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1 Iessn, nuianHnpyeMble pe3yabTaThl 00y4eHHUs 10 JUCHHUIIIMHE (MOIYJII0)

[lensiMu OCBOEHMSI TUCHUIUIMHBI «Airedpa U TeOMETpus» SIBISIOTCS O3HAKOMIIEHUE C
OCHOBHBIMHM TOHATHAMHU aIreOpbl M TE€OMETPUH, OCBOCHHE METOJOB M CIOCOOOB pELICHUs
alreOpanvyeckuXx M TEOMETPUYECKUX 3aJad, pPa3BUTUE JIOTMYECKOIO U  AJITOPUTMHUYECKOTO
MBIIICHHS, OBJIAZICHUE OCHOBHBIMM METOJIaMU MCCIENOBAaHUSA U PEIICHUS MATEMAaTUYECKUX 3ajad,
BbIpaOOTKa YMEHHUS CaMOCTOSTENIIBHO pAacIIUpsTh MaTeMaTWdecKue 3HaHWsS U TMPOBOAUTH
MaTE€MaTHYECKUI aHAJIN3 PUKIAJHBIX 3a7a4.

3agauaMu TUCHMITIMHBI «AJIreOpa U reOMeTpHUs» SBISIOTCS:

- o0y4yeHHEe CTY/IIEHTOB METOJaM ainreOpbl ¥ reOMETPUU, HEOOXOAMMBIX UM MPU U3YYECHUHU
OCTQJIBHBIX JUCLUILINH;

- IPUBUTHUE CTYJICHTaM HaBBIKOB MCCJIEIOBAHUS C HCIIOJIB30BaHUEM METO/I0B anreopsl;

- o0yueHHe CTYJJCHTOB METOJIaM JIOTHYECKH CTPOTOTr0 TOCTPOCHUS T0KA3aTEIICTB;

- (opMHpOBaHHE HABBIKOB U YMEHHH, HEOOXOAMMBIX IMpPHU MPAKTHUYECKOM MPUMEHEHUU
MaTeMaTHYECKUX MW U METOIOB Ul aHaau3a U MOJEIUPOBAHMSA CIOKHBIX CUCTEM, IIPOLIECCOB,
SIBIICHHM, JIJIs TIOMCKA ONTUMANIBHBIX PEIIeHUH 1 BEIOOpa HAMITYYIINX CIIOCOOOB peasi3aiu

[TnanupyemMbIMu pe3ynbTaTaMyd OOy4YeHUs MO AMCLUUIUIMHE (MOMYIIO), SBISIOTCS 3HAHMS,
yMEHHUs, HaBbIKH. llepedeHb MIaHUPYEMBIX PE3YJAbTaTOB OOyUYCHHS IO JUCLHIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3ylbTaTaMHd OCBOEHHS 00pa30BaTeNbHOM MpOTrpamMMBbl,
npecTaBieH B Tabnuie 1.

Tabmuna 1 — Komnerenmuu, popMupyeMbie B pe3yIbTaTe U3YYSHUS AUCIUILTUHBI (MOJTYJIs)

Kon n Pe3yspraThl 00y4eHHs O TUCHUILTHHE
Haszpanue Komu (dopMyIupoBKa
OIIOII BO, (dopmyHpoBKa MHIMKATOpa Kon
COKpallCHHOC KOMIETEHIUN AOCTHHCHHA pesyib DopMyIHPOBKA PE3yIbTaTa
KOMIIETEHLIUU
TaTa
09.03.04 OIIK-1 : Ciocoben OIIK-1.1B : P/l 3HaHHE | OCHOBHBIX IOJIOXKEHUI
«IIporpammHasl | IpUMEHATH Ob6mamaer BEKTOPHOU U JTMHEHHON
HUH)XEHEPUS €CTECTBEHHOHAYUYHBIE | MAaTeMaTU4YeCKOI anreOpsl, AaHATTUTHYECKOH
(b-UH) U OOIIEHHKECHEPHBIE | KyJIBTYpOH H TEOMETPHUHU Ha IJIOCKOCTU U
3HAHUsI, METO/bI CHUCTEMHBIM B IIPOCTPAHCTBE, TEOPHU
MaTeMaTHYECKOTO MBILUICHUEM, KOMIIJIEKCHBIX YHCEJI
aHaJIu3a u MO3BOJISAIOLIUMHA B P12 YMeHue | peuiath TUIOBBIE 3a7ja4 IO
MOJEINPOBAHHUS, podheCcCHOHATBHOM BEKTOPHOW U JTUHEHHOM
TEOPETUYECKOIO U JIeSITEbHOCTU anreOpe, aHATUTUUECKOH
9KCIIEPUMEHTAIILHOIO | HCIOJb30BATh FEOMETPHUHU Ha MJIOCKOCTHU U
UCCIIEIOBaHUS B MaTeMaTHYECKUE B IIPOCTPAHCTBE, TEOPUU
npodeccroHanbHOI METO/bI U KOMILIEKCHBIX YHCEII
JEATENbHOCTH MHCTPYMCHTBI JIJIst P13 HaBpik | pelieHus TUIIOBBIX 3a/1a4 C
NpOBEACHUA NPUMCHCHHUECM
KpUTUYECKOro MaTeMaTHYECKOro amnmnapara
aHaJIu3a CUTYyalui, TEOPUH MATPHUIL U CHCTEM
MOJEIUPOBAHMA U JINHEWHBIX YPAaBHEHUI,
NPOTHO3UPOBAHNA BEKTOPHOU anreOpel,
pa3BUTHA AHAIUTUYECKON T€OMETPHUH,
nponeccoB U AHAIMTHYECKUMHU METOJaMH
SIBJICHHH UCCIIEI0BAHUS
TEOMETPHUICCKHX OOBEKTOB

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

Juctunnuna «Anrebpa U TeOMETPUsS» OTHOCUTCS K 00s13aTeNIbHOM YacTH 1UKIIA JUCIUILTUH
«bnoka 1 Jucuurunel (Moxynau)» ydeonoro miana 09.03.04 [IporpaMMHast HHXEHEpUST U UMEET
JIOTHYECKYI0 M COJIEP)KATEIbHO-METOMYECKYI0 B3auMocBsi3b ¢  muctmiuimHamu  OITOIL
Juctumnuaa Oasupyercs Ha KOMICTCHIHAX, C(HOPMHpPOBAHHBIX Ha TNPEIBIIYIIEM YPOBHE



oOpaszoBanus. [y uzyueHust anreOpsl U T€OMETpHH TpeOyeTcsi KaueCTBEHHOE 3HAHUE IIKOJIBHOTO
Kypca aiareopbl, reOMETPUH, TPUTOHOMETPHH, Hadyall aHaJIn3a, UHPOPMATUKU.

3. O0beM AUCHUNIMHBI (MOIYJISA)

O0veM nuCHMIUIMHBL (MOIYNA) B 3a4ETHBIX €IMHHUIIAX C YyKa3aHHEM KOJMYECTBA
aKaJeMHUYECKHX 4YacoB, BBIJEICHHBIX Ha KOHTAaKTHYIO paboTy c oOydarommmucs (1O BHIAM
y4eOHBIX 3aHATHI) U Ha CAMOCTOSITENIbHYIO PadoTy, IpUBeEeH B TabnuLe 2.

Tabmuia 2 — O0miast TPy 10€MKOCTh JUCITUTITUHBI

Tpyno- OO0BeM KOHTAKTHOI paboTHI (Jac)
CemecTp | ©MKOCTb
Haspasne :)D6O pl?? Hacrs, I/IE'I?/I(II)(O)C AyputopHas Breaynu- CPC ?:Tihf
OIIOIT BO Y VII 3 (D(};p YAHTOp TOpHAast
HIA ( > 3.E.) Bceero ranun
0300)
nek. | mpak. | ma6. 1A KCP
09.03.04
IIporpammuas 0P0 b1.b 1 4 55 18 36 0 1 0 89 2
UHXEHEPHUS

4 CTpyKTypa U co/iepKaHue JMCUUILITHHBI (MOTYJIsA)

4.1 Ctpykrypa tMcuuIuIidnubl (Moayas) aiasa O®O

TemaTtnueckuil 1IaH, OTPAXKAIOIMINUN COJEP)KAHUE AUCITUIUTHHBI (IepEeYeHb Pa3/IeJIOB U TEM),
CTPYKTYpPUPOBAHHOE MO BUIAM Yy4YeOHBIX 3aHATHUH C yKa3aHHEM HX OObEMOB B COOTBETCTBUH C
y4eOHBIM IIJIAaHOM, MTpHUBEIeH B Tabmuie 3.1

Tabmuma 3.1 — Pa3gensl nucuumuiiHbl (MOIYNs), BHIBI YUYEOHOW NEATEILHOCTH U (DOPMBI
TeKymero Koutpods ainst OPO

Kon pe- Ko1-Bo 4acoB, OTBeEHHOE Ha
dopma
Ne Ha3Banue Tembl 3yJbTaTa
Jlex [pakr JIab CPC TEKYyILIET0 KOHTPOJIS
00y4YeHus
PIIL, P12 TEOPETHUUECKUH OIpOC,
1 | Onpenenureny ¥ MaTPULIbL P’IB ’ 4 8 0 17 KOHTpOJbHast padora Nel,
TecT 1
CucreMa THHEHHBIX TCOPETHCCKHH ONPOC,
2 | anrebpanyuecKux PAL, P12, 3 6 0 13 WHJMBHTYaIIbHAIC
. P13 noMairHue 3aganus Nel -
YpaBHEHHH
2, Tect 1
N TEOpeTUIECKHUH OIpoc,
3 DICMCHTLL BEKTOPHOH PI1, PIL2, 3 7 0 15 KOHTpOJIbHAs pabora Ne2,
anreOpbl P/I13
TecT 2
TEOpETUUECKUH oIIpoc,
PII1, P/12, WHUBHUIyaJIbHOE
4 | IIpsimast Ha TUIOCKOCTH PII3 2 4 0 11 JomanHee 3azare Ned,
TecT 3
TEOPETUUECKHH OIIpoc,
5 | Kpussle BToporo nopsika PI[}I),I[I;]IZ, 2 2 0 8 HMHIMBHUIYaJIbHOE
noMaitHee 3aganue Nes
TEOPETHUECKUH OIpocC,
6 Tnockocts i npavaz PAL P2, 2 4 0 11 KOHTpOJIbHast paboTa Ne3,
JIMHUSA B IPOCTPAHCTBE P/13
TecT 3
PJ1, P2, TEOPETHUECKUH OIpocC,
7 | Hosepxmoctu P/I3 0 3 0 8 KOHTpOJIbHAs pabora Ne3
TEOPETHUECKUI OIpoC,
8 | KomruiekcHbIe uncia PAL, P12, 2 2 0 6 WHMBHIYalbHOC
P13 JIoMaIlHee 3aJanre Neb,
TecT Nod
Htoro no Taéanue 18 36 0 89




4.2 CoaepxxaHue pa3iesioB U TeM IMCHUILVIMHBI (Moayas) aiasa ODO

Tema 1 Onpedenumenu u mampuybi.

Conepxxanue Tembl: OnpeaennuTenud BTOPOro U TPEThero nopsiakos. [IpaBuiia BeUMCIEHUS
OTIpE/ICIIUTENICH BTOPOTO U TPEThero mopsiaka. [loHaTHe MHHOPA U anreOpandeckoro JOMOTHECHUS.
Onpenenutenu n-ro nopsaka. CoilcTBa ompeaenutesneii. MeToapl BbIYUCICHHUS ONpeAeIuTeneh
(MeTox TOHIKEHUS TOpsAKa, METOJ TMPUBEACHHS K TPEYrodbHOMY BHIY). Buasl matpuig
(kBazmpaTHasi, €IMHUYHASA, IPSIMOYTOJIbHAS, TUATOHANIbHAS, MAaTPHIIA - CTOJOECI], MaTpUIla — CTPOKa,
HyneBasi). BeIposkieHHast U HEBBIPOKECHHAs MaTpHIIbl. TpaHCIOHUPOBaHHAs MaTpula. JInHelHbIe
ONepalK: YMHOXEHUE MATPUIIbl HA YHCIIO U clloKeHue maTpull. CBOMCTBA JIMHEHHBIX ONEpalui.
YMHOXEHHE MaTpHIl, CBOMCTBA YMHOKXCHHUSI MaTpUIl. DJIEMEHTapHbIC MPeoOpa30BaHMs MATPHIIHI.
ObpatHas maTtpuna. HeoOxoanMoe u JOCTaTOYHOE YCIOBHE CYIIECTBOBAHUS OOpaTHON MaTpPHIIBL.
Teopema O €IMHCTBEHHOCTH MAaTpUIBl, OOpaTHOM JaHHOW. MeTOJbl HAXOXKACHUS OOpaTHOM
MaTpullbl (METOJA NPUCOECTMHEHHOW MATPHIIbI, METOJ JJIEMEHTapHbIX INpeoOpa3oBaHuii). Panr
Matpunibl. [loHsTHE O0a3ucHOr0o MHUHOpAa MATPUIlBL. Pa3nuuHble CMOCOOBl HAXOXKICHHWE paHTa
MaTpUIbl: METOJl OKaWMIIAIONIMX MHUHOPOB, TPUBEACHHE MATPUIIBl K TpanelueBHIHON
(cTyneHuaToi) U AMaroHaIbHON (hOpPME C TOMOIIBIO NIEMEHTAPHBIX PE0Opa30OBaHUM.

@opMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHAapTHasA, «MeToI KOOTIEPATHBHOTO OOYICHHS.

Bunbl camocTOsATENBHOM MOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OTIPOCY, MOATOTOBKA K MPAKTUYECKUM 3aHSTHSM, TIOJTOTOBKA K KOHTPOJILHOHM paboTe, MOATrOTOBKA
kK Tecty 1, msydenume marepuania B COO (Moodle), moarotopka k HMrToroBomy TecTy MO
JUCLUILIINHE.

Tema 2 Cucmema nuHelinvix aneebpaudecKux ypagHeHuil.

Copnepxanne tembl: Cucrema JuHeHHbIX anreOpandeckux ypaBHeHHi (CJIAY). OcHoBHbIC
nousitus. Pemenne CJIAY. DxBuBasieHTHBIE (PaBHOCHIIBHBIE) CHCTEMBI ypaBHEeHUH. OnpenenieHHbIE
U HeomnpezeleHHble, coBMecTHble U HecoBMecTHbIe CJIAY. Ilpencrasnenune CJIAY B MaTpuuHOM
¢dopme. Marpuunsiii cnoco6 pemenuss CJIAY. Pemenne matpudHoro ypaBHeHHs. I[IpaBuiio
Kpamepa a1t perieHust cucteM JTUHEHHBIX YpaBHEHUH ¢ HEM3BECTHBIMH (Teopema). Merox ["aycca
JUIsL  CUCTEMBI JMHEMHBIX YpPaBHEHMM C HEM3BECTHbIMH. (CHUCTEMa JUHEHHBIX YpaBHEHUH C
HEU3BECTHBIMM; Oa3uCHBIE U CBOOOHBIE HEU3BECTHBIE (ITepeMeHHbIe). OOI1ee U YacTHOE PeLIeHUs
CJIAY. OnHOpoaHble CHCTEMBI JMHEWHBIX YpaBHEHHM W X pemieHus. OCHOBHBIE CBOWMCTBA
oaHoponHou cucteMbl. DynnamenrtanbHas cucrema pemenuit (OCP) oanoponnoint CJIIAY.
Uccnenosanne CJIAY nHa coBmectHOcTh. Teopema Kponekepa — Kanemnu. Jlunelineie
npeoOpazoBaHus (JIMHEWHBIE omepaTopsl). Marpuma mnuHeitHoro omepatopa. CoOCTBEHHbBIE
3HAYEHUsI U COOCTBEHHBIE BEKTOPHI IMHEWHOTO MTPeoOpa3oBaHusL. .

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHAas1, «MeTol KOONEepaTUBHOIO O0YUECHHUSD.

Bunpl camocTosTeNbHOM NOJATOTOBKU CTYIAEHTOB 110 TE€ME: MOATOTOBKA K TEOPETUUYECKOMY
ONpocy, MOATOTOBKA K MPAaKTHUYECKUM 3aHATHUAM, BbinonHeHue MJ[3, moaroroBka k Ttecty 1,
uzyuenue matepuana B CO0 (Moodle), moaroroBka k IToroBomy TecTy Mo IUCIUIUIHHE.

Tema 3 Dnemenmul eKMOpPHOU aneedpul.

Copnepxanue Tembl: IIpsiMOyroiapHble M TOJSPHBIE KOOPAMHATHI HA  IUIOCKOCTH.
[TpeoOpa3oBaHusi KOOpIMHAT Ha IUIOCKOCTM M B IpocTpaHcTBe. IIpoekius BeKTOpa Ha OCb,
cocTaBisomas (KOMIOHEHTa) BEKTOpa Ha OChb, CBOWMcTBa mpoekuuid. JIuHelHas 3aBHCHMOCTb
BEKTOpOB. basuc Ha miockoctr U B npoctpancTBe. KoopauHatel BekTopa. Pa3noxeHne BekTopa 1o
0azucy. JlekapToB npsAMOyroibHbIl Oa3zuc. Hampapnsiomue KOCHHYChl BeKTOopa. BekTopHoe
NPOM3BECHNE BEKTOPOB M €ro CBOMCTBA. ['eoMeTpHuecKUil U (PU3NUECKUH CMBICIBI BEKTOPHOTO
npousBeneHus. CMelaHHOe MPOM3BEICHHE BEKTOPOB M €ro CBOMCTBA. ['eoMeTpHUECKU CMBICT
CMEIIaHHOTo mpou3BeneHus. HeoOxoaumoe M JOCTaTOYHOE YCIOBHE KOMIUIAHAPHOCTH Tpex
BEKTOPOB B IIPOCTPAHCTBE.



@opMbl M METOJBl TPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHAas1, «MeTo KOONIEpaTHBHOTO O0YUICHHUSD).

Buapl caMOCTOSATENBHOM MOATOTOBKU CTYJICHTOB IO TEME: MOJATOTOBKA K TEOPETUYECCKOMY
OTIPOCY, MOATOTOBKA K MPAKTUYECKUM 3aHSTHSM, TIOJTOTOBKA K KOHTPOJILHOHM paboTe, MOAr0TOBKA
K Tecty 2, usydenue marepuana B COO (Moodle), moarotroBka k HMrToroBomy TecTy Mo
TUCITUTLINHE.

Tema 4 Ilpsimas na nrockocmu.

CopnepxaHue TEMbl: OJIEMEHTHl AHAJUTHUYECKOW TE€OMETPUM Ha IUIOCKOCTH. Meton
koopauHaT. Jluaus Ha miuockoctd. OCHOBHBIE 3a7jadl AaHAIUTUYECKON IeOMEeTpUM Ha IIOCKOCTH.
[Ipsimas Ha miiockocTu. [IOHATHS HOPMATBLHOTO U HANIPABJISAIOLIETO0 BEKTOPOB npsMoi. HopmanbHoe
yYpPaBHEHUE IPSIMOM M €ro reOMETPUYECKHM CMBICI. YpPaBHEHHUE MNPSAMOW, IPOXOAALICH uepes
JAHHYIO TOYKY MEpHEeHAMKYISIPHO 3aJaHHOMY HampaBieHuto. OOmiee ypaBHEHHE NPSIMON U €ro
YacTHBIE CIIy4au. YpaBHEHUE NPAMOM C YIIOBBIM KO3()(PUIIMEHTOM U €ro reOMETPUIECKUN CMBICI.
VYpaBHeHHE MNpsAMON B OTpPE3Kax M €ro IeOMETPUYECKH CMbICH. KaHOHHMYecKoe ypaBHEHUE
npsmoit. Ilapamerpuueckre ypaBHEHHsI MPAMOW. YpaBHEHUE MPSIMOM, MPOXOASAIIEH uepe3 IBe
JTaHHBIE TOUYKH. YpaBHEHHUE MPSIMOM, IPOXOAAIIEN Yepe3 TaHHYI0 TOUKY B 3a/laHHOM HalpaBJICHUMU.
VYcnoBus napayuieIbHOCTU M MEPHEHAUKYISIPHOCTU ABYX HPSIMBIX. YTOJ MEXIY IBYMS MPSIMBIMU.
VYcnoBus MapalieNbHOCTH W MEPHEHAMKYISIPHOCTH JIBYX TMPSMBIX, 3aJlaHHBIX OOIIUMU
ypaBHEHUSIMH. PaccTOSHME OT TaHHOM TOYKH A0 MPSIMOM Ha MIOCKOCTH.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHAas1, «MeTol KOONEepaTUBHOI'O O0YUECHHUS.

Bunpl camocTosTeNnbHOM NOJATOTOBKU CTYIAEHTOB 110 TE€ME: MOATOTOBKA K TEOPETUUECKOMY
ONpocCy, MOATOTOBKA K MPAaKTHYECKUM 3aHATUAM, BblmonHeHue WMJI3, moaroroBka k Ttecty 3,
uzyuenue matepuana B C30 (Moodle), moaroroBka k IToroBomy TecTy Mo JIUCIUIUIMHE.

Tema 5 Kpusvie smopozo nopsoxa.

Conepxxanne tembl: KpuBble BTOporo mopsiaka. KaHoHHYeckoe ypaBHEHHE OKPYXHOCTH.
DIIIUIIC, €r0 KaHOHMYECKOE YpaBHEHHME W CBoicTBa. lccnmemoBanume (opmbl drummrca mo ero
ypaBHeHHI0. OKPYKHOCTh KaK YacTHBIN ciy4ail smmurnca. [lapamerpuueckue ypaBHEHUs 3JUIMIICA.
I'mnepbona, ee kaHOHMYECKOE ypaBHEeHHE U cBoiicTBa. ConpsbkeHHas rumnepOosna. MccnenoBanue
dopmbl  runepOomsl. [lapamerpuueckue ypaBHeHus rumnepOonsl. IlapaGona, ee kaHOHMYeckoe
ypaBHeHHe U cBoiicTBa. MccienoBanue ¢opmbl nmapabonbl. OOmiee ypaBHEHHE KPUBOM BTOPOTo
MOpSI/IKA U eTo MpHUBEICHHE K KaHOHWYeCKOMY BUy. Kitaccudukamnus KpUBBIX BTOPOTO MOPSIAKA.

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTaHIAPTHASI.

Bugapsl camMocTOATENbHOM MOATOTOBKU CTYJIEHTOB IO T€ME: MOJrOTOBKA K TEOPETUYECKOMY
OIpOCy, MOATOTOBKA K MPAKTHYECKOMY 3aHATHIO, BeioaHeHue M/I3, usyuenue marepuana B CO0
(Moodle), moaroroBka k IToroBoMy TECTy 1O TUCIUILTHHE.

Tema 6 Ilnockocmov u npsamMas 1uHUs 8 NPOCMPAHCmee.

CopnepxaHue TeMbl: OJIEMEHThl AHAJTUTHUUYECKOW TE€OMETPUU B MPOCTpaHCTBE. Mertoa
KOOpJIMHAT B IpocTpaHcTBe. [nockocTs, HOpMalIbHBIN BEKTOp I1ockocTu. HopManbHOe ypaBHEHHE
IJIOCKOCTH U €r0 TEOMETPUUYECKUI CMBICI. YPaBHEHUE TUIOCKOCTH, MPOXOASALIEH Yepe3 3aJaHHYIO
TOUKY, IEPNEHANKYIAPHO 3alaHHOMY HarpasieHH0. O01ee ypaBHEHUE TNIOCKOCTH M €T0 YacTHBIE
cily4ad. YpaBHEHHUE IIJIOCKOCTH B OTPE3KAX U €r0 F€OMETPUUECKUI CMBICI. YPAaBHEHHE INIOCKOCTH,
NPOXOJALICH Yepe3 TpHU 3aJaHHbIE TOYKU. YTOd MEXIy JBYMs IUIOCKOCTSIMHM, B3aUMHOE
pacrojIoKEeHUe IBYX IJIOCKOCTEH. PaccTosiHue OT TOYKHM 10 MIOCKOCTH. B3auMHOE pacnosoxkeHue
TpeX IJIOCKOCTEH B MPOCTPAHCTBE, CBA3b C PEIICHHEM CHUCTEMbI TpeX JIMHEHHBIX ajareOpandecKux
ypaBHEHUH ¢ Tpemsi HeusBecTHbIMH. [locTpoenue miockoctu. OOmue ypaBHEHHUS MPSAMOIA.
Kanonunueckue ypaBHeHus npsiMoil. Ilapamerpuueckue ypaBHEHUS NpSAMON. YpaBHEHMs MPSIMOH,
IIPOXOJAIIEH Yepe3 1BE AAaHHbBIE TOUKU. YTOJ MEXY IBYMS NPSAMbBIMHU. Y CJIOBHSI TApAIIJIEIIbHOCTH U
NEPIEHIUKYISPHOCTH ABYyX NPsAMBIX B npocTpaHcTBe. CkpemuBaroniuecs npsimsle. lIpusenenue



Oo0ImMX ypaBHEHUH NpsAMON K KaHOHWYECKOMY BHIY. IIpoekims mpsMoil Ha IUIOCKOCTh. YTOJ
MEXIYy NPAMOW M IUIOCKOCTBIO. YCIOBUS IMAPAUIEIBHOCTH W INEPHEHAUKYISIPHOCTH NPSAMOU H
mwiockoctu. Ilepeceuenne mnpsMON M IUIOCKOCTH B IpocTpaHCTBe. lIpmHamiexHOCTh HpsMoOl
IIJIOCKOCTH .

@opMbl M METOJbl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHseMble 00pa30BaTENIbHbIC
TEXHOJIOTUH: CTaHAapTHAas!, «MeTol KOONEepPaTUBHOIO O0YUECHHUS.

Buasl camocTOATENPHON MOATOTOBKH CTYAECHTOB IO TEME: MOJArOTOBKA K TEOPETUYECKOMY
OIpOCY, MOATOTOBKA K MPAKTUYECKUM 3aHATHIM, MOATOTOBKA K KOHTPOJIBHOM paboTe, MOAroTOBKA
K Tecty 3, m3yuenue wmartepuana B CDO (Moodle), moaroroBka k HMroroBomy TecTy o
JTUCIUIINHE.

Tema 7 [losepxnocmu.

Copnepxannie TeMbl: [loBepXHOCTHM BTOpPOro MOpsiAKa M HMX KAHOHUYECKHE YpPaBHEHMS.
[ToBepxHoctu Bpamenus. [{unuaapuueckue noBepxHocTtu. KoHmueckue moBepxHOCTH. MHUMBIE
noBepxHocTU. Dumricont. [umepoononsl. [Tapadomonapl. Meroa cedeHu ISl UCCIEAOBAHUS U
MOCTPOCHHUS MMOBEPXHOCTEH BTOpOro nopsaaka. Obiee ypaBHEHHE TOBEPXHOCTH BTOPOT0O MOPSIKA U
€ro MpuBeJeHNE K KAHOHUYECKOMY BU]TY.

®opMBl U METOIBI TPOBEICHUS 3aHATHUA TO TeMe, MNPUMEHsIEMbIe OOpa30BaTEIbHbIC
TEXHOJOTHH: CTaHAapTHas1, «MeTol KOOTepaTUBHOTO O0YUECHUSY.

Buasl camocTosTensHOM MOATOTOBKU CTYACHTOB IO TEME: MOJrOTOBKA K TEOPETUUYECKOMY
OIpocCy, MOArOTOBKA K MPAKTUYECKOMY 3aHATHIO, BeinojiHeHUEe W13, nzyyenue marepuaia B COO
(Moodle), moaroroBka k IToroBomy TeCTy MO JUCIUILINHE.

Tema 8 Komnaexcuvle yucna.

Conepxxkanrie Tembl: OCHOBHblE TOHATHSA. Onepaluy HaJ KOMIUIEKCHBIMH YHCIAMU:
CJIOKeHUE (BBIYMTAHHUE), YMHOXEeHHE, neneHue. CpoiicTBa omepanuid. Moayinb KOMIUIEKCHOTO
yrcna U ero cpoicTBa. COMNpsHKEHHOE KOMIUIEKCHOE YHCIO U ero cBoiicTBa. KommekcHas
TUIOCKOCTh, T€OMETPUYECKOE H300pakeHHe KOMIUIEKCHOTO YHCIa Ha KOMIUIEKCHON TUIOCKOCTH.
@dopmbl 3allUCH KOMIUIEKCHOTO 4HWcia: ajaredpanyeckas, TPUTOHOMETpHUYECKas, MOKa3zaTelbHas
(mpencraBnenue Dinepa). [IeiicTBUS Hal KOMITJIEKCHBIMH YUCJIaMU B TPUTOHOMETpHUYECKON (hopMme.
®opmynsl MyaBpa (BO3BEIEHHME KOMIUIEKCHOTO YHCJIAa B CTENECHb, H3BJICUCHUE KOPHS U3
KOMIUIEKCHOTO YHCIIa).

@DopMBI M METOABI TPOBEACHHS 3aHATHH 1O TeMe, NpPUMEHsSEeMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHJAapTHAs.

Buner camocTosITeNsHOM MOATOTOBKU CTYACHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OIpocy, MOATOTOBKA K MPAaKTUYECKOMY 3aHATHUIO, BeinmonHenue /13, nsyuenue marepuana 8 COO
(Moodle), moaroroska k iToroBomy TecTy 1o TUCIUILIAHE.

5 Metoanueckue yKazaHus 1Jis 00y4arOIIMXCH M0 U3YYEHUIO U PeaTu3alui JUCIUIIMHBI
(MoayJis)

5.1 MeTtoauueckue PEKOMEHIallUA OﬁyanOH.II/IMCﬂ mo M3YYCHUMIO NUCHUIUVIMHBI M 1O
o0ecrneYeHHuI0 CAMOCTOATEILHOM paﬁoTbI

[Ipu peanuzanuu JUCHUIUIMHBL (MOZYJNSI) MPUMEHSIETCS 3JIEKTPOHHBIN y4deOHBIH Kypc,
pa3sMeIEHHBIN B CUCTEME 3IEKTPOHHOTo 00y4eHus Moodle.

s obecrieueHHsI CUCTEMAaTUYECKOW U PETYISpHON pabOThl MO0 M3YYCHUIO TUCIMILIHHBI U
YCHEIIHOTO MPOXOKICHHUSI TEKYIIUX U IMPOMEXKYTOUHBIX KOHTPOJIbHBIX MCIBITAHUM CTYIEHTY
pEKOMEHAyeTCs IPUIEPKUBATHCS CIEAYIOIIEro MOpsiiKa 00yUeHHS:

- CaMOCTOSITENIFHO ONPEACTUTh 00bEM BPEMEHH, HEOOXOIUMOTO JJIsl MPOPAOOTKU KaXKIOH
TEMBI;

- PErylsipHO H3y4yaTh KaXAyl0 TEeMy JIUCLMIUIMHBI, HCHOJb3Yys pas3indHble (HOpMBI



WH/IMBUIYaIbHOU paboTHI,

- COTJIaCOBBIBATH C MPEMNoJIaBaTeIeM BHU/IbI paOOThI MO0 U3YUYEHHIO TUCHUTUIHHBI.

[Ipy BBIONHEHUU WHAWBHUIYANbHBIX JOMAlIHUX 3aJaHUNl HEOOXOIMMO HCIONb30BATh
TEOPETUYECKHI MaTepHal, JAefaTh CChUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOWCTBA, (hOPMYIIBI U
np. Pemmenne MJ13 BeImomHAETCS MOAPOOHO U COACPKUT HEOOXOAMMBIC IMOSICHUTEIBHBIE CCHITKH.

CamocTosTeNbHOCTh B yueOHOHl paboTe crnocoOCTByeT Pa3BUTHUIO 3aWHTEPECOBAHHOCTH
CTY/IEHTa B U3y4aeMOM MaTepuaje, BbIpabaThIBaeT Y HEr0 YMEHHE U MOTPEOHOCTh CAMOCTOSITEIILHO
MOJTy4aTh 3HAHUS, YTO BEChbMa Ba)KHO VIS CIIEIIMAJIMCTA C BBICIIUM 00pa30BaHUEM.

Llenbi0 caMOCTOSATENBHOM PabOThI CTYIEHTOB SIBISIETCS OBNAJACHUE (PYyHAaMEHTAIbHBIMHU
3HAaHUSAMH, MPOo(ecCHOHATbHBIMH YMEHUSMU U HaBBIKAMHU JESATEIBHOCTH MO MPOQUIII0, OMBITOM
TBOPYECKOM, HCCIIEIOBATENBCKOM JAESTEIBHOCTH.

CamocrosiTenpHass paboTa CTyAEHTa BKJIIOYACT CJEAYIONIME BH[BI, BBIIOJIHIEMbIC B
cooTBeTcTBUU ¢ DenepalibHbIM TOCYJapCTBEHHBIM 00pa30BaTENIbHBIM CTAHAAPTOM BBICIIETO
00pa3oBaHus U pabOYNM yUEOHBIM IIJIAHOM:

- ayIuTOpHas caMoCTOsiTeNbHAs padoTa CTyIAEHTa IO PYKOBOJICTBOM M KOHTPOJIEM
MIpEenoiaBaresis Ha JEKILINH;

- BHEAyJAMTOpHas CaMOCTOsITeJbHAas padoTa CTyJeHTa IOJ PYKOBOACTBOM M KOHTPOJIEM
npenoAaBaTesis: H3yuyeHUE TEOPEeTUUYECKOro MaTepuaja, MOJrOTOBKAa K ayIUTOPHBIM 3aHSTHUAM
(Jlekuus, MPaKTUYECKOE 3aHATHE, KOJJIOKBUYM, KOHTpONbHas paboTa, TECTUPOBAHUE, YCTHBIM
OIpOC), AONOJHUTENIBHBIE 3aHATHS, TEKYIIME KOHCYJIbTAlUU 110 AUCLIUIIIIMHE.

B kadecTBe caMOCTOSTENBbHON pabOTHI MpEArojaraeTcsi U3y4eHHE HEKOTOPBIX pPa3/esioB
JUCLUIINHBL:

- DJIEMEHTbl BEKTOPHOM anreOpbl (CKaJiipHblE M BEKTOPHbIE BEIMYMHBI. BekTopbl Ha
IUIOCKOCTH U B MpocTpaHcTBe. Pamuyc-Bektop. OnpeneneHue AaUHbI (MOIYNsl) BEKTOpa; HYJIEBOM
BEKTOP; pPAaBHbIE, ITPOTUBOIOJIOXKHBIE, KOJJIMHEAPHBIE M KOMILJIaHapHblE BEKTOpbI. JIMHENHbIE
orepanuy HajJ BEKTOpPAMU: CIIO)KEHHE BEKTOPOB M YMHOXKEHHE BekTopa Ha uyuciio. CBoiicTBa
TUHEHHBIX omnepanuii. JIuHeiiHble omepanuu Haj BEKTOpaMHU B KoopauHaTHOW (opme. [lenenue
OTpe3Ka B IaHHOM OTHOIIeHUH. CKalsipHOE MPOU3BEACHUE BEKTOPOB U €ro cBoicTBa. dusnyeckuii
CMBICIT CKaJISIpHOTO mpousBeneHus. CkalgpHOe MPOU3BEACHUE BEKTOPOB B KOOPAUHATHON (hopMme.
Kocunyc yria Mexy BeKTopamu. Y CIIOBHE KOJJIMHEAPHOCTH BEKTOPOB. );

- TIOBEPXHOCTH (IIOBEPXHOCTM BTOPOrO0 TNOpSAAKA M UX KaHOHMYECKHE YpaBHEHUS.
IToBepxHoctu BpawieHus. {unuaapuueckue noBepxHocTu. KoHmueckne moBepxHOCTH. MHuUMBIE
noBepxHocTU. Dmunconn. [unepoonounsl. [Tapabomonasl. Meroa cedeHuit sl MCCIEAOBAaHUS U
MIOCTPOEHHUS NMOBEPXHOCTEN BTOPOro nopsaaka. Ob1ee ypaBHEHHE TOBEPXHOCTH BTOPOI0O MOPsIKa U
€ro MpuBeJcHNE K KAHOHUYECKOMY BUTY).

KoHTpoJsib yCrieBaeMOCTH OCYIIECTBISETCS B COOTBETCTBUU C PEUTHUHIOBOM CHCTEMOM
OIICHKM 3HaHW# cTyneHToB. OneHka 1Mo AuCHUIUIHHE omnpeaensercs mo 100-06ampHOMN mmIKane Kak
cyMMa 0ajIloB, HAaOpaHHBIX CTYAEHTOM B pe3yiasraTe pabOThl B cCeMecTpe: 00s3aTeTbHBIMU
OayIaMM OIIEHMBAETCS MMOCEIEHUE JIEKIIMOHHBIX 3aHATH, paboTa Ha MPaKTUUYECKUX (CEMUHAPCKUX )
3aHATUAX, TEOPETUYECKUH OMpPOC, TECThl, BBIOJHEHUE KOHTPOJBHBIX pabor, W]I3,
NPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM.

Pacrnipenenenue 6ayisioB TOBOJUTCS 10 CTYACHTOB B HaUaje CEMeCTpa.

Y4eOHBIM MIaHOM IPETyCMOTPEHBI KOHCYIBTAlMU, KOTOPbIE CTYAEHT MOXKET MOocemaTh 1o
JKEJIaHUIO.

[Tpu peanuzanuu JUCHUILTUHBL (MOJYJIs) IPUMEHSETCS JIEKTPOHHBIN y4eOHBbIH Kypc,
pa3MelEHHbIH B cucTeMe 3J1eKTpoHHOro o0yuenus Moodle.

5.2 OcoOGenHocTn opraHu3anuu oO0y4eHUsl JJs JHUL C OrPAHUYEHHBIMH BO3MOKHOCTSIMHU
310POBbSI 1 HHBAJIN/I0B

[Tpu HEOOXOMMMOCTH OOYJAIONIMMCS U3 YHCIA JIUII C OTPAaHMYECHHBIMI BO3MOKHOCTSIMH 3/I0POBBS H
MHBAJIHUOB (T10 3asBJICHUIO 00YYarOIIEerocs) MpeoCTaBIseTcs yueOHast HHPOPMaIHs B JOCTYITHBIX
dopmax ¢ yueToM UX UHIAUBUAYAIBHBIX MCUXO()U3NIECKHX OCOOCHHOCTEH:



- JJISL L] ¢ HapYUICHUSIMHU 3PEHUs: B NEUYaTHON (opMe yBeITHMUEHHBIM mpudToM; B Gpopme
AIIEKTPOHHOIO JIOKYMEHTA,; WHJVBHTyaJIbHBIC KOHCYJIBTAIIU! c IIPUBJICYECHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIE 3aaHNs, KOHCYJIbTALUU U JP.

- 7S ML C HApYLICHUAMH CIyXa: B Ie4aTtHoi Gopme; B (hopMe MEKTPOHHOTO TIOKYMEHTA,
WHIUBHyaJIbHbIE KOHCYIBTALUU C IIPUBJICYEHUEM CYPAONEPEBOAYNKA; WHAUBUAYAJIbHbIC 3a1aHHUs,
KOHCYJIbTallu! U JIp.

- ISl UL C HapyUIEHUsIMHU OIOPHO-/ABUTaTEIbHOIO ammnapara: B nedatHoi opme; B popme
3JIEKTPOHHOIO JOKYMEHTA; UHAUBUyaJIbHBIC 3a1aHHs], KOHCYJIbTALUU U JP.

6 ®oHa OLEHOYHBIX CPEACTB JIl MPOBEACHHS TEKYILIero KOHTPOJISA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 IMCHUIJINHE (MOMYJII0)

B cootBerctBun ¢ TpeboBanusmMu DOI'OC BO pns arrectanmu  oOydarommxcsi Ha
COOTBETCTBUE UX TICPCOHAIBHBIX JOCTHKCHUHN IIAHUPYEMBIM pe3ylibTaraM OOy4YeHHS I10
JUCIUTIIMHE (MOIYIIO) CO37aHbl (DOHIBI OIIEHOYHBIX CPENCTB. THMOBBIE KOHTPOJLHBIC 3aaHUS,
METOJIMYECKUE MATEPUAIIbI, ONPEACIISAIOIINE MPOLEAYPbl OLCHUBAHUS 3HAHWM, YMEHUN U HaBBIKOB,
a TaKKe KPUTCPUU M IIOKA3aTeIH, HEOOXOAWMBIC JJIsi OLEHKH 3HAHWW, YMEHWH, HAaBBIKOB W
XapaKTEPHU3YIOUIUe dTarbl (POPMUPOBAHUS KOMIIETEHIIUNA B MPOIECCE OCBOCHHUS 00pa30BaTeIbHOM
nporpammsl, rpezacTanieHsl B [Ipunoxenun 1.

7 YueOHO-MeToAuYeCKoe U MH(OPMAIlMOHHOE o0ecnevyeHre JUCHMILTMHBI (MOTYJISA)

7.1  Ocnoenasa numepamypa

1. boprakockuii A. C., [lanteneeB A. B. JluneiiHas anreOpa M aHaTUTHYECKas
reomerpus. llpaktukym : YueOHoe mocobue [Dnekrponnbiit pecypc| : MHOPA-M - Pexum
noctyma: https://znanium.com/catalog/document?id=355516

2. Usnesa A. M., Ilpunyukas I1. U., Yepnsix U. JI. Jluneitna anreOpa. AHanuTuyecKas
reomMeTpust : YueOHukH [DnexTpoHHbBIi pecypc] - HoBocubupck : HoBocubupckwuii
rOCYIapCTBEHHbIM  TEXHWYECKUH  yHuBepcuter , 2019 - 183 - Pexum pgocryna:
http://biblioclub.ru/index.php?page=book red&id=576324

3. Ioranos A. IT. IHNHEMHAST AJITEEPA I AHAJIMTUYECKAS TEOMETPUSI.
Y4eOHUK W TPaKTUKYM IS By30B [DaekTpoHHBIH pecypc] , 2020 - 309 - Pexum nocryma:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2 [onoanumenvnasa numepamypa

1. AnreGpa u reomerpus : YueOHoe nmocodue [DnekTponusiii pecypc] : PUOP , 2019 - 160
- Pexxum noctyna: https://znanium.com/catalog/document?id=334888

2. bypoB A. H., Baxpymesa H. I., Knmummuna C. B. Ilpaktukym mo creunmasam
MaTeMaTUKu : Y4eOHuKH [OnekTpoHHblii pecypc] - HoBocubupck : HoBocubupckuit
rOCyAapCTBEHHBIM  TeXHWYeCKUH yHuBepcuter , 2012 - 114 - Pexum pocryna:

http://biblioclub.ru/index.php?page=book red&id=228752

7.3 Pecypcot ungpopmayuonno-menekommynukayuonnou cemu "Hnmepnem',
6KNIOuas npogheccuonanvhvle 0a3vl OAHHLIX U UHGOPMAYUOHHO-CHPABGOUHDbLE
cucmemul (npu HeodXO0UMOCMU):

1. Marematnueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)

2. Cuctema snekrponHoro ooyderuss BI'YOC (http://edu.vvsu.ru)

3. DnekTpoHHas OMONMOTEYHasl CHCTEeMa «YHHBEPCHUTETCKash OMONIMOTEeKa OHJIAWH» -
Pexxum noctyna: http://biblioclub.ru/

4. OnektponHass Oubnuotreunass cucrema ZNANIUM.COM - Pexum pgocrtyma:



https://znanium.com/

5. DneKTpoHHO-OubIMoTeuHas cuctema m3garenbcerBa "FOpait" - Pexxum pocrtyna:
https://urait.ru/

6. Open Academic Journals Index (OAJI). [IpodeccuonanbHas 6a3a qaHHBIX - Pexxum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka uMm. b.H.Enpumua (06a3a [JaHHBIX pa3iHMYHBIX
npodeccHoHANBHBIX o0macteit) - Pexxum moctyna: https://www.prlib.ru/
8. HNudopmanmonno-cnpapounas cucrema "KoncymeranT Ilmroc" - Pexxum pocryna:

http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe o0ecneyeHHe AUCUMIUIMHBI (MOAYJsl)) H IepevyeHb
HHPOPMAIMOHHBIX TEXHOJOI'MH, HCIO0JIb3yeMbIX NPH OCYIIECTBJIEHHH 00Pa30BaTeIbHOIO
npouecca 1o JUCHMILINHe (MOAYJII0), BKJIKOYAas NepevyeHb NPOrpaMMHOr0 odecrevyeHust

OcHOBHOE 000PYI0BAHUE:

- Mynbr. meauiinbiii kommiuekt Ne 2: Ilpoektop Panasonic PT-LX26HE, mortonounoe
kperieHne Tuarex Corsa, kaeMMHbIH Moxynb Kramer WX -1IN, konHektop VGA, skpan Lumien
Ecopicture

- MyneTumeuitnas Tpudyna E-Station S

- IIpoektop Ne 1Epson EB-480

[IporpammMHoe obecnieueHue:
- Microsoft Office Professional Plus 2013 Russian



HTOroBuIN TECT MO AUCIHHUILINHE

Bomnpoc IIpaBWJIbHBII OTBET
1 -33
2 -3
3 7
4 1),4)
5 1),3)
6 -1
7 34
8 0
9 -7
10 2)

11 1)
12 2)
13 3)
14 1)
15 9
16 1)
Tecr 1

Bompoc IIpaBWJIbHBIN 0TBET
1 23
2 4
3 -11
4 3)

5 -6
6 3)
7 2)
8 4)
9 2)
10 1
Tect 2

Bompoc IIpaBWJIbHBIN 0TBET

1 3)
2 4)
3 7
4 5
5 -3
6 24
7 4)
8 2
9 2)

10 8




Tect 3

Bomnpoc IIpaBWJIbHBII OTBET
1 3)
2 1
3 29
4 8
5 1)
6 2)
7 1).4)
8 2
9 4)
10 2
Tecrt 4
Bomnpoc IIpaBWJIbHBII OTBET
1 -7
2 -10
3 3)
4 2




MHWHOBPHAYKH POCCUN

denepanbHOE TOCYAAPCTBEHHOE OFOJKETHOE 00pa30BaTEIbHOE YUPESIKICHUE
BbICILIEr0 00pa30BaHUs

BJIAJIUBOCTOKCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET
(®I'bOY BO «BBI'Y»)

MHCTUTYT MTHO®OPMALIMOHHBIX TEXHOJIOI'MI U AHAJIU3A JAHHBIX

KA®EJAPA MATEMATUKU U MOJAEJIMPOBAHUMA

@OH/1 OLIEHOYHBIX CPEJICTB
JUI IPOBE/ICHUS TEKYILEro KOHTPOJIS
U IPOMEXKYTOUYHOM aTTeCTallMy M0 JUCUUILUIUHE (MOIYJIIO)

AJI'EBPA U TEOMETPUSA

Hamnpasnenue u HanpaBiIeHHOCTD (TPOQHIID)
09.03.04 IIporpammuas unxkenepus. [ IporpaMMmHas HHXKEHEPUS

I'ox nabopa na OITOII
2021

®opma 00yueHus
OYHasl

Bnamusoctok 2024



1 Ilepeyens ¢popMHupyeMbIX KOMIIETEHIIHI

Kon u ¢popmynupoBka

Hazpanue OIIOII BO, Kon u hopmynupoBka HHAMKATOPA JOCTHXKEHHS
COKpAILlEHHOE KOMIIETEHIUU KOMIIETEeHIIUU
09.03.04 OIIK-1 : CnocoOeH mpUMEHSTh OIIK-1.1B : ObnamaeT MaTEeMaTHYCCKOM
«IIporpammuas €CTECTBCHHOHAYYHBIE U KyJIbTypOH ¥ CHCTEMHBIM MBIIIIICHUEM,
HWH)XEHEPUS» oO0IIenH)XKeHEPHBIE 3HAHHS, METOIBI | IO3BOJIAIOMIMMU B IPO(ECCHOHATEHON
(b-1H) MaTeMaTH4YEeCKOTO aHaIu3a U JIeSITEIbBHOCTU MCIIO0JIb30BaTh MaTeMaTHYECKUE

MOJICTUPOBAHMUS, TEOPETUICCKOTO U
AKCIEPUMEHTAIEHOTO
HCCIeI0BaHUs B
poheCCHOHATBLHOM JIESITEILHOCTH

METOJBI 1 HHCTPYMEHTHI ISl TPOBEACHUS
KPUTHYECKOTO aHAJIHM3a CUTYAIHiA,
MOJIEJTUPOBAHUS U POTHO3UPOBAHUSI PA3BUTHUS
MIPOLIECCOB U SIBJICHUHN

Komnerenmus cuutaercs chopMUpOBaHHON Ha TAHHOM dTare B cliydae, €Cliu
MIOJTYYCHHBIC PE3YJIbTaThl 00YyUCHHS MO JUCIUIUIMHE OICHEHBI MTOJIOKUTEIBHO (IUara3oH
KPUTEPUEB OIICHUBAHWSI PE3YJIFTATOB O0YUEHUS «YAOBIECTBOPUTEIIBHOY, «XOPOIIIOY,
«OTIIUYHOY). B citydae OTCYTCTBHSI MOJIOKUTEITFHON OLIEHKH KOMITETCHIIUS Ha JJAHHOM dTarie
CUHMTACTCSI HECPOPMUPOBAHHOM.

2 Iloka3aTreyid OlleHUBAHUSA IUVIAHUPYEMBIX Pe3yJbTaTOB 00y4YeHUsI

Komnerenuus OIIK-1 «CnocoOeH NpUMEHATh €CTECTBEHHOHAYYHBIE U
0O0IIeNH)KEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOTO aHAJIN3a U MOJIEIMPOBaHUS,
TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHMUS B MPO(ECCHOHAIBHOM A TETHHOCTI

Ta6ymma 2.1 — Kputepuu OlleHKH WHIMKATOPOB JIOCTHKEHUSI KOMITCTCHIIMH

Koz 1 opMy/IMpoBKa Pe3ynpraTel 00yueHNUs 10 AUCIUTUINHE
Kputepuu onenuBanus
HUHJIMKATOpa JOCTHKEHUS Kox Tun
Pesynbrar Ppe3yIbTaTOB 00y4eHHs
KOMIIETEHIINN pes-Ta | pes-Ta
OIIK-1.1B : Obnmanaer OCHOBHBIX MOJIOXKEHUI
MaTeMaTU4ECKOH KyIbTypoi BEKTOPHOU M THHENHHON - IPaBUJILHOCTD OTBETA 110
¥ CHCTEMHBIM MBIIUTCHUCM, | o Jigl Snanme anreOpsl, aHATUTHIECKON COJICPKAHUIO 3aJaHUS;
MO3BOJISIOIUMH B TEOMETPHUH Ha TUIOCKOCTH U | - TIOJIHOTA U TiTyOuHa
npodecCHOHaNbHON B IIPOCTPAHCTBE, TEOPUH OTBETA,;
JESTENBHOCTH UCIIONIb30BaTh KOMIUTEKCHBIX YHCET
MaTEMaTHICCKUE METOABI U pemaTh THIIOBBIC 3a1a9H 110
. U YMEHHE penaTh
WHCTPYMEHTBI 171 BEKTOPHOU ¥ TMHENUHOU
. CTaHJApTHBIE 3a]1a4U Kypca,
IPOBEACHUSA KPUTHIECKOTr'O YMmenu | anredpe, aHaTUTHYECKON
o P12 OCHOBHBIE TUIIbI KOTOPBIX
aHajn3a CUTyaluu, [§ r€OMETPHUH Ha IIJIOCKOCTHU U
pasduparoTcs Ha
MOJICIIUPOBAHUA U B IPOCTPAHCTBE, TEOPHUU
MPaKTUYECKUX 3aHATHAX
IMMPOTHO3UPOBAHUA PA3BUTHUA KOMIIJIEKCHBIX YUCEJT
TPOLIECCOB M ABJICHUN peLIeHHs TUIIOBBIX 3a7a4 C
MPUMEHEHHEM
MaTEeMaTHYECKOTO amnmnapara
TEOPUH MaTPUI] U CUCTEM BJIaJiceT HaBBIKAMH BBIOOpA
JIMHENHBIX YPaBHEHUI OpMyJl, METOJIOB U
P13 Hagpix . yp ’ bopmyar, A
BEKTOPHOM anre0psl, MPaBUIBHOTO MOAXOMA K
AHAJIMTUYECKON TEOMETPUH, | PELICHUIO 3a1a4H
AHAJIMTHYECKUMH METOAAMHU
UCCIIEIOBaHUS
TeOMETPUYECKHX 0OBEKTOB

Tabnuira 3amoMHsIETCs B COOTBETCTBUH ¢ paszaeniom 1 Pabodeit mporpaMmbl TUCIIUTUTHHBI

(Momys).




3 IlepeyeHb OLIEHOYHBIX CPEACTB

Ta6mmia 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCHUTIINHE (MOJIYITIO)

KonTtponupyemsle miaHupyeMble

KonTponupyembie TeMbl

HanmeHoOBaHYE OLIEHOYHOTO CPeCTBa U
npexncrasienne ero B @OC

pe3ynbTaThl 00y4YeHUsI JUCHUATUTAHBI . TpomeskyTouHast
Tekyiuii KOHTPOJIb aTTeCTAINS
Ounast hopma 00yUeHHSI
P11 3HaHue : OCHOBHBIX 1.1. Onpenenureny u Teopernueckuit T
TOJOKEHHH BEKTOPHOH U | varpumpt ompoc eer
JTUHEWHOW anreOpEl,
i 1.2. Cuctema nTuHEHHBIX .
AHATUTHYCCKON Teopermaeckit
reOMETPUHM Ha TJIOCKOCTH | Irebpanyeckux ompoc Tecr
U B IIPOCTPAHCTBE, ypaBHCHHIT
TEOPUH KOMILTEKCHBIX
yrcen 1.3. DnemeHTHI Teopernueckuit Teer
BEKTOPHOMH ainreOphl orpoc
1.4. IIpsimas Ha Teoperuueckuit Teer
TUIOCKOCTH ornpoc
1.5. KpuBsie BTOporo TeopeTtnueckuii Teer
nopsiika orpoc
1.6. Ilnockocts u nipsimasi | TeopeTuueckuit Tecr
JIMHUSI B TIPOCTPAHCTBE ornpoc
TeopeTnueckuii
1.7. TloBepxHOCTH P Tect
ornpoc
TeopeTnueckuii
1.8. KommnekcHbie yncia P Tect
omnpoc
P2 YMmeHue : pemaTb KoHTpoubHas Teer
TUTIOBBIE 33Ja4H 11O
- a . 1.1. Onpenenurenu u pabota
BEKTOPHOU M THHEHHOU MATPHIEI
anredpe, aHATUTHIECKON WunusnayansHoe Tecr
rEOMETPUH Ha TUIOCKOCTH AOMAIIHEE 3aJaHue
1 B IIPOCTPAHCTBE .
poctp ; 1.2. Cucrema nuHENHBIX
TEOPUH KOMILIEKCHBIX WuauBuayanbHOE
anreOpandecKux Tecr
qrcen . JIOMaIIHee 3a/1aHue
ypaBHCHHIA
1.3. DnemeHTHI KontponsHas Teer
BEKTOPHOM anreOpbl pabota
1.4. Ilpsamas Ha MNunuBunyansHOE Teer
IJIOCKOCTH JIOMaIrHee 3a/1aHue
1.5. Kpussle BTOporo WNuauBuayansHOE Teer
opsiIKa JTOMAaIIHee 3a/IaHue
1.6. IT1ockocTh U MpsiMast
JIUHUS B TIPOCTPAHCTBE KoHTpo/IbHas T
ecT
pabora
1.7. IloBepxHOCTH
NunuBuayansHoe
1.8. KommiekcHble uncna AMBHIY Tect
JIOMaIIHee 3a1aHue
P3 Hageik : penienns 1.1. Onpenenureny u KontponsHas Tect
THTIOBBIX 33134 C MaTpPHUIIBI pabota




MIpUMEHCHHEM
MaTeMaTH4ecKOro
anmapaTa TeOpHH MaTpPHUI]
1 CHUCTEM JIMHEHHBIX
YpaBHEHUI1, BEKTOPHOI
anreOphl, aHATUTHUECKOM
TeOMETpUH,
aHAJTUTUYECKUMU
MeTOJaMH MCCIIeIOBAHUS
TEOMETPUYECKUX
00BEKTOB

NuauBunyanbHOE
A Ly Tect
JIOMallIHee 3a1aHne
1.2. CucreMa ITMHEHHBIX
WNunuBuayansHOE
anreOpamdecKux Tect
N JIOMaIlIHee 3aJaHne
ypaBHCHHHA
1.3. DnemeHTHI Kontponsnas Teer
BEKTOPHOH anreopsl pabota
1.4. Tlpsimast Ha NunuBuayansHoE Teer
IJIOCKOCTH JIoMalllHee 3aJaHne
1.5. Kpussie BTOpOro WHpuBuayansHoe Teer
TopsiIKa JIOMallIHee 3a7aHne
1.6. ITnockocTs u mpsiMast
JIMHAS B TIPOCTPAHCTBE Kountponphas Tecr
pabota
1.7. IloBepxHOCTH
WNuanuBuayanbsHOE
1.8. KommiekcHble uncia JUBHILY Tect
JIOMaIllHee 3aJaHne

4 Onucanue Npoueaypbl OLeHUBAHUS

KauecTtBo cdopmMupoBaHHOCTH KOMIETCHIM Ha JaHHOM JTame OICHUBACTCS I10
pe3yabTaTaM TEeKYIIUX U TMPOMEKYTOUHBIX aTTECTAI[i MPH MOMOIIU KOJUYECTBECHHOHN OIICHKH,
BEIp@XEHHOU B Oaytax. MakcuMmanbHas cymMma OallloB mo AucnuIuinHe (Momayio) paBaa 100

Oayutam.

Bupn yuebHoit
JeATEeIbHOCTH

Jlexummu

[IpaxTrueckue
3aHATUSL

CamocrosTenabHa
st paboTa

Co0

ITpomexyTouHas
aTTecTalus

Hroro

O1eHouHOe CpeacTBO

TeoPeTI/IIICCKI/I Ié(;)zgf)(;ﬂl\?':lb-l TeHCT na3 Pa(;OTa HocemerI Hrorosbiit Hror
H OIpoc 3 Nol-4 Nel-6 OCKH € 3aHATUH TecT 0
20 3 23
12 12 3 27
18 18
12 12
20 20
20 12 12 18 12 6 20 100

CymMma 0amioB, HAOpaHHBIX CTYJIEHTOM IO BCEM BUJIaM y4€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTIMHBL, IEPEBOUTCS B OLIEHKY B COOTBETCTBHUHU C TaOIHUIICH.

CymMma 6aiioB
o
JICIUILINHE

OmeHka 1o
TIPOMEXKYTOUHOU
aTTeCTallu

XapaKTepI/ICTI/IKa KagyecTBa CCI)OpMI/IpOBaHHOCTI/I KOMIICTCHIIUN

ot 91 1o 100

«OTJIAYHO»

CTyZeHT AeMOHCTPHpYEeT CHOPMHPOBAHHOCTH JUCLHUIUIMHAPHBIX KOMIETCHIHH,
00HapyKMBaeT BCECTOPOHHEE, CUCTEMAaTHYECKOe M IIy0oKoe 3HaHHEe y4yeOHOro
MaTepHana, YCBOMJI OCHOBHYIO JIMTEpaTypy M 3HAKOM C JIONOJHUTENBHOI
JUTEPaTypOil, PEKOMEHJOBAHHOW TPOrpaMMOW, yMeeT CBOOOIHO BBINOIHATH
MPaKTHYECKHe 3aJaHus, MPEIyCMOTPEHHBIE MPOTpaMMOH, CBOOOJHO OIEpUpyeT
NpUOOPETCHHBIMH  3HAHUSIMH, YMEHHSAMH, IIPUMEHSeT HUX B CHUTYyaIlHix
MOBBIIICHHON CJIOKHOCTH.

ot 76 1o 90

«XOpPOIIO»

CTyZeHT AeMOHCTPHPYET CHOPMHPOBAHHOCTb IHCLMIUIMHAPHBIX KOMIICTCHIIMIL:
OCHOBHBIC 3HaHUsI, YMEHHSI OCBOCHBI, HO JOIIYCKAIOTCsl HE3HAYUTEIbHBIC OIIHOKH,
HETOYHOCTH, 3aTPyAHEHHs MPU AHATUTHYECKUX OINEPALUsX, MEPEHOCE 3HAHUU U
YMEHHH Ha HOBbIE, HECTAHIaPTHBIC CUTYaIHN.

ot 61 10 75

«YIOOBJICTBOPUTEIIBHO»

CTyzmeHT AeMOHCTPHPYET ChOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIETCHIHI: B
XO€ KOHTPOJBHBIX MEPONPHUATHH JOMyCKAIOTCS 3HAYUTENbHBIE OIIMOKH,
IPOSIBIIAETCA OTCYTCTBHE OTJEIbHBIX 3HAHWUN, YMEHUH, HaBBIKOB [0 HEKOTOPBIM
JUCLUIUIMHADHBIM ~ KOMIIETEHLUSM, CTYJCHT HUCHBITHIBAET 3HAUYUTEIbHBIC
3aTPyHEHUs. NIPU ONEPUPOBAHUY 3HAHMSIMU M YMEHMSMH IIPU HX IlepeHoce Ha




HOBBIC CUTYallH.

or 41 10 60 «HEYIOBJICTBOPUTENBHO | Y CTyAeHTa He CHOPMHPOBAHBI AUCUUILIMHAPHBIC KOMIETCHIHHU, MPOSBISETCS
» HEJIOCTAaTOYHOCTh 3HaHUM, YMEHUH, HABBIKOB.
o1 0 10 40 «HEYJIOBJICTBOPUTENBHO | JIMCIUIITHHADHBIE KOMIIETCHIMU HE CPOpPMHUpPOBAHBL [IposBIIsieTCs MOTHOE WIH

»

IIPAKTUYCCKHU ITOJIHOC OTCYTCTBUC 3HaHHfI, yMeHHfI, HAaBBIKOB.

5 IlpuMepHBIe OLICHOYHBbIE CPEICTBA

5.1 IlpumepHBIlii IepedYeHb BONPOCOB 110 TeMaM

Bomnpockl mo temam
K teme 1
1. aTp onpeneneHue OnpeaenuTelis BTOPOro NopsIKa.

O 0N L B~ W

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

23.
24.
25.
26.

O 0 1N DN B W —

. Uto onpenenser nopsAI0K ONpeIeaIuTes?

. Kakas nuaronasns onpenenuresns Ha3blBaeTcs IIaBHOM?

. Kakas nuaronans onpenenuresns Ha3bIBaeTcs MOOOYHON?

. [laTp onpeneneHue onpenenuTeiis TPEThEro MopsiIKa.

. Kak BBIUMCIISIFOTCS OnpeieTuTEeNH BTOPOTO opsAIKa?

. KakoBbI MeTO/1bI BBIUKCIICHUS ONIPEIETUTENCH TPEThero nopsiaka?

. Uto Ha3bIBaeTCs anredpandeckuM JIOMOJTHEHHEM ONPEIEIUTENs TPEThEro nopsiaka?

. UTo Ha3bIBaE€TCs MUHOPOM 3JIEMEHTA ONPEAEIUTEINS TPETHETO MopsIKa?
10.

CdopMynupoBaTh CBOMCTBA ONPEIACITUTEICH.

Kaxoii onpenenurens Ha3bIBa€TCS ONPEAEIUTENIEM TPEYTOIBHOIO BUa?
Uto Ha3bIBaeTCS MaTpUIICii?

Kaxkas maTtpuna Ha3pIBaeTcs KBajpaTHON?

Kaxkas maTpuiia Ha3pIBaeTCsl €AUHUYHOM ?

Kaxkas matpuna Ha3plBaeTcs MaTpULIEH-CTOI01IOM?

Kakas maTpuiia Ha3pIBaeTCsl MaTpUIICH-CTPOKOI?

Kaxkas maTtpuna Ha3pIBaeTCs HEBBIPOXKIEHHON?

Kaxkas maTpulia Ha3pIBaeTCsl TPAHCIIOHUPOBAHHOM?

Kakue nunelinble onepanuu BIOJIHUMBI HAJl MAaTPULIAMU?
Uto Ha3bIBACTCS CYMMOM JIBYX MaTpuil?

. Uro Ha3bIBaeTCs YMHOKEHHE MAaTPUILIBI HA YUCIIO?
22.

[lepeuncnuth CBOMCTBA JIMHEHHBIX ONEpaIlui HaJl MAaTPULIAMHU.

Uto Ha3bIBaeTCs MPOU3BEACHUEM MATPUIL?

KakoBbI cBOMCTBA MPOU3BEICHUS MaTPUIL?

Kakas maTpuna Ha3bIBaeTcst 0OpaTHON K JaHHON?

CdopmynupoBaTh HEOOXOAUMOE U JIOCTATOYHOE YCJIOBHUE CYHIECTBOBAHUS MaTpPULIbI,

oOpaTHOM JaHHOM.
27. KakoB anropuT™ HaXO0KJICHHs MaTPHUIIbl, OOpaTHOU JaHHOM?
28. Kak cBsi3aHBI ONpeICTUTENN B3aUMHO-00PAaTHBIX MATPHIL?
29. Kakue npeoOpa3oBaHUs MATPHUIl HA3bIBAKOTCS AJIIEMEHTapHBIMU?
30. Kakue maTpuiibl Ha3bIBAIOTCS IKBUBAJICHTHHIMU?
31. Yto Ha3bIBAETCS paHTOM MaTPHIIHI (1Ba OTIpeIeCHuUs)?
K Teme 2

. UTo Ha3pIBAETCSI CHCTEMOM JTUHEHHBIX aareOpandecKux YpaBHCHHM?
. Kakas cucrema Ha3piBaeTCsl KBaJpaTHOM?

. UTo Ha3bIBAE€TCS pEUICHUEM CUCTEMBbI?

. Kakas cucrema Ha3pIBaeTCs HEOTHOPOIHOM?

. Kakas cucrema Ha3bIBa€TCS OJJHOPOIHOM?

. Kakas marpuna Ha3piBaeTcs MaTpULIEH CUCTEMBI?

. Kakast Matpuiia Ha3bpIBa€TCs pACIIMPEHHOW MATPUIIEH CUCTEMBI?

. Kakas cucrema Ha3piBaeTCsl onpeieIeHHOM?

. Kakas cuctema Ha3bpIBa€TCsi HECOBMECTHOM?




10. Kakas cuctema Ha3bIBa€TCsl COBMECTHOM?

11. Yro 3HaYuT pemuTh cucteMy?

12. Kakas cuctema Ha3bIBa€TCsl HEOIIPEIEICHHOM ?

13. Kakue npeoOpa3oBaHus Ha3bIBAIOTCS PABHOCUILHBIMHE?

14. Kakue cucteMbl Ha3bIBalOTCS SKBUBAJIEHTHBIMU ?

15. B yem 3akmrouaercs cyTh MeTojia ['aycca peneHus CHCTEMbI YpaBHEHU ?

16. B ueMm 3axiouaercs cyTh MeToaa JKopnana-I'aycca pemeHus CuCTeMbl ypaBHEHUN?

17. Matpuunas 3anuce CJIAY.

18. 3anucek perieHus: B MaTpUYHOM Gopme.

19. Chopmynuposats npasuiio Kpamepa.

20. YTo Ha3bIBAETCSl pAHIOM MaTpULIbI?

21. ChopmynupoBats TeopeMy Kponekepa-Kanennu.

22. ChopmynupoBaTh TEOPEMY O COBMECTHOCTH OJHOPOIHON CUCTEMBI.

K teme 3

1. Yro Ha3bIBaeTCs BEKTOPOM?

2. latb onpeeseHre HyJeBOro BEKTopa.

3. JlaTp onpezesieHne €AMHUYHOTO BEKTOPA.

4. Kakue BEKTOPBI Ha3bIBAKOTCS IPOTUBOIIOIOKHBIMU ?

5. Kakue BEKTOpBI Ha3bIBAIOTCS PABHBIMU?

6. [latb onpenenenue IIMHBI BEKTOPA.

7. Kakue BEKTOpBI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

8. Kakue BEKTOpBI Ha3bpIBalOTCS KOMIUIAHAPHBIMU?

9. Kakue nuHelHbIe onepaliii MO>KHO BBIIIOJIHATH HaJl BEKTOpaMu?

10. [JaTh onpeneneHre yMHOKEHHUSI BEKTOpa Ha YUCIIO.

11. Yto Ha3bIBaeTCS YIiIOM MEXKAY BEKTOpaMH?

12. Yro Ha3bIBaeTCA yIiIOM MEXAY BEKTOPOM U OChIO?

13. Kakue BeKTOpBI Ha3bIBAIOTCS JTUHEHHO 3aBUCUMBIMU?

14. Kakue BEKTOpBI Ha3bIBAIOTCS JUHEHHO HE3aBUCUMBIE?

15. Yro HazpIBaeTcst 6a3MCOM Ha IMIIOCKOCTH?

16. Yto Ha3bIBaeTcs 6a3MCOM B MMPOCTPAHCTBE?

17. MakcumanbHO€E YUCIIO JINHEHHO HE3aBUCUMBIX BEKTOPOB Ha MJIOCKOCTH.

18. MakcumanbHOE YUCIIO JTMHEWMHO HE3aBUCUMBIX BEKTOPOB B MPOCTPAHCTBE.

19. PaznoxxeHue BeKTOpa 1o MpsIMOYTroJIbHOMY JIeKapTOBOMY Oa3ucy.

20. OnpeneneHne MPOEKINUH BEKTOPA HA OCh.

21. Onpenenenne coCTaBIAONIEH BEKTOpa HA OCH.

22. JluneitHbIe onepanuy HajJl BEKTOPaMHu B KOOpAWHATHOHN dopme?

23. BoluncieHue JUIMHBI BEKTOpa B KOOPIUHATHON (hopMe.

24. YcnoBue KOJTMHEAPHOCTH BEKTOPOB (B KOOPAMHATHOU (hopme).

25. Kak BbIUHCIUTH KOOPAUHATHI TOUKH, AETAIIEH OTPE30K B JAHHOM OTHOIIEHUN?

26. Kak BEIYMCIUTH KOOPAUHATHI TOUKH, KOTOPas JIETUT OTPE30K MOMOJIaM.

27. YTo TaKkoe HalpaBJISIIOIINE KOCUHYCHI BEKTOpa?

28. KakoBbl (pOopMyJIbl BEIUUCICHHS HATPABIISIFOIIMX KOCHHYCOB?

29. YcnoBue, KOTOpOMY JOJDKHBI YIOBJIETBOPSATH HAIIPABIIAIOIINE KOCUHYCHI.

30. KoopauHaTel €eIMHUYHOTO BEKTOPA Yepe3 HAMPABIIAIOIINE KOCUHYCHI.

31. Uro Ha3bIBaeTCs CKAISIPHBIM IPOM3BEIEHUEM BEKTOPOB?

32. KakoBbI CBOWCTBA CKAISIPHOTO IMPOU3BEICHHUS?

33. YcnoBue NepneHIuKyIsIpHOCTH JBYX BEKTOPOB.

34. Kak BwIpaxaeTcsi B KOOpJAWHATHON (hopmMe HEOOXOAMMOE M JOCTATOYHOE YCIOBHE
NEPIEHIUKYIJIPHOCTU ABYX BEKTOPOB?

35. ®opmyna NpOeKIUHA BEKTOPA HAa BEKTOP.

36. Uro Takoe cKauspHbIN KBagpar?

37. Yto Ha3bpIBa€TCs BEKTOPHBIM IIPOU3BEIECHUEM BEKTOPOB?



38. KakoBrsI cBOIICTBa BEKTOPHOT'O NPOU3BEACHUS?

39. BekTopHOE Npon3BeACHUE B KOOPIMHATHOM (opMme.

40. I'eomeTpudecKkuil CMbICII BEKTOPHOTO ITPOU3BENECHUS BEKTOPOB?

41. Yto Ha3bIBAETCS CMEIIAHHOE TPOU3BEICHUEM BEKTOPOB?

42. KakoBbI CBOMCTBA CMEIIAHHOTO NTPOU3BEACHUS?

43. 'eoMeTpHUYECKHI CMBICT CMELIAHHOTO MPOU3BEACHUS BEKTOPOB?

44. B yem 3akioyaeTcs HEOOX0IMMOE U IOCTaTOYHOE YCIIOBHE KOMIUIAHAPHOCTH
TpeX BEKTOPOB?

K Tteme 4

1. CpopmynupoBaTh OCHOBHBIE 33/1a4H aHATUTUYECKON reOMETpHUH.

2. Yro Ha3bIBAETCSl ypPAaBHEHUEM JINHUU Ha IJIOCKOCTU?

3. [lepeunciuth crmocoObl 3a1aHus MPSMOM Ha TUIOCKOCTH (8 ypaBHEHUI).

4. Yo Ha3bIBaETCS YIIOBBIM KO(D(UIIMEHTOM MIPSIMOI JTMHUM Ha IIIOCKOCTU?

5. Kaxoil BEeKTOp Ha3bIBAa€TCS HOPMAJIbHBIM ?

6. Kak mo ofmemy ypaBHEHHUIO NpPSMON Ha IJIOCKOCTH ONPEAETUTh €€ HOPMAaJbHBIN
BEKTOp?

7. Kakoli BEKTOp Ha3bIBAa€TCs HANPABISAIOLIIM?

8. Kak onpenenuts yros Mexy IByMs IpSIMbIMU Ha IJIOCKOCTH (J1Ba citydasi)?

9. KakoBbl YCIOBMsI NapajyIeIbBHOCTH JBYX HpPAMBIX (ABa ciydas: NpsMbIE 3aJaHbI
0o0LIMMH YpaBHEHHSIMH; IPSMBbIE 3a/1aHbI C YTIOBBIMU KO3 pUIIeHTaMU)?

10. KakoBb!I ycI0BUS NEPIICHAUKYISIPHOCTH ABYX NPSAMBIX (J1Ba ciyyasi: IpsMbIe 3aJaHbI
0o0LIMMH YpaBHEHUSIMH; TIPSMBbIE 3a/1aHbI C YTIOBBIMU KO3 pUIIeHTaMU)?

11. Kax BbIUMCIUTH pacCTOSHUE OT TOYKHU A0 NPSIMOM?

K teme 5

1. Yro Ha3bIBaeTCs OKPYKHOCTHIO?

2. Kakoe ypaBHeHHE Ha3bIBACTC KAHOHUYECKUM YPAaBHEHHEM OKPYKHOCTH?

3. YTto Ha3bIBaeTCs IUIUIICOM?

4. KakoBO KaHOHUYECKOE YpaBHEHHUE dJutuica’?

5. YTo Takoe noiayocH 3suinmca’?

6. UTo Ha3pIBAETCS AIKCIIEHTPUCUTETOM DJIIUIICA?

7. UTOo XapaKTepU3yeT SKCLEHTPUCHUTET DJUIMIICA, U B KAKUX NpEAesax HaXOJUTCS €ro
3Ha4YeHHUE?

8. KakoBo ypaBHEHME CBS3HU MAPAMETPOB @, 6 U € unca?

9. CKOJIBKO OCEH CHMMETPUHU UMEET ILTUTIC?

10. Kakast kpuBasi Ha3bIBaeTCs TUIepOoIon?

11. KakoBo kaHOHHYECKOE ypaBHEHHE THIIEPOOIBI?

12. CkomnbKo ocell CUMMETpUU UMeeT Tunepooia?

13. Uto Ha3bIBaeTCs SKCLIEHTPUCUTETOM TUmnepOoIb?

14. Yto xapakTepusyeT SKCHEHTPUCUTET TUIEePOO0IIbl, U B KAaKUX Mpezenax HaX0IUTCs ero
3Ha4YeHHUE?

15. KakoBo ypaBHEHHE CBS3M ApPAaMETPOB @, 8 U € TUIIEPOOIIBI?

16. Uto Takoe acuMnToThI runep0osibl? CKOIBKO aCUMITOT UMEET runepoosna’?

17. Yro HazpiBaeTcs mapabosioit?

18. KakoBO KaHOHMYECKOE YpaBHEHHUE MapadoIbl (YEThIpe Cirydast)?

19. YUto Ha3piBaeTcs mapameTpoM mnapaboibl? MOXHO JH, 3Has mapaMmerp mapaloJibl,
HAWTH paccTosiHUE OT ee (oKyca 0 BEPIIUHBI?

20. CkoabKO Ocell CHMMETpUU UMeeT napabosna?

21. Kak mpuBecTH o0111ee ypaBHEHHE KPUBOM BTOPOTO MOPsiIKa K KAHOHUYECKOMY BUTY?

K Teme 6

1. KakoBo o01iee ypaBHEHHE INTIOCKOCTH M €T0 YaCTHBIE CITy4yaun?

2. Kak 3anucelBaeTCsi ypaBHEHHE IUIOCKOCTH, THPOXOASAIIEH Yepe3  TOUKY
MEPIEHANKYISIPHO BEKTOPY?



3. Kak 3anucbiBaeTcsl ypaBHEHHUE INIOCKOCTH, IPOXOASILEN Yepe3 TPU JaHHbIE TOUKU?
4. Kak 3anuchIBaeTCsl ypaBHEHHE TUIOCKOCTH B OTpe3Kax?

5. Kakoli BeKTOp Ha3bIBa€TCsI HOPMAJIBHBIM?

6. [latb onpenenenue yria Mexay MIOCKOCTIMHU?

7. YciioBue napajienbHOCTH IBYX IJIOCKOCTEN?

8. YcioBre nepneHIuKyJIIpHOCTH JIBYX INTIOCKOCTEM?

9. OnpeneneHune paccTOsHUSA OT TOYKH JI0 TNIOCKOCTH.

10. Kak 3agaercs npsimast B IpOCTPAHCTBE?

11. Kakoil BEKTOp Ha3bIBa€TCsl HAIIPABJISIFOIIUM?

12. Kak BBIYHCINTD KOOPAMHATHI HAIIPABJISIOLIErO BEKTOpa?

13. Kakumu ypaBHEHUSAMHU MOXHO 33J1aTh MPSMYIO B IPOCTPaHCTBE?

14. Yron mexny AByMs IPSIMBIMHU B IPOCTPAHCTBE.

15. KakoBo ycioBue napauieabHOCTH IPSIMBIX B IPOCTPAHCTBE?

16. KakoBo ycia0BHE NEPIEHINKYIIPHOCTH NPSIMBIX B IPOCTPAHCTBE?

17. Yron mex 1ty npsAMOil U IMIIOCKOCTBIO B IPOCTPAHCTBE.

18. KakoBo ycimoBHe mapauieIbHOCTH MPSIMOM M TIJIOCKOCTH B MPOCTPAHCTBE?

19. KakoBo ycioBre NeprneHauKyJIIpHOCTH IPSIMOM U IIIOCKOCTU B IPOCTPAaHCTBE?
20. Kak onpenenutb KOOpAUHATHI TOYKH NIEPECEUECHUE MPSIMOM U TIJIOCKOCTH B

IIPOCTpaHCTBE?

K Teme 7

1. Yto Ha3bIBaE€TCS MOBEPXHOCTHIO BTOPOTO MOpsiaKa?

. Kakast moBepXHOCTb Ha3bIBACTCS IUIIMHIPUYECKOMN?

. Kakas nuHus Ha3bIBaeTCsl HAPABIISIIOUIEH [IMIMHAPUYECKON TOBEPXHOCTH?
. Kakas nunus Ha3piBaeTcs oOpasyromei MMINHAPUIECKONU MTOBEPXHOCTH?

. Kakas nuHus aBisieTcst HanpapIIsiIOIIEH 3JTMOTHYECKOTO HUINHApa?

. Kakas nuHus ABIIsieTCsl HAMpaBJISFOIIEH TUITEPOOTINYECKOTO IUITUHIPA?

. Kakas noBepxHOCTb Ha3bIBa€TCSI KOHUYECKOM ?

. Kakas nuHus Ha3bIBaeTCs HAPABIIFONIEH KOHUYECKON OBEPXHOCTH?

. UTo Ha3BIBaCTCS AILIMIICOUIOM?

10.Yto Ha3pIBaETCS OJHOMOIOCTHBIM TUTIEPOOTONIOM?

11. Uto Ha3bIBaeTCs IBYNOJIOCTHBIM TUTIEPOOTIONIOM?

12. Yto Ha3bIBACTCS JUIUNITUYECKUM TapadoIon?

K Teme 8

1. Kakoe 4mcio Ha3sIBaCTCS KOMIIICKCHBIM?

. Uto Ha3pIBaeTCs ACHCTBUTECILHOM YaCThIO0 KOMIJICKCHOTO Yrciia?

. UTo Ha3BIBa€TCI MHMMOM YacThIO0 KOMIIJICKCHOTO Yrcia’?

. UTo Ha3bIBaeTCS MOJIyJIEM KOMIUIEKCHOTO 4Kciia?

. UTo Ha3pIBaE€TCsA apryMEHTOM KOMIUIEKCHOTO yucia?

. Kak reomerpuueckoe nzodpaxaercss KOMIICKCHOE YUCIIO?

. KaxoBbl (hopMbI 3amiicy KOMITJIEKCHOTO yucia?

. Kak BbIONHSIOTCS JEHCTBUS CIIOKEHUSI, YMHOKEHUS U ICJIEHUS KOMIUIEKCHBIX YHCe?
. UTto Takoe cOnpsiKEeHHOE YHUCIIO KOMIUIEKCHOTO YKcia?

10. Kak BRIIOIHSAETCS ICHCTBUE BO3BEACHHS KOMILICKCHOTO YHCIIA B CTCIICHD ?
11. Kak u3Biieub KOpeHb n-0M CTENEHU U3 KOMIUIEKCHOTO Yncia’?

O 003N L B~ W
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Kpamkue MmemooudecKkue YKaszaHus
TeOpeTI/I‘—IeCKI/Iﬁ OIMPOC MPOBOAUTHCS IMOCJIC U3YUCHUA COOTBETCTBYIOIIUX TCM.

IlIxana oyenxu

Orenka
5
4

3

Banst Onucanue
20-21 || CraBuTCs, €CIIU CTYJCHT IOJHOCTHEO OCBOMII MaTepHal
16-19 || CraBurcs, eciiu CTYIEHT JoIycKaeT 1-2 ommroKku

CTaBI/ITCSI, €CJIM CTYJCHT H3JIaracT MaTrepurajl HEIIOJIHO U JOIIYCKACT HETOYHOCTH B OIIPE/ICIICHUN TIOHSATUN

12-15
501054 (bOpMyJ'IPIpOBKe IIpaBuJi, U3j1aracT MaTepruaj HEIOCJICTOBATCIILHO U IOITYyCKACT OIINOKHU



CraBuTcs, €CIIM CTYJJEHT 0OHAPYKHUBAET HE3HAHHIE OTBETAa HA COOTBETCTBYIOIIEE BOIIPOCHI, IOITyCKaeT
2 0-11 | ommuOKu B GOpMyTHPOBKE ONPEACICHUI U MPABHJI, HCKAKAIOIINE UX CMBICI, OECIIOPSI0THO 1
HEYBEPEHHO H3JIaracT Marepual

5.2 Ilpumepbl 3aaHNii A1 BHINOJHEHNS KOHTPOJIbHBIX padoT

KonTpoasnast padora Nel «Onpeneanrtean 1 MAaTPULbD».

2 2 -3
1. Beruncnuts onpenenurens |2 1 - 1
6 2 -2
2 7 6 1 9 1
A=12 0 7|B=|0 —1 2
2. Jlanbl MaTpHULIbI 1 3 3/, 4 1 =5/,
10 —-10 12
c=|-3 1 2
6 2 2
Bblumncnuntb 54-4B+C.
0 0 1
-1 -1
3 Hail 1 1 2 4
-Haitrn |, 1
1 1
3 3 4
2 1 4
D=| & 3 12
4. Jlana matpwuiia —10 —5 —20/ HaiiTu panr MaTpuIib.
3 -4 5
5. Haiitu matpuily, oOpaTHYIO JaHHOM, U cenath nposepky |2 -3 1
3 -5 -1

Kpamkue memoouuecxue ykasanus

KonTponsHas paboTa MO3BOJSET ONpENEeNUTh YPOBEHb YCBOGHHMS Marepuana. llepen
BBIIOJIHEHUEM  KOHTPOJIBHOM  pabOThl HEOOXOOUMO O3HAKOMHUTBCS C  TEOPETHUECKUM
MarcpurajioM, NpCACTAaBJICHHBIM B IMPE3CHTAIMAX W Ha JICKIIHUHU, npopa60TaTI) MCTOABI PCHICHUA
3ajja4, PACCMOTPEHHBIX B THUIOBBIX MpHUMEpax. 3a pa3bsICHEHHUEM TPYJHO YCBaMBAEMBIX
BOIIPOCOB Kypca HE0OX0AUMO 00paTUTHCS K IPETOAaBaTelIIo.

IHlxana oyenxu

Onenka | bammer | Onwmcanue

5 4 3aﬂaHI/I}I BBIITOJIHEHBI ITOJTHOCTHIO U TIPABUJIBHO

4 3 3a}1am/m BBITIOJIHEHBI ITOJIHOCTBHIO, C HECYIIECTBEHHBIMU OLLII/I6KaMI/l, HO NOJAXOM K PEHICHUIO, NJACs
peueHusa, METOA MPAaBUIbHBL

3 2 3a1aHus BBITOTHCHBI NOJHOCTBIO, C CYIIICCTBEHHBIMU OH_II/I6KaMI/I, HO IoAXO0J K pEHICHUIO, U
peuI€HusA, METO ITPpaBUJIbHbI

2 0-1 3aIIaHI/I$I HE BBINIOJIHECHBI WJIW BBINIOJHEHBI HEIPABUIIBHO

KontpoabHas padora Ne2 «jieMeHTbl BEKTOPHOH aJIredpbn».
1. B mapamienorpamme ABCD O — TouKa NepeceyeHus Juaronaieii, A8 =a, BO =b.



L. - 11— = —
BeIpa3uth uepe3 « U h BEKTOp M =3 AB+BC + DA .

2.3Haf, 9TO a = i+5-j- k W b=3-i+j+f k KOJIMHEAPHbIE, HAlTH uncna ¢ up.

};] =6, a -

o

—=6.

; ><l;| 5 ecJIn |;| =5,

3. Haiitn

4. TIpoBepHTH KOMILTAHAPHOCTh BEKTOPoB a =C2;- 1:3), 5 =Q:4;2)u ¢ =Q;1:1)

Kpamkue memoouueckue yxkazanus

KoHuTponbHass paboTa MO3BOJSET OMPECIHTh YPOBEHb YCBOCHHs Marepuana. Ilepen
BBINIOJIHCHHEM  KOHTPOJBHOH  pabOThl  HEOOXOJMMO O3HAKOMHUTHCS C  TEOPSTHYUECKUM
MaTepHaioM, TPEICTABICHHBIM B MPE3CHTALUAX M HA JICKIUH, IPOPad0TaTh METOMBI PEIICHHUS
3a/1a4, PACCMOTPEHHBIX B THUIOBBIX IMPHMEpPax. 3a pPasbhsICHCHHEM TPYIHO YCBAaHBAEMbIX
BOIIPOCOB Kypca HE0OX0AUMO 00OPaTHTHCS K MPENOAaBaTeio.

HlIxana oyenku

Ouenka | bamner || Onucanne

5 4 3aiaHusl BITOJHEHBI MIOJHOCTHIO U TPABUIILHO

4 3 3agaHus BBIIOIHEHBI TOJTHOCTHIO, C HECYIECTBEHHBIMU OIIMOKaMH, HO TIOAXO K PELICHUIO, Ues
pelIeHus, MeTO.l IPaBUIbHbI

3 5 3agaHus BBIIOIHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO MOAXO/ K PEIICHHIO, s
pelIeHus, METOA NPABUIBHBI

2 0-1 3aiaHus HE BBIMOJIHESHBI WIIHM BBITIOJIHEHbI HENPABUIILHO

KonTpoabnasi padora Ned «IIpsimasi Ha miockoctu. Ilpsamas M 1mjIockocTh B

npocrpanctse. [loBepxHocTm».

1. an tpeyronbhuk ¢ BepmmHamu A4(0;-4), B(3;0) u C(0;6) . CocTaBUTh ypaBHEHUE U
HalTH 1JIUHY BhICOTHI CH.

2. CocTaBUTh ypaBHEHUE INIOCKOCTH, IPOXOsIIel yepe3 Touky M(2; -3; 1) mapannensHo
BekTopaM @ =C 3:2:0 u b =@;2:3).

3. Haiftu ypaBHeHHWe mpsMoii, mpoxoxsmeld uepe3 Touky A(5;-1;-3) mapannensHO
PSIMOM

{2_‘— + 3
| tx - S

4
L
N &

—o.
4. TIocTpouTh TENO y =x, y =0, x =1,z =52 4+,2)
Kpamxue memoouueckue yxazanus
KonTtponpHas paboTa MO3BOJISET ONPENEIHTh YPOBEHb YCBOCHHMs Matepuana. [lepen
BBIIOJIHEHUEM  KOHTPOJIBHOM  pabOThl HEOOXOJUMO O3HAKOMHUTBCS C  TEOPETHUECKUM
MaTepHaJioM, TIPEJCTABICHHBIM B TPE3EHTANNAX M HA JICKIMH, TPOPadOTaTh METOMBI PEIICHUS
3ajja4, PACCMOTPEHHBIX B THUIOBBIX MpHUMEpax. 3a pa3bsICHEHHEM TPYJHO YCBaMBAEMBIX
BOIIPOCOB Kypca HE0OX0AUMO 00paTUTHCS K MPEToAaBaTelko.
IlIkana oyenxu

Onenka | bamner | Onwmcanue

5 4 3a1aHus BBITIOJHEHBI MOJHOCTHIO M MTPABUIIEHO

4 3 3agaHus BBIIOJIHEHBI TOJHOCTHIO, C HECYIIECTBEHHBIMHU OIIMOKAaMH, HO TIOAXO K PELICHUI0, Uaes
peleHus, METOA NPAaBUIBHBI

3 2 3aiaHus BBITOIHEHBI MOJHOCTBIO, C CYHIIECTBEHHBIMU OLIMOKaMHU, HO TIOJIXO0/1 K PELIEHHIO, Uest
peLIeHus, METO]1 IIPaBUIIbHBI

2 0-1 3aiaHus HE BBIOJIHEHBI WM BBITIOJIHEHbI HEPaBUILHO

5.3 BapuaHThbl HHAMBUAYAJbHBIX JOMAIIHUX 3aaHU

A3 Nel
BBI‘-II/ICHI/ITL OHpC,Z[eJII/ITCHL METOAOM IMOHMUXCHUSA HOpHI[Ka 0 BTOpOFO



1 2 1 -1
2 -1 1 0
-2 4 1 -
3 -3 2 2

Kpamxue memoouueckue ykazamnusi

[Ipu BBITONIHEHWU WHIWBUIYAITBHBIX JOMAIIHUX 33JaHUN HEOOXOIMMO HUCIOIh30BaTh
TEOPETHYECKUI MaTepual, IeJaTh CChUIKA Ha COOTBETCTBYIOIIHNE TEOPEMBI, CBOMCTBA, (DOPMYIIbI
u np. Pemenune WJ/I3 BhImoNHSETCS MOAPOOHO W COACPKHUT HEOOXOAMMBIE MOSICHUTEIHHBIC
CCBUIKH.
IlIkana oyenku

Onenka | bamaer | Onwmcanue
3aaHus BBIIOJHEHBI MOJTHOCTHIO M MTPaBUIIEHO, paboTa 0(OpMIICHA COTIIACHO TPEOOBaHUSIM,

5 3
pelIeHre CONEePKUT HEKOTOPhIe HETOYHOCTH ¥ HECYIIIECTBEHHBIC ONTHOKH;

4 ) 3a/1aHus BBINOIHEHBI OJHOCTBIO, C HECYLIIECTBEHHBIMU OIIMOKAMH, HO MOJXOA K PEIICHHIO, Hes
PpeLLICeHNs, METO/I TPABUIIBbHBI, pab0Ta 0OpMIICHA COITIACHO TPEOOBAHUSIM;

3 | 3a/1aHys BBINOJIHEHbI IOJHOCTBIO, C CYLIECTBEHHBIMU OLIMOKaMH, HO TOJXO0/ K PELICHUIO, Hes
peleHus, MeTO NpaBMIbHbI, padoTa oopmiieHa He IO TPeOOBAHUAM

2 0 3agaHus He BBITOJIHEHBI MJIM BBIIIOJIHEHB! HENIPABUIILHO

W13 Ne2

PemuTe HEOMHOPOTHYIO CHCTEMY JIMHEHHBIX alreOpandecKux YpaBHEHUU METOJIOM
I'aycca:

Kpamkue memoouuecxue ykasanus
HpI/I BBIITIOJITHCHUU WHAWBUAYAJIBHBIX JOMAIIHUX 3aI[aHI/II\/JI HGO6XOI[I/IMO HCIIOJIB30BATh
TeOpeTI/I‘leCKI/Iﬁ MaTrepurall, A€JaTb CChIUIKM HAa COOTBECTCTBYIOIINE TCOPEMEI, CBOﬁCTBa, (bOpMy.]'ILI
u ap. Pemenne WMJ/I3 BwImomHseTCs MOIPOOHO M COACPKHUT HEOOXOAMMBIEC TOSICHUTEIBHBIC
CCBIJIKH.
ILlIxana oyenxu
Onenka | bamner | Onmcanne
3agaHusl BBIOJIHEHBI OJHOCTHIO U NIPAaBUIILHO, paboTa 0(hopMIIeHa COTJIACHO TPEOOBAHUSIM,

5 3
pEeLICHUE COMEPKUT HEKOTOPhIC HETOYHOCTH U HECYIICCTBECHHBIC OINOKH;

4 5 3aaHus BBIIOJHEHBI MOJTHOCTHIO, C HECYIECTBEHHBIMHU OIIMOKAMH, HO TIOAXOJ K PEHICHUIO, UIes
pelIeHus, METOI IPABIIIBHBI, paboTa 0opMIICHA COTTIACHO TPEOOBAHUSM;

3 | 3agaHus BBIMOIHEHBI IOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAaMH, HO TTOXO/ K PEIICHUIO, HIes
pelieHws, MeTO] PaBUJIbHBI, pabota opopmiIeHa He IO TpeOOBaHHUAM

2 0 3agaHus HE BHIIOIHEHB! WM BBIIIOJIHEHB! HEIPABUIIBHO

N3 Ne3

JlokazaTh, 4TO cUCTEMa TMHEHHBIX anreOpanuecKux ypaBHEHHH COBMECTHA U PEIIUTH e€:
1) MaTpUYHBIM METOJIOM;
2) o ¢popmynam Kpamepa.

= » — e = —_— = e = o

Kpamxue memoouuecxue ykaszanus
[Ipy BBIMOSHEHWH WHIWBHUIYATBHBIX JOMAITHUX 3aJaHUN HEOOXOJMMO HCIIOIh30BaTh
TEOPETUUECKHUI MaTepuall, JeNaTh CCHUIKH Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u np. Pemenne MJI3 BeIMONHsAETCS TOAPOOHO M COAEPKHUT HEOOXOIUMBIC TOSICHUTEIbHBIC
CCBUIKH.
LlIxana ouenku

Ouenka | Bamner || Onucanne

= - g e e o
o

3a/1aHys BBINOJIHEHbI IIOJHOCTBIO U NPAaBUIIbHO, paboTa 0opMIIeHa COTIaCHO TPEOOBAHUSAM,

5 3
PEHICHUE COACPKUT HEKOTOPHIC HETOYHOCTU U HECYIICCTBEHHBIE OI_HI/I6KI/I,

4 2 3a1aHus BHITTOTHCHBI IOJIHOCTBIO, C HECYIICCTBECHHBIMU OI_HI/I6K8.MI/I, HO IOAXO0A K PCHICHUI0, UACS



pelIeHus, METO IPaBIIBHBI, padoTa 0opMIIeHa COTTIACHO TPEOOBAHHUSM;

3aJaHus BBIIOJIHEHBI TOJHOCTHIO, C CYIIECTBEHHBIMH OLIMOKAaMH, HO ITOAXO0/ K PEIICHHIO, HJIes

3 1
peLIeHNs, METO/L TPaBHIIBHBI, paboTa oopMIiIeHa HE 110 TPeOOBAHUSIM

2 0 3aHaHI/IH HE BBIITOJIHCHBI UJIX BBIIIOJIHEHBI HETIPABUJIBHO
N3 Ned
Jansl Bepmuasl Tpeyronsauka ABC  A(4;5) , B(3;-2) , C(-5;6) .
Haiiru:
a) ypaBHEHHE CTOPOHBI AB;
0) ypaBuenue BoicoThl CH;
B) ypaBHEHHE MeauaHbsl AM;
r) Touky N nepeceuenust Meauansl AM u BoicoTsl CH;
1) ypaBHEHHE TPsMOi, ipoxo et uepe3 BepiinHy C napamiensHo ctopoHe AB;
e) paccrosinue oT Touku C o npsimoit AB.

Kpamxue memoouueckue yxazanus
[Ipy BBINOSHEHWM WHIUBUIYAJbHBIX JTOMAIIHUX 3a/JaHUi HEOOXOIAMMO HCIOJIb30BaTh
TEOPETUYECKH MaTepual, JeaTh CCbUIKA Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (OPMYIIbI
u np. Pemenne W3 BhimonHseTcs MoApoOHO W COAEPKUT HEOOXOAMMBIE MOSICHUTEIbHBIE
CCBUIKH.
LIxana oyenku
Onenka | bamner | Onmcanne

3a/1aHys BBINOJIHEHbI IIOJHOCTIO U NPABUIIbHO, paboTa oopMIIeHa COTIaCHO TPEOOBAHUSAM,

5 3
pelLICHHEe COACPIKUT HEKOTOPbIE HETOYHOCTH U HECYIIECTBEHHBIC OLIHOKH;

4 ) 3aj1aHus BBITIOJIHEHBI [IOJIHOCTHIO, C HECYIIECTBEHHBIMH OIIMOKAMM, HO TIOJ(XO]] K PEIICHHUIO, HIIes
pelIeH s, METO IIPABUIIBHEL, paboTa oopMIIeHa COTIACHO TPEOOBAHMSM;

3 | 3agaHus BBIMOIHEHBI OJHOCTHIO, C CYIIECTBEHHBIMH OITUOKAMH, HO TTOJX0/ K PEIICHUIO, HIes
pelIeHws, MeTO] PaBUJIbHBI, paboTa opopmiIeHa He IO TpeOOBaHHUAM

2 0 3agaHus HE BHIIOJIHEHBI WM BBIIIOJTHEHBI HEIPABUIIEHO

U3 N5
_ 1 .
1. IToctpouts KpuByro £ = 3(1- cosq) B NOJISIPHOM CUCTEME KOOPAMHAT IO TOYKaM,
JT

JaBas 3HAYCHUA Y€PC3 ITPOMEIKYTOK g , HAUWHas oT ¢ =0 .

2. Haiitu ypaBHEHME NOJIYYEHHOH JMHUM B MPSAMOYIOJIbHOW JI€KapTOBOM CUCTEME
KOOpJMHAT, Hayajao KOTOPOW COBMAJAeT C MOJIOCOM, a IMOJIOXKHUTENbHas MOJIyoch aldCIuce — ¢
MOJISIPHOM OCBIO M IO YPABHEHUIO ONPENEIIUTE BUJ KPUBOA.

Kpamkue memoouuecxue ykasanus
[Ipy BBIMONIHEHMM WHIWBHUAYAJIbHBIX IOMAIIHUX 3aJaHUA HEOOXOAMMO HCIIOJIh30BATh
TEOPETUUECKHI MaTepual, IeNaTh CChUIKH Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u np. Pemenne NJI3 BwImoNHSETCS MOAPOOHO M COACPKHUT HEOOXOAMMBIC IMOSCHUTEIHHBIC
CCBUIKH.
ILlIxana oyenxu
Onenka | bamner | Onmcanue

3a/1aHys BBITOJIHEHEI ITOJHOCTBIO U IIPAaBIIIEHO, paboTa 0(opMIIeHa COTTTACHO

5 3
Tpe60BaHI/IHM, PCHICHUC COACPIKUT HEKOTOPHIC HCTOUYHOCTU U HECYIICCTBECHHBIC OIHI/I6KI/I;
4 2 3aﬂaHI/I${ BBITIOJIHCHBI ITOJIHOCTBIO, € HECYIICCTBCHHBIMU 0HII/I6KaMI/I, HO IMOoaxXoa K
PCUICHUTIO, nACA PCIICHU, MCTOA IPABUJIbHEI, pa60Ta Oq)OpMJ'ICHa COrjiaCHoO Tpe6OBaHI/I${M;
3 1 3aI[aHI/I$[ BBITIOJTHEHBI IIOJIHOCTBIO, C CYIIECTBEHHBIMU OH_II/I6KaMI/I, HO IOAXO0 K pEHICHUTO,

ujiesl pemeHus], MeTOI MPaBIIIbHBI, paboTa oopmiieHa He IO TpeOOBaHUAM

2 0 3aaHus He BBIMOJHEHBI HITH BBITIOJTHEHBI HETIPABUIIHHO



U3 Ne6
1. BBINOIHUTE JA€HCTBHS HaJl KOMIUIEKCHBIMH YHCIIAMHU B are0pandeckoit hopme
a) z =50 +2: X0 +3i)
6z :(3 - 2i)5+1)
) 2iG-1)
2. Haiitu ( 1+\Bi)7.
3. Peuts ypaBHenue -4 =-1- ;.

Kpamkue memoouueckue yxazanus
[Ipu BBITONIHEHUU WHIWBUIYATBHBIX JOMAIIHUX 33JaHUN HEOOXOIMMO HUCIOIh30BaTh

TEOPETUUECKHI MaTepual, elaTh CChUIKH Ha COOTBETCTBYIOIUE TEOPEMBI, CBOMCTBA, (POPMYJIbI

U Ip.

Pemenne MJ13 BBIMOMHSETCA MOAPOOHO W CONEPKUT HEOOXOIMMBIE MOSCHUTEIbHbIC

CCBUIKH.
IlIkana oyenxu

Ouenka | bamner | Onucanne

5

3aﬂaHI/I$[ BBITNIOJIHEHBI ITOJIHOCTBIO U ITPABUIIBHO, pa60Ta O(I)OpMJ'ICHa COrJIaCHO

3
TpeOOBaHUSM, PEIICHHE COJEPKUT HEKOTOPhIE HETOYHOCTH M HECYIIECTBEHHbIE OLTHOKH;
) 3amaHus BHIIOJTHEHBI IIOJHOCTHIO, ¢ HECYIIECTBEHHBIMH OIIMOKaMU, HO MOIXOM K
PELICHHIO, UJiesl PEILCHUsI, METOJ] TPAaBHIIbHBI, paboTa 0hopMIIeHa COTIACHO TPEOOBaHHSIM;
| 3amaHus BEIIOIHEHBI IIOJTHOCTBIO, C CYLIECTBEHHBIMH OIIMOKaMH, HO MOAXOJ K PEIICHHUIO,
uies pemieHns, MeTO I IMPaBIIIbHEL, paboTa oopmieHa He 1Mo TpeOOBaHUIM
0 3a[laHI/l§I HC BBITTOJIHECHBI UJIW BBIITOJIHECHBI HEIIPABUJIBHO

5.4 Ilpumepnbl TECTOBBIX 3aJaHU

HUToroBbIil TECT IO JUCHUILJINHE

paBeH....

1 3 4
1. Onpenenurens |- 2 1 2| pasen.....
-3 2 -1
-1 1-1 0 2
-1 5-327
2. Panr matpuubl 4 3-3 7 5 paBeH
-520-52
-230 -230
3. Eem A= 1 2 1|, B=|-3 1-1|, 1o smemenr ¢;; marpunsl C =A-B
-3 1-1 -4 3-2
-23
4. Jlyst matpun A = 2 1-1-2 B = b HUMEIOT CMBICT BBIPAKCHUS
4-3 5-10)° 5-2
31
D4+2BT
2)(4+B)T
3)34- BT

44T 2B



5)BT 4347

k-8
5. Marpuma A4 =[ )k SIBJISIETCSI HEBBIPOXKACHHOM (HEOCOOEHHO#) Tpu & He
paBHOM

1)-4

2)2

3)4

4)8

6 O9x+3y =9, X4y

. Hdns cucrempl Ax+6y =10 cyMma paBHa ......

7. KBagpaT MoJIyIs BEKTOpa @ =- 5 +3k paBeH ....

_ N 4
8. I3BecTHO, 4TO |a| =3, ‘b‘ =2 Vron Mexy STHMH BEKTOPAMH PaBeH @ =— .
2

CkaJspHOe IPOM3BEICHUE @b PABHO ....

9. CyMMa IpOeKImii BeKTopa 2 Xi - 3i X +3i Xk +2j Xi + j Xk +3k Xk papHa ....

10. Jlns kommuHeapHbix BekTopoB @ =(2,-3,1), ¢ =(4,X,y) x u y COOTBETCTBEHHO PABHBI
1)2 1 -6
2)-6 12
3216
4)6 12

11. Bextopsl @ =-5i +3k , b =2i +5j+xk , ¢ =-i - j+k SBISIOTCS KOMILIAHAPHBIMH

IIPY X PABHOM

1)-16/5
2) -7/5
3)-13/5
4)-9/5

12. YpaBHenue npsamoii, npoxoasimei uepes Touky A(-2,3) , nepnenaukynspHo npsamoi

x-2 y-3

5

=1 HMEET BUJI

1)- 5x- y+13=0

2)5x- y+13=0
3)- 5x+y-13=0
4)5x- y-13=0

13. YpaBHeHue miIockocTH, npoxosie yepes touxy B(- 1,4,- 5) mapannensno

mwiockoct YOZ , uMeeT BULI

1)Sy+4z =0
2)y =4
Jx=-1
4)z =-5
14,11 x-1_y+2 z+5 X _y-2 _z+3
. JIBe mpsiMbIe = = H— ="——= SIBJISTFOTCSI
P 4 -3 "5 o4 3 ™
1 )mapannensHbIMU
2)nepeceKaronuMucs

3)coBMagaomuMH



4)CKpenMBarOIIIMHUCS

2 2
15. Cymma koopamHaT mpaBoro (Gokyca ssumrca 1);—7 +§—6 =] paBHa ...
16. Eciu z, =-5+i, z, =1+6i, 10 pasHOCTb AEHCTBUTEILHON U MHUMOM YacTe unciia
Z
Z paBHa
1)- ﬁ
37
27
2)- —
37
28
3) 37
33
4)- 37

Kpamxue memoouueckue yxazanus
[ITM copepxat TeCTOBBIE 3aJaHHsI C BHIOOPOM OJHOTO WM HECKOJBKHUX MPABUIBHBIX

OTBCTOB, BBOJ 4YHCJIA.

LlIxana oyenxu
Onenka || bamst
5 20 3agaHue BHIIOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
3agaHue BHINOJIHEHO MONHOCTEIO U IPABUIIBHO, HO PEIICHNE COAEPKUT HEKOTOPBIE HETOYHOCTH U

Omnucanne

4 16-19
HECYIIECTBEHHBIC OIITUOKH.

3 9-15 3amaHue BHITONHEHO HE MOTHOCTHIO, C CYNIECTBEHHBIMH OIIMOKaMH, HO TIOAXO/ K PEIICHHIO, HIIes
pelIeHus, MeTO] IPaBUIbHBI.

5 18 3agaHue BBIOIHEHO YaCTHYHO, IMEET OIIMOKH, OCYIIECTBIICHA ONBITKA PELICHUS HA OCHOBE

TMPaBUWJIBHBIX METOO0B U 201 (S)78 peIICHMA.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUI
Tecr 1

3 05
1. Ompenenurens - 2 1 2| paseH...
-6 1 3

2. Panr mMaTpuibl paBeH...

W W Q
~ A N o

-2
-1
3
2

—_—

-1-5-3
3. lnst amemenTa @y, matpunsl | 4-2 1 | anreGpandeckoe JOMONHEHUE PABHO ...
2 6 4

4. JTnsa matpunsl A = 3 3 oOparHas matpuna A '
1(-3 5

1)cymectsyer 1 umeer Bug A =—
3(-3 -6



1{(-3 -5
2 A =—
)CYILIECTBYET U UMEET BU/ 3 [ 3 - 6]

-3 5
3)cymectByer 1 umeer Bug A =—
33(-3 -6

4)HE CyIIECTBYET

2 1-1-2

Ecmn 4=
>- Bema [4-3 5-10

13
1-2

, B= |- o | TO DIIEMEHT €\ MATPHLIbI C =A ‘B pasBeH ....
4-3

6.Ecmu A4, By, =C,s, TOrma M u " paBHbI

1)ym =3, n=5
2ym =5,n =2
3)m =2,n =5
4ym =3,n =2

5

7. Qs Matpun A =@ o0 3) , B :[ 5] , C=|7 3 6] cymecrByer npou3BeIcHUE
1

1)BC
2)AC
3)CA
4) AB
8. HeBBIPOKAECHHOM MaTpHILIEH SIBIISIETCS MaTpHILIA:
3 1 1 1 1 00 0 3 1
A=[3 2];B:3 3 3]; C=|2 3 0|; D=0 5 4
4 0 1 31 4 0 0 1
1D
2)4
3)C
4)B
2x-Ty+3z =0
9. CucreMa TMHEWHBIX ypaBHeHUH | 3X+5y +z =0  wumeer:
4x+2y-2z=0

1)He umeer perieHui
2)eAMHCTBEHHOE pellleHUe
3)MHOKECTBO pelIeHU
4)Tpu perIcHUs
3x, +6x, - 9x; =12
10. B cucteme JIMHEHHBIX ypaBHEHUN KOJINYECTBO Oa3MCHBIX
x, +2x, - 3x, =4

MEPEeMEHHBIX PABHO ....
Kpamkue memoouuecxue ykazanus

II'T™M COACpXKAT TCCTOBBIC 3aJaHUA C BBI60pOM OIHOI'0 HJIM HECKOJBKHUX IIPaBUJIBHBIX
OTBCTOB, BBOJ 4YHCJIA.



IIxana oyenxu

Orenka
5

paBHa

Bannsr Omnucanne
3 3aaHne BBITOJHEHO MMOJHOCTHIO M a0COIOTHO MPABMIIBHO.
5 3agaHue BBIOJIHEHO MOJHOCTHIO M IPABWIIBHO, HO PELICHUE COACPIKUT HEKOTOPBIE HETOYHOCTH U
HECYIECTBEHHBIEC OIIHOKH.
1 3a/iaHue BBITIOJIHEHO HE MOJHOCTHIO, C CYIIECTBEHHBIMH OIIMOKAMH, HO MOJIX0J] K PEIICHUIO, HJIes
peLIeHus, METO]T IPaBUJIbHBI.
0 3ajaHre He BBIITOJIHEHO, MMEET OIIHOKH.

5.6 Ilpumepnbl TECTOBBIX 3aJaHU

Tecr 2
1. Bexrop @ =(0,2,-5) oGpasyer ¢ ocbro abcuuce yroiu
e =0

DO<a<£
2

3ya =2
2
4)£<a<7r
2

2. Jlisi BekTOpoB @ =2i - 2j- 3k u ¢ =-2i - k IuHeiHas kKOMOUHAIWMS - 54 - 4C

1)- 2i +10/- 19k

2)- 2i-10j- 19k

3)2i- 10/ - 19k

4)- 2i +10j +19k

3. Jlmst Bextopos @ =(2,-4,1), b =(1,- 1,1), ¢ =(-2,-3,1) Bepaxenue (7 - b)C pasHO ...

4. V3BeCTHO, YTO CKaIIpHOE NpousBeaeHue ab =10, 67| =4, yron Mexmy 3THMHU

Jl' -
BEKTOpaMHU paBeH ¢ :E' JlnuHa BekTopa ‘b‘ paBHa ...

5. Beipaxkenue i° - 2i -j-j° +4j +k - 3k* +2k i pasHo....

6. Ecom A(-2,5,-2), B(4,-3,2), C(-4,5,2), To nnomans tpeyronsuuka ABC paBHa. ..

7. Jltst KoIuTHHeapHBIX BekTopoB b =(-2,1,x), ¢ =(-6,7,3) X U y COOTBETCTBEHHO PABHbI
1)-1n3

2)-11-3

3)1 u-3

4)1u3

8. JLiis IIepIeH/INKY ISPHBIX BEKTOPOB b =i - 4j+xk , ¢ =-2i - k x paBHO ....

9. Bexrops @ =2i +4j- 3k, b =xk, ¢ =3i - 4j- 5k SBISIOTCS KOMIUIAHAPHBIMH [IPH

X paBHOM

1)-2
2)0
32
4)4
10. Cymma npoexiuii Bektopa 3i Xi +2i Xj+ j Xj- 3jXi +2j Xk - k Xj pasHa ....



Kpamxue memoouuecxue ykasanus
[ITM copepxaT TecTOBbIE 3aJaHHsI C BHIOOPOM OJTHOTO WJIM HECKOJBKHUX MPABUIBHBIX
OTBETOB, BBO/I YHCJIA.
LlIxana oyenku
Onenka || bamnsr | Onucanne
5 3 3alaHKe BBIIOJIHCHO ITOJHOCTHIO U a0COJIIOTHO NPABUIIBHO.

3a/:(aH1/Ie BBIIOJIHEHO MOJHOCTBHIO U IMIPABUJIBHO, HO PECIICHUEC COACPIKUT HEKOTOPBIC HETOYHOCTU U

4 2
HECYyIIeCTBEHHBIE OMHOKH.

3aﬂaHI/IC BBITIOJTHCHO HE MOJHOCTBIO, C CYIIECTBCHHBIMUA OIHI/IGKaMI/I, HO IMOAXO0/ K PEHICHUIO, UCA
peHICHUA, METOJA NPABUJIbHBI.

2 0 3aganye He BBITOIHEHO, HMEET OIIHOKH.

5.7 IllpuMepsbl TeCTOBBIX 3aJaHU

Tecr 3
1. YpaBHeHue npsamoii, npoxoasmeii uepes Touky 4(-2,5) mapamnensHo BekTopy

b =(1,- 1), umeer Bux

Hx-y+7=0
Dx+y+7=0
Hx+y-3=0
4)x-y-3=0

2. Ecii touka C(x,,5) npunamnesxut npamoii - 4x+y - 1 =0 1o koopaunara X, pasHa..

3. KBagpar paccrosuus ot rouku B(4,5) no npsmoii Sx+2y-1=0 papen ....

4. Tlnowane TpeyroyibHUKa, 00pasoBaHHoro mpsmoit 4x- y+8 =0 u xoopauHaTHBIME
OCSIMH, paBHa ...

X:‘t+3, X'l_y+5

5. Ipsameie u = SIBIISTFOTCS
y=3t-1 2 -6

1 )mapamiensHbBIMU

2)nepeceKaronMMKCs U NEPIEHIUKYISIPHBIMU

3)nepecekaromUMUCS U HENepIeHAUKYIIPHBIMU

4)coBITaIalOITUMHU

2x+y-2z+1=0

6. Eciu ipsamast 3aj1aercs 06 UMHN ABHCHUAMU
P A ML YP 3x- y+2z+2 =0

, TO ee

HAIPABIIAIOMIUN BEKTOP UMEET KOOPAUHATHI

1)(0,10,-5)
2)(0,- 10,-5)
3) (1 0,0,- 5)
4)(0,- 5,-10)
_ 72 2
7. I[J'ISI JJIJIUIICA ()C 92) + (y 23) =1 ocamu CUMMCTPHHU ABJIAIOTCA IIPAMBIC
1)x =2
2)x =-2
3)y =3
4)y =-3

8. PaccrosiHne Mex Iy mapajienbHBIMU IIOCKOCTAMHU -~ 2X +4y +4z+9 =0
-2x +4y +4z-3=0 paBHO ...

9. U3 tpex miuockocter Ql: 2x+3y+z-1=0, Q2: 6x+y-2z+2=0, Q3: 4x+6y+2z+4=0,
napajvieIbHbIMU SBISIOTCS:

1) Q3 uQ2



2) HeT mapajuIeNbHbIX JIOCKOCTEN
3) Q2u Q1
4)QluQ3

10. YpaBHenue x° - 4x +y’> =0 omnpeznensier OKPyKHOCTb PAUYCa ...

Kpamxue memoouueckue yxazanusi

I[ITM conepat TeCTOBBIC 3a/JaHUSI C BHIOOPOM OJHOTO HIIM HECKOJIBKHX TMPaBHIbHBIX
OTBETOB, BBOJI YHUCIIA.
IlIkana oyenxu

Ornenka | bamisr Onucanue
5 3 3a/1aHKe BBIMOIHEHO MTOJIHOCTHIO M a0COIOTHO MPABUIIBHO.
4 2 3aaHKe BBIMOIHEHO MTOJIHOCTHIO M IPABUIIBHO, HO PELICHHE COACPIKUT HEKOTOPbIE HETOYHOCTH U

HECYILIECTBEHHBIC OIIMOKH.

3aZ[aHI/Ie BBIIIOJIHEHO HE IMOJHOCTBIO, C CYIIECTBECHHBIMH OI_HI/I6K8.MPI, HO IOAXO0J K PCHICHUIO, UAC
pei€HuA, METO ITPpaBUJIbHBI.

2 0 3a/1aHne He BBIMOJIHEHO, UMEET OLIHOKH.

5.8 Ilpumepnbl TECTOBBIX 3aJaHUI

Tect 4
l.Ecimm z, =-6+5i, z, =-4+i, T0 cymMMa JeHCTBUTEIBHOM ¥ MHHMOW YacTel dmciia

Z, 'Z, paBHa .....

2. Jlyist KBapAaTHOTO ypaBHEHUs z” +14z +58 =0 cymMMa J€HCTBUTEILHOW U MHUMOMN
4acTel KOPHsL, JIEXKAIIETO B HUKHEHN IOJIyIUIOCKOCTH, PaBHA ...

3. ApryMeHT KOMIUIEKCHOTO YHCIIa Z =J3-i paBeH
T

1) 3
47T

2) EY

3)11_”
6

4=
6

4. MoayJib KOMIUJIEKCHOTO yucia z =I- V3i paBeH ...

Kpamkue memoouuecxue ykasanus
I[ITM conepxkaT TeCTOBbIE 3aJaHusl C BHIOOPOM OJIHOTO NPABMWIHLHOTO OTBETA, BBOJ

quciia.
IlIxana oyenku
Onenka | bamist Onucanue
5 3 3agaHue BHIIOIHEHO MOJHOCTBIO M a0COIIOTHO IIPABUIIBHO.
4 ) 3a/1aHue BHIIOJHEHO HOJIHOCTHIO U MPABUIIBHO, HO PELICHHE COACPIKUT HEKOTOPBIC HETOUHOCTH U
HECYILECTBEHHbIC OLIMOKH.
3 | 3ajiaHye BHIIOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OMIMOKaMH, HO MOAXO0] K PELICHUIO, Hes

pemeHus, METOA NPABUIJIBHBIL.

2 0 3a/1aHu€e HE BBIMOJIHEHO, HUMEET OIUOKH.
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