHON  arrecraiMd IO  HMTOraM  OCBOCHMS
AMCHUIIUHBI.

7.1. TunoBbie KOHTPOJIbHBIE 3aJAHUS

7.1.1. Tembl pedpepaToB:

KoopaunatHblil MeTOZ pelIeHUS 3a/1a4.

AKCHOMaTHYECKOE MOCTPOCHHUE TeomMeTprun EBKnaa.

3HAaMEHHUTBIE KPUBBIE 2-TO MOPSJIKA.

Konunueckue ceuenus.

7.1.2. IlpumepHbIe yNpaKHEeHUS U 32IaHUS VISl TEKYIIEr0 KOHTPOJIsI

BapuaHTbl KOHTPOJIBbHBIX PadoT
1 BapuanT
1) B tpeyronbhnke ABC nanwl pumnel ero cropon BC =5, C4 =6, 4B =T.
Haiinure ckamsipHOe IpOU3BEICHUE BEKTOPOB AB U BC.
2) Janb! 1Ba Bektopa: a = {11, 10,2} u b = {4, 0, 3}. Haiitu BexTOp C mmHEI 1,
NEPICHNKYISIPHBIA K BEKTOpam a u bu HanpaBneHHBIi TaK, YTOOHI

yHopsiIOUeHHAs TpOlKa BEKTOPOB d , b, ¢ umena MOJIOKUTEJIbHYIO OPUEHTAIIHIO.

3) Mansl ypaBHeHus 3x—2y+1=0, x—y+1—0 IBYX CTOPOH TPEYTOJIbHUKA U YPABHEHUE
2x—y—1=0 mMenunaHbl, BRIXOJIAIIEH U3 BEPIITNHBI, HE JIC)KAIIEH Ha MIEPBOM CTOPOHE.
CocTaBuTh ypaBHEHHE TPETHEN CTOPOHBI TPEYTOJIbHUKA.

4) CocTaBUTh ypaBHCHHME IUIOCKOCTH, TMPOXOAsimied uepes och Oy #
paBHOyaanéHHOU oT ToYek (2, 7,3) u (-1, 1, 0).

5) B myuke, onpenensieMoM MmiIocKocTsIMu 2x+y—37=0 u 5X+5y—4z+3=0, Halitu 1B
MEePIECHIUKYJISIPHBIE APYT APYTY IMJIOCKOCTH, U3 KOTOPBIX OJHA MPOXOJUT Yepe3
Touky Mo(4, -3, 1).



6)

1)

2)
3)

4)

5)

6)

1)
2)
3)
4)

5)

6)

[IpuBecTu oO1Iee ypaBHEHHE KPUBOM BTOPOTO MOPAIKAa K KAHOHUYECKOMY BHIY,
caenatbe dcku3. HaWtm kxoopauHaTel LEHTpa B IEPBOHAYAIBHOW CHUCTEME
koopauHat. HanmcaTte ypaBHeHUs acUMOTOT (eciid ecTh). Hamucate ypaBHEHHS
IMaMeTpa, mapamienbHoro Bekropy a= (1, 2) u quametpa, eMy CONPSKEHHOTO.
Ha¥iTn ypaBHeHHE KacaTeabHOM, IPOXOAIIeH, yepe3 Touky M(—1, 1).

14x% + 24xy + 21y* — 4x + 18y — 139 = 0.

2 BapuMaHT
JIBe BepIIMHBI TpeyroyibHHKa Haxoadarcs B Toukax A(S5, 1) u B(-2, 2), TpeThbs
BepmimHa — Ha ocu Ox. 3Has, 4TO IUIOUIaAb TpeyrojbHUKa paBHa 10, HalTh
TPETHIO BEPIINHY.
Beranciuts 00bem napasenenunena ABCDA'B'C'D’, 3uas ero Bepumny A(1, 2,
3) u KoHIIBI BeIXOIAIHMX U3 He€ pédep B(9, 6, 4), D(3, 0, 4), 4'(5, 2,6).
Uepes Touky (2, -1) mpoBecTu mpsiMyr0, OTPE30K KOTOPOil, 3aKIIFOUEHHBIN MEXKTY
OCSIMU KOOPJIMHAT, IeJWIcCs Obl B JAHHOW TOYKE TOTOJIaM.
Haittu 00BEM TeTpadapa, oOpa30BaHHOIO IUJIOCKOCTAMHM KOOpPJAWMHAT U
IJIOCKOCThIO, TpoxoAsmied depe3 Touky (3, 5, -7) u oTceKkawomed Ha ocsx
KOOPJUHAT PaBHbIEC OTPE3KHU.
B myuke, onpenensiemom miockoctaMu 2x+y—3z=0 u 5X+5y—-4z+3=0, naiitn aBe
MEPIICHIUKYJISIPHBIC APYT APYTY IJIOCKOCTH, U3 KOTOPBIX OJHA MPOXOJUT uepes
Touky My(4, -3, 1).
[IpuBectu oO1lee ypaBHEHHE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BHILY,
caenatb 3cku3. HalTh KoopAWHATBI LEHTpa B NEPBOHAYAIBHON CHCTEME
koopauHat. Hanucath ypaBHeHUs: acuMnToT (eciid ecTh). Hamucate ypaBHEHHS
IMaMeTpa, MapajienbHoro Bekropy a=(l, 2) m nuamerpa, eMy CONPSKEHHOTO.

Haiitu ypaBHeHHE KacaTeIbHOMU, MPOXOsIneH, yepe3 Touky M(—1, 1).
29x% — 24xy + 36y* + 82x — 96y — 91 = 0.

3 BapuaHT
Haiitn nnunry Bexktopa @ = 3m — 4n, 3Has, 4yTo M W N — B3aUMHO
MEPHEHANKYJIPHbIE €TMHUYHBIE BEKTOPBI.
Boluucnuts mionianb TpeyroibHUKA, BEPLIIMHBI KOTOPOTrO HAXOIATCA B TOYKAX
A(-1, 0,-1), B(O, 2, -3), C(4,4,1).
Haiitu Touky, cummerpuunyto Touke M(-2, 9) OTHOCUTENBHO MPSIMOK
2x—3y+18=0.
CocTaBUTh ypaBHEHHE IUIOCKOCTH, OTceKaroumed Ha ocsx Ox m Oy OTpe3Kw,
COOTBETCTBEHHO paBHbIE 5 U —7, U mpoxoasieit yuepe3 Touky (1, 1, 2).
B nyuke, onpenensemoM miockocTsMu 2x+y—3z=0 u 5x+5y—4z+3=0, HaiiTu nBe
MEPNEHANKYJIAPHBIE APYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepe3
Ttouky Moy(4, -3, 1).
[IpuBectu oOllee ypaBHEHHE KPUBOW BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUY,
claenarb OCKM3. HalTh KOoOpAMHATHI ILEHTpa B IEPBOHAYAIBHOW CHUCTEME
koopauHat. Hanucats ypaBHeHus: acuMnToT (eciid ecTh). Hamucath ypaBHEHHS
auameTpa, mapamienbHoro Bektopy a=(l1, 2) u nuamerpa, eMy COMNPSKEHHOTO.
Haiitu ypaBHeHHE KacaTeIbHOMU, MPOXOIsIeH, yepe3 Touky M(—1, 1).



Ax* + 24xy + 11y* + 64X + 42y + 51 = 0.

4 BapuaHT

1) OmpenenuTh BHYTPEHHHE YIIIbI TpeyroibHuka ¢ Bepimmaamu 4(1,2,3), B(3,0,4),
C(2,1,3).

2) [Hansl Bepuunbl TeTpasapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitu
JUTMHY €TI0 BBICOTBI, OMMYIIEHHOMN 13 BepIIuHbI D.

3) Hauer nBe mpsimbie 3x+4y-2=0, 5x-12y—4=0 u Touka (1,1). Buyrpu yria,
00pa30BaHHOIO JAHHBIMU NPSIMBIMH W COJEPXKAILEr0 JaHHYIO TOYKY, HAWTH
TaKyl0 TOYKY, 4YTOObl €€ pacCTOSHUSA JO0 JAaHHBIX TMPSAMBIX OBUIM pPaBHBI
COOTBETCTBEHHO 3 1 1.

4) Jlausl BepmmuHbl Tetpasapa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8).
Hammcate ypaBHEHME IUIOCKOCTH, MPOXOJAIIEH depe3 mnpsamyww AB u
paBHOyAan€HHoM ot BepimH C u D.

5) B myuke, onpenensieMoM IIOCKOCTIMH 2x+y—37=0 n 5x+5y—4z+3=0, Haiitu aBE
NEPIEHIUKYIISIPHBIEC IPYT IPYTy MIOCKOCTH, U3 KOTOPHIX OJHA MPOXOJIUT Yepes
Touky Mo(4, -3, 1).

6) IIpuBectn oOIIee ypaBHEHHE KPHBOW BTOPOTO MOPSIKA K KAHOHUICCKOMY BHITY,
caenatb dScku3. HallTu KoopauHATh ILIEHTpa B TEPBOHAYAIBLHON CHCTEME
KoopauHat. HanucaTte ypaBHeHUs acuMnToT (eciu ecth). Hamucats ypaBHEHUs
JTuaMeTpa, napajiesibHoro BekTopy a= (1, 2) u auamerpa, emy COnmpsiKEHHOTO.
Haiitu ypaBHEHHE KacaTeIbHOM, MPOXOsIneH, yepe3 Touky M(—1, 1).

Ox? + 24xy + 16y — 18x + 226y + 209 = 0.

5 BapuanT
1) Berarcnuth 00BEM TeTpadapa, BEPIINHBI KOTOPOTO HAXOMSITCS B TOYKAX:
A(1,-1,1),B(4,1,-2), C(6,3,7).

2) Jaubl BepmmHbl Tpeyrombuuka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1).
Brruncnuth 1iMHY €ro BBICOTHI, OMYIEHHOW U3 BEPIIMHBIS Ha cTOpoHy AC.

3) daHo ypaBHeHHE CTOpOHBI pomba x+3y—-8=0 M ypaBHEHHUE €ro JAWArOHaIN
2x+y+4=0. HanmucaTth ypaBHEHUS OCTAIbHBIX CTOPOH poMOa, 3Hasi, 4To Touka (-9,
-1) neXUT HA CTOPOHE, apasUIeIbHON TaHHOM.

4) Hanucate ypaBHEHHE IIJIOCKOCTH, MpoXojsiied uepe3 Touky (1, 2, 3),
napajuiesIbHOW MpsaMoi X=y=Z u oTcekaroiei Ha ocaxOx u Oy paBHbIE OTPE3KH.

5) B myuke, onpenensieMoM MI0CKOCTsIME 2x+y—37=0 u 5X+5y—4z+3=0, HaliTu 1B
MEPNEHANKYIIAPHBIE APYT APYTY IUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOAUT Yepes3
Ttouky Moy(4, -3, 1).

6) IlpuBectu oOIiee ypaBHEHUE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BHUILY,
clenarb OCKW3. HalTh KoOpAMHATBI ILEHTpa B IEPBOHAYAIBHOW CHUCTEME
koopauHat. Hanucath ypaBHeHusi acuMnToT (eciid ecTh). Hamucath ypaBHEHHS
auameTpa, napajsienbHoro Bektopy a= (1, 2) u nuamerpa, eMmy CONPSHKEHHOTO.
Haiitu ypaBHeHHE KacaTeIbHOMU, MPOXOsINeH, yepe3 Touky M(—1, 1).

OX? + 24xy + 16y* — 230x + 110y — 475 = 0.



6 BapuaHT
1) Jlawbl nBe cocemnnue BepimHbI kBangpara A(-3,2) u B(2,4). Halitu nBe npyrue
BEPILIUHBI.

2) BBIYHCIUTH CKAISPHOE MPOHU3BEACHHE (5, 5), eciu 5=3;—26, 5=;+4a, rae
p U ( — CAMHHUYHBIC B3AHMHO ICPIICHIUKYISPHBIC BEKTOPBL.

3) Hdano ypaBHeHue x—2y+7=0 CTOpPOHBI TpPEYroJbHWKA W ypaBHeHHs x+y—5=0,
2x+y—11=0 menuaH, BBIXOIAUINX U3 BEPIIMH TPEYTOJIbHHUKA, JICKAIIUX HA JAaHHOU
npssmMoi. CocTaBUTh ypaBHEHUS JBYX JAPYTUX CTOPOH TPEYTOJIbHUKA.

4) Jloka3aTh, 4TO IUIOCKOCTH 3x—4y—27+5=0 mepecekaeT OTPE30K, OTPaHUYCHHBIH
toukamu M;(3, -2, 1) u M,(-2, 5, 2).

5) B myuke, onpeaensieMoM IUIOCKOCTIMH 2x+y—3z=0 u 5X+5y-4z+3=0, Haiitu aBe
NEPIEHANKYJISIPHBIE IPYT APYTy IUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOJIUT Yepes
Touky Moy(4, -3, 1).

6) IIpuBectu oOIiee ypaBHCHUE KPUBOW BTOPOTO MOPSIKA K KAHOHUYECKOMY BHUIY,
caenatb dcku3. HaWTtm KkoopauHaATBl LEHTpa B IEPBOHAYAIBHOM CHCTEME
koopauHat. HanmcaTte ypaBHeHUs acuMOTOT (eciu ecTh). Hamucare ypaBHEHHS
auameTpa, mapamienbHoro Bektopy a=(l, 2) u nuamerpa, eMy COMNPSKEHHOTO.
Haiitu ypaBHEHHE KacaTeIbHOMU, MPOXOIsIIeH, yepe3 Touky M(—1, 1).

14%% + 24xy + 21y* — 4x + 18y — 139 = 0.

7.1.3. IlpumepHbIe 32JaHUA K IPOMEKYTOYHOMY KOHTPOJIIO (KOJJIOKBHYMY)

IIpuMepHBbIe KOHTPOJIbHBIE BONPOCHI K KOJJIOKBHYMY IO pasaeny «CHcTeMbl
KoopauHat. Bekrops»

1. Abdunnas (obmas pexapToBas) cuctemMa KoopauHar. IIpsmoyrosnpHas
JIEKapTOBa CUCTEMA KOOPJMHAT.

[TonapHas cucteMa KOOPAUHAT U €€ CBA3b C IPSAMOYTOJIbHOM JEKAPTOBOM.
[nmmaapryeckas cucrema KOOpAnHarT.

Cdepuueckas cucrema KOOpJIMHAT.

Bexkropsl. JInHeiHbIe onepanyu HaJ BEKTOPAMH.

IToHATHE TMHENHON 3aBUCUMOCTH BEKTOPOB.

CxkansipHOE IPOU3BENEHUE BEKTOPOB U €TI0 CBOMCTBA.

BektopHO€E npon3BeIeHNE BEKTOPOB U €T0 CBOMCTBA.

CMelaHHOe IPOU3BEAEHUE TPEX BEKTOPOB.

10 JIBOMHOE BEKTOPHOE IPOU3BEAEHUE TPEX BEKTOPOB.

©CoNoORwN

IIpyMepHbIe KOHTPOJIbHBIE BONPOCHI K KOMJIOKBHYMY no pasaenay «Ilpsmas
U IVIOCKOCTB)
1. Kanonnueckoe ypaBHeHue npsiMoi. [lapameTprdeckre ypaBHEHHST TPSIMOIA.
2. O01ee ypaBHEHHE MPSMOM U €r0 UCCIIeIOBAHNUE.
3. YpaBHeHUE NPAMO, TPOXOISIIECH Yepe3 IBE JAHHBIC TOUKU. Y PaBHECHHE
npsIMOM ‘B OTpe3Kax’ .
4. YpaBHeHHE NPSMOU C YIIIOBBIM KOA(DPUITUEHTOM.
5. YcnoBus napajuiesIbHOCTU U MEPIIEHAUKYIAPHOCTH IPAMBIX. YTOI MEXIY



JBYMS TPSIMBIMHU.

6. HopmasibHOE ypaBHEHHE MPSIMOM.

7. IIpuBenenue oOMEro ypaBHEHUs IPSIMO K HOPMaJIbHOMY BH]LY.

8. PaccTostHue OT TOYKM 0 MPSMOU HA INIOCKOCTH.

9. Ily4ok npsIMBIX Ha INTIOCKOCTH.

10. YpaBHeHME MII0CKOCTH, MPOXOAAIIEH Uepe3 JaHHYIO TOUKY HEPIIEHIUKYIISIPHO
JTAHHOMY BEKTOpY.

11. O61iee ypaBHEHUE TUIOCKOCTH U €r0 UCCIIEOBAHHUE.

12. YpaBHeHME MII0CKOCTH, MPOXOIAIIEH Uepe3 TpU JAHHBIE TOUKU. Y paBHEHHUE
IJIOCKOCTH ‘B OTpe3Kax’ .

13. BzaumHoOe€ pacnosnokeHue MmiI0CKOCTeN.

14. [lapameTpuuecKkre ypaBHEHHs IIIOCKOCTH.

15. HopmanbHOE ypaBHEHHUE IJIOCKOCTH.

16. IlpuBenenue o0IIET0 YpaBHEHUS IIJIOCKOCTH K HOPMaJIbHOMY BHUJLY.

17. PaccTosiHME OT TOYKH JI0 MJIOCKOCTH.

18. IIy4ok nmI0CKOCTEN.

19. Css3ka mnockocTen.

20. Yron Mexay IByMsI TNTIOCKOCTSIMH.

21. KanoHnyeckoe ypaBHEHUE IPSIMOM, MapaMeTpUUECKUE U BEKTOPHO
apamMeTpUYECKOE YpPaBHEHUS NPSIMOU B IPOCTPAHCTBE.

22. YpaBHEHHE NPSAMOM, IPOXOALIEH yepe3 1Be JaHHbIE TOUKH.

23. Ilpsimasi Kak TUHUS IEPECEUECHUs JBYX IUIOCKOCTEM.

24. PaccTrosiHUE OT TOYKH /10 IPSMOM B IPOCTPAHCTBE.

25. B3anmMHO€ pacnoioKeHUe NPSIMbIX B TPOCTPAHCTBE.

26. PaccrosiHue Mexay ABYyMs IPSIMBIMU B TPOCTPAHCTBE

27. Tlpsimasi ¥ TIIOCKOCTD B MTPOCTPAHCTBE. YTOI MEXKAY MPSIMON U TNIOCKOCTBIO.

28. CBsi3Ka MPSMBIX.

IIpumepHBbIe KOHTPOJIbHBIE BONPOCHI K KOJUIOKBHYMY no pa3neay «Kpubie
2-10 MOPSIAKA»

1. Okpy>XHOCTb.

. Omnunc. Onpenenenue. BeIBoJ KaHOHUYECKOTO YpaBHEHUS.

. UccnenoBanre KAaHOHUYECKOTO YPaBHEHHUS AJUTUIICA.

. DKCLIEHTPUCHUTET U AUPEKTPHUCHI JILIUIICA.

. KacarenbHas x amurcy.

. OnTuyeckoe CBOKMCTBO AJUIUIICA

. IIpeobpa3zoBanre paBHOMEPHOIO CKATUS IJIOCKOCTH K MPSIMOM.

. DJUIHIIC KaK pe3yJIbTaT paBHOMEPHOIO CKATHUS OKPYKHOCTU K OTHOMY U3 CBOUX
JTMaMETPOB.

9. [TapameTpuueckue ypaBHeHUS dyuturca. [Ipaktuueckuit crnocod mocTpoeHus.

10. I'unepGomna.

11. VccrnenoBanue KAHOHUYECKOTO YPaBHEHUS THUIIEPOOJIbI.

12. AcuMnOTOTHI TUTIEPOOJIBI.

13. TTapameTpuyeckue ypaBHEHUS TUIIEPOOJIBI.

coO~NO Ol WD



14.

15.
16.
17.
18.
19.
20.
21.

DKCUEHTPUCHUTET TUIIEPOOJIBI M BEIpaKeHHE (POKATBHBIX PAINYCOB Uepes3
OKCICHTPUCHUTET.

JIMpeKkTpuCH TUIEepOOIIHI.

KacarenpHas k runep6orie.

Ontrdeckoe CBOWCTBO THITEPOOITHI.

[TapaGomna.

KacatenpHas k mapaboue.

Onrtryeckoe CBOWCTBO MapadoJIbl.

YpaBHEHHE IUIUIICA, TUIIEPOOJIB, TapadoIIbl B MOISAPHBIX KOOPIUHATAX.

IIlpumepHble  KOHTPOJbHBIE BONPOCHI K  KO/UIOKBHYMY IO  pa3ielry
«IloBepXHOCTH 2-T0 MOPAIKA)

1.
2
3
4
5
6.
7
8
9.
1

0.

[TpeoOpazoBaHre paBHOMEPHOTO CHKATHS MPOCTPAHCTBA K IIOCKOCTH.

. BbeIBO ypaBHEHUS MOBEPXHOCTH BpAILICHHUS.
. Tp€XocHBIN IUTUIICOUST.

. OTHOTIOJIOCTHBIN TUTIEPOOTOU]I.

. JIBynonocTHbIi runepOoIouI.

DnUNTHYEeCKU napadoIon/.

. Kanonnueckoe YPAaBHCHHUC JJUIMIITHYICCKOI'O KOHYCA.
. L[I/IJII/IHIIpI/ILICCKI/Ie IIOBCPXHOCTH.

[M'unepOonmueckuii mapabosiouns.
[IpsimonuHeiHbIe 00pa3yrolire MOBEPXHOCTENH BTOPOTO MOPSIIKA.

TecThbl 10 AHATUTHYECKOUA F€OMETPUHU
Tect 1. CucremMbl KOOPAMHAT

JlaHel TpH TOCIEAOBATENbHBIX BepuiuHbl mapamienorpamma A(-2;1), B(1;3), C(4;0). Haiitu
YETBEPTYIO €T0 BEPIIUHY.

1) (1;-2) 2) (2;4) 3) (1,0) 4) (-2;-3) 5) (1;3)

Haiitu paccrosiaue mexay apymst toukamu A(4;3) u B(7;7).
1)32)23)84)65)5

Ha ocu Oy HaiiTu TOuKy, paBHOYJaJICHHYIO OT TOukd M(-8;-4) 1 OT Hayana KOOpAHHAT.

1) (1;1) 2) (0;-10) 3) (10;0) 4) (0;-3) 5) (2;-4)

Hau tpeyronsuuk ABC: A(2;-3), B(1;3), C(5;-1). Haiitu Touky M(X;y), CHMMETPUYHYIO BEPIIUHE
A otHOCHUTENBHO cTOpoHBI BC.
1) (1;-1) 2) (2;4) 3) (7:2) 4) (0;0) 5) (-3;-10)

Haiitn neHtp okpyxHOCTH, mpoxosiied yepe3 Touky A(-4;2) m kacaromeiics ocu OX B TOUke
B(2;0).
1) (2:10) 2) (2;-8) 3) (4:8) 4) (-4:10) 5) (0;0)

Haiitu xoopauHatel Touku M, nensiiei otpe3ok MM, B otHomenun A=2, eciau M1(2;3) u My(-
5;1).

1 (1) 2) [— —Js)(g —2)4) [—g;gjs) (ggj

OnuH u3 KoHIOB oTpe3ka AB.Haxoautcs B Touke A(2;3), ero cepeannoit ciayxurt touka M(1;-2).
Haiitn npyroi koHenB oTpes3ka.

1) (6:0) 2) (0:6) 3) (0;-7) 4) (7;7) 5) (-1;-3)

Haiitu cepenuny orpeska MM, , eciu M1(2;3), Mo(-4;7).




1) (1;1) 2) (-1;2) 3) (0;2) 4) (5:9) 5) (3;1)

-4) | Mau tpeyroasauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu nmuny meauanst AD.
1) 32)53) 7 4)4/45 5)/55

-3) | BeuuciuTh miomaab TpeyrojibHUKa, BEPIIHHAMU KOTOpOTro ciayxart Touku A(2;4), B(9;4), C(7;6).
1)52)33)74)95)4

-4) | IBe BepuIuHbI TpeyroibHUKa HaxoaaTcs B Toukax A(S5;1) u B(-2;2), tpethbs BepmmnaC — Ha ocH
OX. 3Has1, 4To IJIOIIAIb TPEYroJIbHUKA paBHa 10, HAWTH TPETHIO BEPIIUHY.

1) (-8,0) 2) (32;0) 3) (8:0),(32;0) 4) (-8:0),(32;0) 5) (12;0)

-1)

HaiiTi nonsipubie KOOpAUHATHI TOYKH, CAMMETPUYHON TOUKE A(l; %) OTHOCHUTEIIbHO MOJIOCA.
D (1222 (12 3)[-12Z ) 9 (2] 5) [1-Z
4 4 4 4 4
-2) Y3
BBIMHCIIUTE TOJISAPHBIE KOOPAMHATHI CEPENNHBI 0Tpe3ka AB, ecniu Al 8; > u B(8;O).
3 T 3z I ¥4
D2 [4av2: 2| 3) 22 | 4) | 3v3; X2 | 5) [ 8v2: 2
4 4 4 4 4
-3) | Haiitu  mpsiIMOYTOJIbHBIC KOOpIMHATBHl  TOYKHM, 3aJaHHOM B  TOJSIPHOH  cucTeMe
T
koopuunar: A 2;;), IpUYeM MOJSIpHAsE OCh COBIMAJAET C MOJOXKUTEIHHON IONYOChI0 OCH
abcuuce, a Ha4yaJIo KOOPAMHAT — C TOJIF0COM.
1) ,V5) 2) (-+/2:4) 3)(:3) 4) (3v3:2) 5) (2:-5)
-3) | 3Hast mpssMoyTroJbHbIe KoOpauHaThl Toukn A(-1;1) HaliTH ee MmoJIApHbIE KOOPAUHATHI.
Vd 3 Vg 11z
1) |12 ]2) (-20) 3)[ V2,27 | 4) |37 |5) | 237~
(5)2 €20 9259 (35)9 (=5
-5
) HaiiTi npsMoyronbHble KOOPAUHATHI TOYKU A(3; % ;—2), 3a/laHHOM B IIWJIMHIPUYECKOMN crcTeMe
KOOP/WHAT.
1) (1,4:-3) 2) (2;5;0) 3) (-1;2;2) 4) (1;3;-2) 5) (3:0;-2)

-5) | Haiitn [IMHIPUYECKAE KOOPJIUHATHl TOYKH \/5;—1;—3), 3aJ]aHHOW B MPSIMOYTOJIBHOMN
JIeKapTOBOM CUCTEME KOOP/ANHAT.

1) 2. /7. 3 2) | 4:Z:3]3) 1% 3 4y (1,0;-2) 5) 7. 4
) 6 ) ) 2 ) ] 4 ) 1 1 ) 6 )

-3) . 3r.r . .
HaiiTi npsiMmoyronibHbIE AeKapTOBbIE KOOPAUHATHI TOUku B 1; 273 3aJJaHHOH B ceprudeckoi
crcTeMe KOOPIMHAT.

1) (1;2:3) 2) (-2;3;-1) 3) (0;0:1) 4) (3;2;-1) 5) (1,5;-4)

-4) | Haittu cepuueckre KoopauHaThl TOUkH Af-3, J3 ,—2), 3aJ1aHHOM B IPSIMOYTOJILHOM JE€KapTOBOU
cucTeMe KOOp/HHAT.

(322 9 (s 5-2) 9 (2252 | 9 [ 422 -2 5) 1;0;£j
6 3 4 6 3 4 6 6 2
-2)

. . T
Haiitu cdeprueckue KOOpAUHATHI TOYKH, CUMMETPHYHOW TOUKE A(3’g’_§) OTHOCHUTEIILHO

dokyca.

1) (—3;—5;5] 2) [3;7—”;£j 3) (&ﬁﬁj 4) (4;5;—£j 5) [2;7—”;—£J
6'3 63 6 '2 472 6 6




Tecr 2. IIpsiMmasi ¥ IVIOCKOCTH

-3) | CocTaBuTh ypaBHEHHUE MPSMOU, MPOXO/IAIECH Uuepe3 Havyaao KOOpAUHAT U yepe3 Touky (-1,-8).
1) x+y=02) 2x+4y—-3=03) 8x—y=04) x+8y=05) 8x+8y—-3=0

-1) | Hau tpeyroasuuk ABC: A(-2,3), B(4,1), C(6,-5). Hanucath ypaBHeHHE MearaHbl AM.
1) 5x+7y—-11=02) 3x+2y—4=03) x+y=04) 5x+7y+11=0
5) 5x+5y-11=0

-4) | OnpenenuTh IIONIAIb TPEYTOIbHUKA, 3aKIFOUEHHOTO MEKIY OCSIMUA KOOPAMHAT U MPSIMOMX+2Y-
6=0.
1)72)43)84)95)7

-5) | Yepes touky My(7,4) npoBecTr IpsAMYIO, apalICIbHYO MpsiMoit 3X-2y+4=0.
1) 2x—3y+11=0 2) 2x—2y+13=0 3) 3x+2y+13=0 4) 2x+3y+15=0
5) 3x—-2y-13=0

-2) | CocTaBuTh ypaBHEHHUE MPSMOU, MPOXOsIei yepe3 Touky Mo(7,4) NepneHIUKYIIPHO K MPIMOi
3x-2y+4=0.
1) x—3y—-5=02) 2x+3y—26=0 3) 3x+2y—26=0 4) 2x+5y—-3=0
5 —x+2y-11=0

-4) | Beruuciuth paccrosiHue d Mex 1y napauiedbHbIMU NpsMbIMA: 3X-4y-10=0 u 6x-8y+5=0.
1)32)43)24)255) 1.5

-1) | Hamucats ypaBHEHUE TPSMOM, MPOXOJIICH 4Yepe3 TOYKY MEepecedeHus: MmpsMbix 7X-y+3=0 u
3x+5y-4=0 u uepe3 ToukyA(2,-1).
1) 25x+29y—21=0 2) x—3y+11=0 3) 23x+28y—31=0 4) x+3y—-14=0
5) 256x—29y+21=0

-2) | CocTaBuTh ypaBHEHHE TIOCKOCTH, POXOISIICH uepe3 Tpu aaHHble Touku: Mi(2,3,1), M2(3,1,4),
M;5(2,1,5).
1) x+y—-z+3=02) x+2y+z-9=03) 2x+3y+z+1=04) x—-y+3z+4=0
5) x+y—-z+1=0

-4) | CocraBuTh ypaBHEHHE IUIOCKOCTH, MPOXOIsiel uepe3 Touky M(3,5,-7) u oTcekaromeil Ha ocsix
KOOPJIWHAT PaBHBIE OTPE3KH.
1) x+y—-3z+11=02) Xx+y+2z+10=03) x+y+z-5=04) x+y+z-10=0
5) 2x+2y—-2z+3=0

-3) | CocTaBuTh YypaBHEHHE TIUIOCKOCTH, MpoXomsiiet uepes Ttouku  Mi(2,-1,3) um My(3,1,2)
napauieibHO BEKTOPY d = {3,1,—4}.
1) Xx+y+z=02) x+y—z=03) x—y—2z=04) 2x+3y+z=0
5) x+3y—4z=0

-2) | Beruncnuth paccrosaue d ot touku Mo(-2,-4,2) 10 MIOCKOCTH, MPOXOJSIICH Yepe3 TPU TOUKU
Mi(1,-1,1), M»(-2,1,3) u M3(4,-5,-2).
1)32)43)54)85) 12

-5) | Hamucath ypaBHEHHE IUIOCKOCTH, MPOXO/IAIICH Yepe3 Hayaio KOOPAUHAT U Yepe3 JTHHUIO
nepecedeHus miockocten 2x+5y-6z+1=0, 3y+2z+6=0.
1)6x+9y+52-3=0 2) x+8y+5z2+3=0 3) 6x—8y—-52+3=0
4)x+9y+52+11=05) 6x+9y—22z=0

-2) | CocTaBuUTh ypaBHEHHUE MPSIMOMA, IPOXOIsIIeH uepe3 nBe Touku M1(2,3,1) u M>(4,6,9).

1) x+2: y+3: z-1 2) x—2: y—3: z-1 3) x+2: y+3:z—l

-2 3 8 2 3 8 2 3 8
4)

1 2 3 1 1 -1

-1)

X+2 y+3 z+4 5) x+1 y+1 z-1
CocTaBUTh ypaBHEHHE TUIOCKOCTH, MPOXOJISIIEH uepe3 JIMHHUIO TepecedeHns miockocteit 2X-z=0,




X+Yy-z+5=0 ¥ nepneHauKyJIsSIpHOH K IIOCKOCTH 7x-y+4z-3=0.
1)3x+5y—-4z+25=02) 3x—4z2+25=03) 3x—-5y+4z+25=0
4)x—y+3z+11=05) 3x—5y—4z+25=0

CocraBuTh MapaMeTpUUECKHE YpaBHEHHs NPsSMOM, mpoxonsiieii yepe3 Ttouky Mop(1,-1,3)
HapalIEIbHO BEKTOPY a= {2,—3,4}.

Xx=t+1 X=2t+1, X=-=2t+1, X=-t+1, X = -2,
1)qy=t-1 2)qy=-3t-1,3)qy=3t-1 4)y=-5t-505)y=3t+5,

z=-4t+3. z=4t+3. z=3t+3. z=4t+36 z=t-1.

CocTaBuUTh KaHOHHUYECKOE YypaBHEHHUE MPSAMOM, 3aJaHHOW KakK JIMHMS II€peceueHHusl JBYX
x—2y+3z-4=0,
3x+2y-5z-4=0.

1) x+2= y+3=z—1 2) x—2=y—3=z+1 3) y—-2 2;1

IIOCKOCTEH: {

4)

_1)

X
-2 3 8 1 3 8 2 -3
U3 Touku My(3,-2,4) ormycTuTh NEPHISHIUKYIISAP HA IIOCKOCTh SX+3Yy-72+1=0.
5 3 -7 -1 -2 -1 -2 6 7
-4 -6 -3 -2 1 4

x—5: y—5: z-4 5)x—2 _ y+l_z

1) X-3 y+2 71— X y+5 z-4 ., X-5 y+5 z-5
X-5 y+4 z-4 _ x+5 y+13 7-8

Haiitu mpoeknuro  touku Moy(1,2,-3) Ha mockocts 6X-y+3z-41=0.

4 6 -3 2 7 4
4oy X _ 3)
4) = 5) =
1) (1;2:3) 2) (-2;3;-1) 3) (7,1,0) 4) (3;2;-1) 5) (1,5;-4)

x=2t+1,
Haiitu T0ouKy, cummeTprdHyto Touke Mi(4,3,10) otHOCUTeNbHO mpsimoit [ 14y =4t +12,

z=5t+3.
1) (-1;5;4) 2) (7;-3;1) 3) (8;-1;5) 4) (2;9;6) 5) (0;-5;1)

o X—2
HaI/ITI/I paCCTOﬂHI/Ie MG)K}Iy HapaJIJIeJIBHLIMI/I prIMBIMI/IZ T =

y+l_z
4 2

Xx-—7 y-1 z-3
3 4 2
1)62)73)24)25)3

Tect 3. Teopust KpUBBIX 2-T0 NOPAAKA

CocTaBUTh KAHOHHYECKOE YPaBHEHHE DIUTHIICA, €CITH Tojyocu a=5, b=4.

2 2 2 2 2 2 2 2 2 2
X

DX Y X Y X Y X Y XY
25 16 16 25 36 25 25 16 25 36

CocTaBUTh KQaHOHHUYECKOE YpaBHEHHE IIMIICA, €CIM PAcCTOSIHME MEXIy (OKycaMu paBHOS H

6onbiast och paBHa 10.

2 2 2 2 2 2 2 2 2 2
DX Y X Y gy X Y X Y X Y
100 64 25 9 64 25 100 36 9 25

-1)

[IpsimpleX=18 ciyxaT IUpPEKTpUCAaMU D>JUIMIICA, Manas och KoToporo paBHa §. CocTaBUTh

ypaBHEHHE TOTO DIUIHIICA.

2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y X Y
2 16 64 36 25 9 16 9 64 36




-3) | CocTaBUTh KaHOHMYECKOE ypaBHEHHE DJUIMIICA, €CIM Majias OChb €ro BHIHA W3 (OKyca IO
psSIMBIM yTJIOM, a GoKychl HaxoaaTes B Toukax F1(-3,0), F2(3,0).
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y XY
24 16 32 18 18 9 16 8 25 9
-2) R
CocTaBUTh YpaBHEHHS KacaTEJbHBIX K JIUIMICY —— + E =1, npoxomsammx uepes TOUKy
N(10,4).
Hx+y—-3=02)y=4, 16x—-15y—-100=0 3)3x+4y—-12=0, 2x+3y+1=0
A)x=3, y=—45)x+y-1=0, x+y-1=0
-3) | CocraBUTh KAHOHHYECKOE YPaBHEHHE TUIIEPOOIIBI, €CIIU ICHCTBUTEIbHAS MOJTYOCh =5, a MHUMAas
b=3.
RN ANIPIPNS SIS SUIPIAS SIS AP IS S AP S A
24 16 16 25 25 9 36 64 64 36
-4) | CocTaBUTh KAHOHUYECKOE YPaBHEHHUE TUIIEPOOIIBI, €CIIM PacCTOsIHUE MeKAy (okycamu paBHO 10
U JCHCTBUTEIbHAS OCh paBHa &.
A R S PPN
9 25 16 16 9 64 36
-1)
JlaHbl ypaBHEHHsI aCUMIITOT ) = & E X runepOoIbl U KOOpAUHATHI Touku M(24,5), nexamieid Ha
rurnep6ose. CoCTaBUTh KAHOHUYECKOE YPAaBHEHUE THITEPOOITHI.
2 2 2 2 2 2 2 2 2 2
DX Y g X Y g X Y X Y g Xy
75 400 100 100 75 16 9 200 100
-1) | CocraBuTh KaHOHMYECKOE YpaBHEHHE THIIEPOOIIbI, €CIH PACCTOSHHE MEXKIY ITUPEKTPHCAMHU
32 5
paBHO ? U DKCLIEHTPUCHUTET € = —.
2 2 2 2 2 2 2 2 2 2
DY X Y gy X Y X Y X Y
16 9 9 25 9 16 25 9 25 36
-5) Xy
Hanmcars ypaBHEHUS! aCUMIITOT ¥ YPAaBHEHHSI JTUPEKTPUC TUTIEPOOTBI —— — E =1.
8 19 5 8 4 9 4 9
y=2—-X, X=t— 2)y=2—X, X=2=-3)y==X, X==—4)y=——X, X=—=
)y=*3 e AY==g cY=4 s NY=-3 c
4 9
5)y=+—Xx, Xx=%2—
)y==2 c
-2) 2 2
Yo o
Jana runepbona — — E = 1. Hamucarb ypaBHEHHE CONPSIKEHHOM TMIEPOONBI U BBIYUCIIUTE
€€ IKCIIEHTPUCHTET.
2 2 2 2
R L e L
9 T4 9 4 8 2
2 2 2
)__y_ , _§ )__y_ 1,e=§
64 25 64 36 3
-3) CocTaBUTh YpaBHEHHUE KacaTebHOW K THrepOose ﬁ _ ﬁ —1 B Touke M(-5,4).
5
1)6x+y—-3=02)x+8y+3=03)x+y—-1=04)x+9y+11=05)x+y—-2=0
-2) | Onpenenuts KoOpAMHATE! (oKyca mapaGob y°= - 8X.

1) F(4,0) 2) F(-2;0) 3) F(2;0) 4) F(0;-2) 5) F(0;2)




CoctaBuTh ypaBHEHHE MapaboJibl, €CIM OHa CUMMETPUYHA OTHOCHUTEIHHO ocu OX, MpPOXOAUT
yepes3 Havasio KOOpAWHAT U uepe3 Touky M(1,-4).

1) y* =-16x2) y* =8x 3) y* =6x4)x* =16y 5) y* =16x

COCTaBHTb ypaBHEHHE KaCATENIbHOI K mapaboite Y =4X B Touxe M(9,6).
Nx+y-3=02)2x+y+3=03)2x+y-1=04)x-3y+9=05)x+y—2=0

2 2
Y

I[aH JUIAINC — + —— = 1 . Hamucatp YpaBHCHHE 3TOT'O 3JIMIICA B ITOJIIPHBIX KOOpAMWHATax.

20
8 10 10 10 1

Dr= 2)r 3)r = Ar = 5)r=—>
3—-2cos¢ 3+2cos¢p 3-cos g

3—-2cos¢ :3—4COS(/)

-1)

2 2
X
Jlana rumepboma —— — Y _ 1

64 36

Hanucate ypaBHeHue »TOW TUNEpOOdBl B MOJSIPHBIX

KOOpJMHATaXx.

18 16 10 4 18

Dr= 2)r = 3)r= 4r = 5r=
4—-5c0s @ 3—4cos ¢ 1-cose 3+2cos @ 3—-Ccos¢p

7_ =
Jana mapa6ona y°=10x. Hanucats ypaBHeHuUe 3TOM Mapabosbl B MOJISPHBIX KOOPIUHATAX.

1)r:—4 2)r 6 5 4 S 5r= 1

4—cos ¢ 1-4cosg 1+cos ¢ 1-cos¢ 3—-cos¢

144 .
KpuBas naHa ypaBHEHHEM B MOJSAPHBIX KOOpAUHATaX r = —— . HanucaTte ypaBHEHHE 3TOU

13-5cos ¢
KPUBOIi B IPAMOYTOJILHOM JIEKAPTOBON CUCTEME KOOPIMHAT.
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y 1 X Y
2 16 64 36 25 9 16 9 169 ' 144

HaiiTu 1eHTp KpHBOii 2-T0 mopsaKa 3X 2 4xy — 2y2 +3x—-12y-7=0.1) (— 1,—1)

3 3 5 3 3 3 33
2(-3-3)3(53-3) 2323 3)

Tect 4. Teopust noBepxXHOCTEH 2-10 MOPAIKA

CocTaBUTh YpaBHEHUE 3JUIMIICOU/IA, IEPECEKAIOIIET0 KOOPAMHATHBIE MIJIOCKOCTH Oxz u Oyz
y=0, x =0,
COOTBETCTBEHHO IIO JINHUAM q 2 72 58 y2 72 , €CIIH €T0 OCH COBMAJIAIOT C OCAMHU

—+—=1
25 16 9 16

KOOpAUWHAT.

2 2 2 2 2 2 2 2 2 2 2 2
1)X—+y—+z—=1 2)X—+y—+z—=1 3)X—+y—+z—=1 4)X—+y——z—=
25 36 16 64 9 16 25 9 16 25 9 16

2 2 2
5)X——y—+z—:1
25 9 16

_1)

CoCTaBUTh ypaBHEHHE HIUTUTICOUIA, OCH KOTOPOTO COBMAIAIOT ¢ OCSMH KOOP/IMHAT, ECIIH OH
z=0,
IIPOXOJIUT YEPe3 ILTHIIC | 52 y2 u uepes Touky M (1,2,~+/23).




2 2

2 2 2
TR L s
16 36 4 9 36
2 2 2
5)X— DA
100 64 36

2 2

z

2
y 4)x_+y +—=1

9 16 25 9

2
XZ y

2
z

Ha opnononoctHoM runepbononge — + —— — — = | naiiTu npamMonuHelinbe 00pasyromue,

4

npoxosiiue yepe3 Touxy M(6,2,8).

1) X—6 _ y—-2 _ z-8 . X—6 _ y—-2 _
-3 0 4 -9 8 20

Xx-4 y-2 7-8 . Xx-5 y-2 z-8
3 0 4 9 8 20

Z-8

2)

20

16

= = u
3 0 4 9 8
2

HaiiTu 1eHTp NOBEPXHOCTH x? yo+ 22+ 2xy —2yz+6xz+2x—-6y—2z=0,
1) (1:1:1) 2) (3:4:-8) 3) (1:0:3) 4) (1:1:-1) 5) (4:2:6)

Kak npeoOpa3zyercs ypaBHEHHE TOBEPXHOCTH

2 —14y2 +10z° —4xy —24yz + 6xz +2x+ 20y + 8z —9 =0, eciint Hayano KOOpIUHAT

TIEPEHECTH B LIEHTP 3TOM IIOBEPXHOCTU?
1)x* —14y? +10z2° —4xy —24yz +6x2 - 24 =0
2) x> —14y® +102° —4xy —24yz +6x2-5=0
3)x* —14y? +102° —4xy + 24yz + 6x2-5=0
4) x* —14y* +102° —4xy —yz+6x2+5=0

5) x> —y? +2° —xy-24yz+6x2-5=0

CocTaBuUTh YpaBHCHUC IJIOCKOCTH, Kacaromencs TTOBEPXHOCTU

5x°
Sx+6y+7z-4=0.

—y2 +z2 +4xy+6xz2+2x+4y+62—8=0 Broure My(0,-4,4).

1)x+y+z2—4=02)5x—6y—7z—4=0 3)5x+6y+72—-4=0

4)5x+6y+7z+44=05)6y+7z2—4=0

_1)

Haiitn ntnamerpanbHyO IIIOCKOCTh IOBEPXHOCTH

2x% + 5y2 +8z% + 2xy +6xz+12yz+8x+ 14y +18z =0, conpsxennyro xopnam

HapaIeIbHBIM BEKTOPY b= {3,2,—5}.

3

1)7x+17y+192+19=0 2)x—y—-72—-4=0 3) 7x+17y+7z+19=0

4)X+6y+72+4=005)7x+6y+72—-24=0

Haiitu S;,S,,S; ms o61mero ypaBHeHHE TOBEPXHOCTH BTOPOTO TIOPSIKA

5X* +7y? +62° —4xz+4yz —10x+14y + 8z —
=33) S, =0,S,
=6,S,=9

1)S, =1,
4)S, =2,

S,=25,=32) S, =
S,=-2,5,=05) S,

1,8, =
=38,

~2,8,

6=0.

=4,S,=6

X
Ha3BaTb NoBEpXHOCTb, 3aJaHHYIO YPABHEHHEM 6 9 a° 1.




1) TpeXOCHBIH /UUIICOU]T 2) OTHOTIONOCTHBIN TUIEPOOTION T
3) ABYMOJIOCTHBIA TUTIEPOOTION T 4) ITUNTHICCKUN ITUITHHAD
5) anaunTHYECKU apaboIouT

-1) x2 y? 72
Ha3BaTe moBepxHOCTh, 33JaHHYIO YPaBHEHUEM — + ~—+ — =1
36 16 9
1) TpeXOCHBIH /UTUIICOU]T 2) OJTHOTIOIOCTHBIA TUIEPOOTION T
3) ABYMOJIOCTHBIN TUTIEPOOION T 4) SIUTUNTHICCKUHN ITUITHHAP

5) sannunTuyeckuil napadosion

-2) x2 y? 77
Ha3BaTe moBepxXHOCTH, 3aJaHHYIO YpaBHEHUEM — +~———— =1
16 9 4
1) TpeXOCHBIH /UTUIICOU]T 2) OTHOTIONOCTHBIA TUIEPOOTION T
3) ABYMOJIOCTHBIN TUTIEPOOION T 4) SIUTUNTHICCKUHN ITUITHHAP

5) anaunTHYECKUi apaboIou T

-5) X2 2
HasBatb nmoBepxHOCTb, 3a/1aHHYIO ypaBHeHHeM? + yT =-Z.

1) TpeXOCHBIH ITUIICON 2) OJHOMOIOCTHBIN THIIEPOOTOU

3) ABYIOJIOCTHBIN TUNIEpOOION 4) SIUTMITUYECKUIN [TUITUHAP

5) annunTUYecKuil mapabosIong

-3) 2 2 2
X° y° z
Ha3BaTb NOBEpXHOCTH, 3aJaHHYIO ypaBHEHHEM — —~——+— = 0.
6 9 4
1) TpexocHbIH 3runIcons 2) 0AHONOIOCTHBIN rUIepOOoIon T
3) sIMNTHYECKUI KOHYC 4) 3JUIMNTHYECKUI LUITUHAP

5) annunTUYecKuil mapabosIong

-4) 2 42
Ha3BaTh MOBEpXHOCTb, 3aJJaHHYIO YpaBHEHUEM y? 2" 1.

1) TpexoCHBIH MIUICON 2) OJHOMOIOCTHBIN THIepOoIoua

3) ABymoJIOCTHBIN Turnepoonons 4) runepOoInYecKuil UINHAP

5) snaunTuyecKuil mapaboIou

-1) | HasBath mMoBEpXHOCTD, 3a1aHHYIO ypaBHEHHEM X2 =4y .

1) napabonuyeckuii HTUIUHAP 2) OJTHOMOIOCTHBINA THIIEPOOTONT
3) IBYMOJOCTHBIN runepoosions 4) 3;JUIMOTHYECKUI HUITUHIP
5) anmunTUYECKUi mapaboIon

-2) x2 yz
HasBatb noBepXHOCTb, 3aJaHHYIO YPaBHEHHEM e 0.

1) TpexocHbI 3ruuIcons 2) napa nepecekarommuxcs IpsiMbIX

3) IBYMOJNOCTHBIN runepoosions 4) 3JUIMOTHYECKUH HUITUHIP

5) mapa nmapajuIeJIbHBIX TPSIMBIX

7.1.4. Jx3aMeHAIlHOHHBbIE BONIPOCHI

1. Addunnas (oOmras gexapToBasi) cucrema koopauHar. [IpsMoyronpHas
JIEKapTOBA CUCTEMa KOOPAUHAT.

[TosstpHas cucrTema KOOPAMHAT U €€ CBS3b C MPSIMOYTOJIbHOM J€KapTOBOU.
[unuuapuyeckas cuctema KOOpJAUHAT.

Cdepuueckas cucrema KOOpJIMHAT.

Bekropel. JIuHerHbIE OnIepanu HaJl BEKTOPaAMH.

[TonsATHE TUHEWHON 3aBUCUMOCTH BEKTOPOB.

CxansipHOo€ TPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

BekTopHoe npou3BeIcHUE BEKTOPOB U €TI0 CBOMCTBA.

NGk WD




9. CmemanHO€ MPOU3BEIEHUE TPEX BEKTOPOB.

10./IBoiiHOE BEKTOPHOE MPOU3BEIECHUE TPEX BEKTOPOB.

11.KanoHnnyeckoe ypaBHeHHe npsMou. [lapameTpuueckre ypaBHEHU MPSMOIA.

12.006mee ypaBHEHHE TIPSAMOM B €T0 HCCIICIOBAaHUE.

13.YpaBHeHue npsMoii, TPOXOISIICH Yepe3 ABE JaHHBIC TOUKH. Y PaBHECHUE

npsMoit “B oTpe3kax”

14.YpaBHeHue IPsIMOM € YTIIOBBIM KO3(PHUIIUEHTOM.

15.YcnoBus napajuienbHOCTU U MEPIIEHIUKYIISIPHOCTH MPSIMBIX. YTOJI MEXKAY
JBYMSI IPSIMBIMU.

16.HopmanbHO€ ypaBHEHHE TTPSIMOM.

17 IlpuBenenue oOUIEro ypaBHEHUs NPSIMON K HOpMaIbHOMY BH]TY.

18.PaccTosiHre OT TOUKHU A0 MPSAMON Ha MIOCKOCTH.

19.11y4ok npsAMBIX Ha IJIOCKOCTH.

20.YpaBHeHUE MIIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO TOUKY TEePIeHIUKYISIPHO
JAHHOMY BEKTOpY.

21.006m1ee ypaBHEHHE TUIOCKOCTH U €r0 UCCIEAOBaHME.

22.YpaBHEHUE TIOCKOCTH, TIPOXOASIIEH Yepe3 TP JaHHbIC TOUKU. Y paBHEHHE
IUIOCKOCTH “‘B OTpE3Kax .

23.B3auMHOe pacroiokeHue IOCKOCTEH.

24 IlapameTpuyeckue ypaBHEHUS IIOCKOCTH.

25.HopmManbHOoe ypaBHEHHE IIIOCKOCTH.

26.1IpuBenenue oo11ero ypaBHEHUs INIOCKOCTH K HOPMAJIbHOMY BUJTY.

27.PaccTtosiHue OT TOYKHU J0 IJIOCKOCTH.

28.ITy4oK MI0CKOCTEMH.

29.CBsI3Ka TIOCKOCTEH.

30.YToa Mexay AByMS TUIOCKOCTSIMH.

31.Kanonnueckoe ypaBHEHHE TMPAMOIA, [IapaMETPUYECKUE U  BEKTOPHO-
napamMeTpuuecKoe ypaBHEHUS MPSMOIl B IPOCTPAHCTBE.

32.YpaBHeHUE IPSIMOH, MPOXOASIIEH Yepe3 ABe JaHHbIC TOUKH.

33.I1psmast kak TUHUS IEPECEUEHUS IBYX MIIOCKOCTEH.

34.PaccTosiHUE OT TOYKH JI0 TIPSIMOM B TPOCTPAHCTBE.

35.B3auMHoe pacnosnokeHre npsiMbIX B MPOCTPAHCTBE.

36.Paccrosinue Mex Iy 1ByMs IPSIMBIMU B TIPOCTPAHCTBE

37.Ilpsimas ¥ IIOCKOCTh B MPOCTPAHCTBE. YTOJI MEXKY MPSIMON U TUIOCKOCTHIO.

38.CBsi3Ka PSIMBIX.

39.0KpyKHOCTb.

40.9mmunc. Onpenenenue. BoIBO KAHOHHUECKOTO YPaBHEHUS.

41.VccnenoBaHne KAaHOHUYECKOTO YPABHEHUS DIUIUIICA.

42 .9KCUEHTPUCUTET U TUPEKTPUCHI DJUIHIICA.

43.KacarenbHas K SJUIHIICY.

44.0Ontryeckoe CBOMCTBO ILIUIICA

45.TIpeoOpazoBaHue paBHOMEPHOTO CXKATHS TIIOCKOCTH K MPSMOM.

46.2nnunc Kak pe3yJabTaT pABHOMEPHOTO CKATUSI OKPYKHOCTH K OJTHOMY M3 CBOUX
JTIMaMETPOB.

47 ITapamerpudeckue ypaBHeHwus duunca. [IpakTudeckuit cnocod mocTpoeHusl.



48.I'mnepOomna.

49.HccnenoBanre KaHOHUYECKOTO YPaBHEHUsI TUTIEPOOJIBI.

50.AcuMOTOTHI TUIEPOOIIBI.

51.IlapameTpuueckre ypaBHEHUS TUIIEPOOIHI.

52.DKCIEHTPUCUTET TUTIEPOOIIBI U BRIpAKEHHE (POKATBHBIX PAIUYCOB Yepe3

AKCIICHTPUCHUTET.

53.lupeKTpuchl TUTIEPOOJIHI.

54.KacarenbHas K runepoose.

55.0nTrnyeckoe CBONCTBO TUNEPOOIIBI.

56.ITapabomna.

57.KacarenbHas K mapadouie.

58.0ntruyeckoe CBOMCTBO MapadoJibl.

59.YpaBHeHue uIHIca, TUepooIsl, Tapadobl B MOJSPHBIX KOOPAUHATAX.

60.IIpeobpazoBaHrie paBHOMEPHOTO CKATHUS MPOCTPAHCTBA K IJIOCKOCTU. BriBOA
YpaBHEHHUS MOBEPXHOCTH BPAILICHUS.

61.00mee npeoOpazoBanue ahpPpuHHON CHCTEeMBbI KOOpAUHAT B ad(UHHYIO Ha
MJIOCKOCTH.

62.I1peoOpazoBanre MPSIMOYTOJBHOMN AEKAPTOBOM CHCTEMBI KOOPIMHAT B
OPSIMOYTOJIBHYIO IEKapTOBYIO HA MJIOCKOCTH.

63.1IpuBenenue ob1Iero ypaBHEHUsI KPUBOM BTOPOTO MOPsAIKa K BULY, HE
coJieprKalleMy IpOU3BeICHUSI HEU3BECTHBIX.

64.XapakTepucTUUECKOE YpaBHEHHE KPUBOM BTOPOTO MOPSIIKA.

65.1IpuBenenHoe ypaBHeHUE 1 TUIa KPUBBIX BTOPOIO MOPSAIKA U €r0 UCCIIEI0BaHUE.

66.I1puBeaeHHOE ypaBHEHUE 2 TUIIA KPUBBIX BTOPOTO MOPSIIKA.

67.IlpuBeneHHOe ypaBHEeHUE 3 TUIA KPUBBIX BTOPOTO MOPSIIKA.

68.IIpumenenune nmpeoOpa3zoBaHus MAPAIIIEIBHOTO TIEpEeHOCa K 00IIeMy YpaBHEHUIO

KPHUBOM BTOPOTO MOPSAJIKA.

7.2. Meroanuyeckue MAaTepHAJIbl, ONpeAeJSIOIMe NPOoUeIypy OLCHUBAHUS
3HAHUM, YMEHHH, HABBIKOB M (MJIM) ONBITA AEATEJbHOCTH, XaPAKTEPU3YIOLIHMX
3tanbl popMUPOBAHUA KOMIIETCHIMH

OOwmuit pe3ynbTaT BBIBOAMTCA KaK MHTErpajbHas OLIEHKA, CKJIaJbIBarolas M3
TEKyIIero KouTpoJis - 30% u mpoMekyTouHoro KouTpoJs - 70%.

Tekymui KOHTPOJIb MO TUCUUILUIMHE BKIIFOYAET:

- mocenieHue 3auaTuii - 10 6ayios,

- y4acTue Ha NMPaKTUYECKUX 3aHATUsIX - 10 6amos,

- BBITIOJTHEHHE IOMAITHUX padoT - 0 6awios.

[IpomeXyTOUHBIN KOHTPOJIb 10 TUCIUILIMHE BKIIOYACT:

- KOJUTOKBUYM - 40 6aJ110B,

- MUCbMEHHAsi KOHTPOJIbHas padbora - 30 OamioB..



8. YueOHo-MeToan4Ueckoe odecmedeHne JUCIUILITHHBI

a) OCHOBHas JUTEepaTypa:

1.

NBneBa A.M. JluneitHas anre6pa. AHATUTHYECKA TEOMETPUS [ DICKTPOHHBIH
pecypc] : yauebHOoe mocobue / A.M. Usnesa, [1.W. [Tpunynkas, U.J1. Uepabrx. —
DneKTpoH. TeKCToBbIE JaHHble. — HoBocubupck: HoBocubupckuit
rocyJIapCTBEHHBIN TeXHUYeCKUi yHuBepcutet, 2014. — 180 ¢. — 978-5-7782-
2409-4. — Pexxum poctyma: http://www.iprbookshop.ru/45380.html

Wneun, Bnagumup Anexkcanaposud. JIuneiHas anreopa : [y4e6. mis dus.
crienralibHOCTEH U cienmanbHocTy "[lpukiannas matemaruka'| / MnbuH,
Brnagumup Anexcanaposud ; O.1.I1o3Hsk. - 6-¢ uzn., crep. - M. :dusmartiur,
2005. - 278 ¢. ; 22 cm. - (Kypc BbIciei MaTeMaTUKU U MaTeMaTHIeCKOn (pu3nku/
nox pen. A.H.Tuxonosa u 1p. Bein. 4) (Cepust "Knaccuueckuil yHUBEpCUTETCKUN
yuebnuk"). - [Ipeam. ykas.: c. 274-278. - PekomennoBano MO P®. - ISBN 5-
9221-0481-0 : 149-93. Mecronaxoxaenue: Hayanas oubmmoreka J[I'Y
Koctpukun, Anekceit UBanoBuu. BBegenue B anredpy : yued. 1js yH-TOB /
Koctpukun, Anekceit IBanosuu. - M. : Hayka, 1977. - 496 c. : un. - 1-10.
Mecronaxoxaenue: Hayunas oubnuoreka JII'Y

Kypom, Anexcannp I'ennagueBud. Kypce Boiciieit areOpsl : yueb. 171 By30B /
Kypom, Anexcannp I'ennagueBuu. - 15-e uz., crep. - CII6. u ap. : JIans, 2008,
2006, 1975 (Hayka), 1968 (Hayka). - 431 c. - (JIydmue kinaccuyeckue yaeOHUKH)
(Marematuka). - Pekomengosano MO P®. - ISBN 5-8114-0521-9 : 202-00.
Mecronaxoxaenue: Hayunas 6ubmmoreka 'Y

0) ToTMOTHUTENbHAS JIUTEpaTypa:

1.

Hukonosa H.B. Kpartkuii kypc anredpsl 1 reomerpun. [Ipumepsl, 3a1auu, TECThI
[DnexTpoHHBIN pecypc] : yuedHoe ocodue / H.B. Hukonosa, H.H. I'azu3oBa,
I'.A. HukoHOoBa. — DneKTpOH. TEKCTOBbIE JaHHble. — Kazanb: Kazanckuit
HAIMOHAJIBHBIN UCCIIEIOBATENBLCKUI TEXHOJIOTUYECKUN YHUBEpCUTET, 2014, —
100 c. — 978-5-7882-1711-6. — Pexxum nmoctyma:
http://www.iprbookshop.ru/61981.html

Koctpukun, Anekceit UBanoBuu. Beegenue B anre6py : Yuel. 11 yH-TOB I10
crennanbHOCTIM "Matemaruka", "IIpuknagnas matematuka”. Y. 3 : OCHOBHBIE
cTpyKTyphl anredpsl / KoctpukuH, Anekceit iBanoud. - M. : Hayka /
WNurepnepuoauka: ®usz.-mat. out., 2000. - 271 c. - ISBN 5-9221-0019-X : 0-0.
Mectonaxoxaenue: Hayunas 6ubnuoreka 'Y

CoOopuuk 3amau no anreope / Y. B. Apxxanties u ap. ; moxa pea. A. U. Kocrpukuna.
- M. : MITHMO, 2009. - 404 c. - ISBN 978-5-94057-413-2.

Mecronaxoxaenue: Poccuiickas rocygapcrsennas ondnuoreka (PI'b) URL:
http://H36.pd/catalog/000199 000009 004393869/

®annees, [Amutpuit Konctantunosud. COOpHUK 3a/1a4 1O BBICIIEH anredpe :
[yaeb. mocobue aist ¢pus.-mat. cneil. By3oB] / @annees, JAmutpuit
Koncrantunosuu, U. C. Comunckuii. - 11-e uza., nepepab. u goim. - M. : Hayka,
1977. - 288 c. : un. - 0-60. Mecronaxoxaenue: Hayunas oubnuoreka JII'Y



http://www.iprbookshop.ru/45380.html
http://www.iprbookshop.ru/61981.html
http://нэб.рф/catalog/000199_000009_004393869/

9. IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKALIMOHHON CceTH
«/HTepHeT», HeOOXOAUMBIX IJISl OCBOCHHS JUCHUILTHHBI

http://www.elib.dgu.ru/
http://www.iprbookshop.ru/
http://intuit.ru/

11.MeToanuyeckue yKa3aHusi 0 OCBOEHHUIO M CHUIIMHBI

Jlist camocTosiTeNibHOM paboThl 1O Kypcy B Oubmumoreke JAI'Y u B 21IeKTpOHHBIX
pecypcax MHTEpHETAa UMEETCA AOCTATOYHO JINTEPATYPhI, KaK KIACCHYECKOH, TaK U
COBPEMEHHOM, B TOM YMHCIIE€ MEPEU3TaHHs MHOTMX KayeCTBEHHBIX YUYE€OHUKOB U
3alayHuKOB. B 3TOl CBsi3u mHMOpManMOHHOE OOecrnedeHne Kypca JOCTaTOYHOE.
PexomenmyeTcs MaTepuai KaXa0u BBICTYIIAHHOHN JICKIIUU MMPOPa0aTHIBATh B JICHD €€
npoBeneHus. [Ipu oOHapyKeHMH HENOHSTHBIX BOMPOCOB TpedyeTcs oOpamaTbes K
JEKTOPY BO BpEeMs KOHCYJbTAIIMOHHOTO JHS WM Ha MPAKTAYECKOM 3aHATHUH.
HeocBoennsiit MmaTepuan OyJeT TOPMO3UTh JaJIbHEHIIIEE BOCIIPUATHE TEM, KOTOPHIC
OCHOBBIBAIOTCSI Ha IME€pBOHAuYalibHBIX JieKnusX. Kypc cHaOxkeH OoipliuM
KOJIMYECTBOM TEPMHUHOB M CHUMBOJIOB, KOTOpPbhIE HEOOXOAMMO 3ayuyuBaTh U
MOBTOPATH, YTOOBI BIOCIEJACTBUM CBOOOJHO BJIAJIETh WMU TIPU  BBIMOJHEHUU
NpakTUYECKUX 3aJaHuii. B KOHIE Kypca NpPOBOAMUTCS TECTHUPOBAHHUE, KOTOPOE
MIO3BOJIUT BBISIBUTH MOATOTOBJICHHOCTh CTYJIEHTOB M 0OpaTUTh BHUMAHUE HA OTPEXU
B yueHuu. l[IpakThueckue 3aJaHdsl TO3BOJAT CTYACHTAM 3aKpPENUTh HABBIKU U
3HaHUA, IMOJYyYECHHBbIE BO BPEMsS JIEKIIMOHHOTO U MPAKTUYECKOTO KypCOB IO
MaTeMaTHKe.

11. Ilepeyenr UHGPOPMAUMOHHBIX TEXHOJIOTMHM, MCIOJb3yeMbIX IPH
OCyLIECTBJICHMH O00pa30BaTeJIbHOIO MpoLecca Mo JAUCHMILIMHE, BKJIIOYasi
nepeyeHb IMPOrpaMMHOr0 odecrneyeHusi U HUHGPOPMALMOHHBIX CIPABOYHBIX
CUCTEM

I[Ipu  ocymiecTBieHMM  0Opa3oBaTEeNbHOTO  Mpouecca MO  JUCHUIUIMHE
«AHanuTuyecKkass TEOMETPHsS»  PEKOMEHAYETCS  MCHOJIb30BAaTh  CIEAYIOLIUE
MH(POPMAIIMOHHbBIE TEXHOJOTUU. Bo-NepBbIX, MOKHBI MPOBOAUTHCSA 3aHATUS C
KOMIIBIOTEPHBIM  TECTUPOBAHHMEM,  YTO  IPUYYUT  CTYAEHTOB  XOpPOILIO
OpHEHTHUPOBAThCS C pabOTONW Ha KOMIIBIOTEpE I BBIMOJHEHUS 3adaHuil. Bo-
BTOPBIX, JEMOHCTPALIMOHHBIA MaTepual Takke OyneT TMOKa3aH C MOMOIIbIO
MYJIBTUMEIUNHBIX YCTPOUCTB U UHTEPAKTUBHON TOCKH.

12. Onmucanue MaTepuAJbHO-TEXHUYECKOM 0a3bl, HeOOXOAMMOM J4
ocylIecTBJIeHHsI 00Pa30BaTEIbLHOI0 MPOLecca MO AUCIUIIINHE

3agauHUKH IJ1s1 TPAKTUYECKUX PadoT.

JunakTHyecKue KapTOUKH C 3aJIaHUSIMU Ha KaXk0€ 3aHATHE.

Jlocka Kinaccu4eckas.

Jlocka miacTKoOBasi ¢ pa3HOIBETHBIMU MapKepaMHu.

MynbTuMenuiiHas yCTaHOBKa JUIS JIEMOHCTpaIUU AJIEKTPOHHBIX
o0pa3zoBaTeIbHBIX PECYPCOB.


http://www.elib.dgu.ru/
http://www.iprbookshop.ru/
http://intuit.ru/

