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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 KypPCOB;

- 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),

COOTHECCHHBIX

C IUIAaHUPYEMBIMH pe3yJabTaTaMH OCBOCHHS O0Opa30BaTEIBHOW TMPOTPAMMBI,

npecTaBieH B Tabnuie 1.

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

Ko un Pe3ynbTaThl 00y4YeHHSs 110 AUCIUIUINHE
HazBanue Konn bopmynupoBka
OIIOII BO, (hopmympoBKa UH/IMKaTOpa Kon
COKpAILCHHOC KOMIETEHIIHH AOCTIKCHUA pesyib ®opMyIIMPOBKa pe3yIbTaTa
KOMITeTECHIUI
TaTa
01.03.04 OIIK-1 : OIIK-1.1B : P/1 3HaHUE | OCHOBHBIX IOJIOXKEHUI BEKTOPHON
«Ipuxnagnas | CriocobeH Ob6namaer Y JINHEWHOMW anreOpel,
MaTeMaTHKa» | MPUMEHSThH MaTeMaTUYECKOU AQHAJIMTUYECKON I€OMETPUM Ha
(b-IIM) 3HaHHE KYJIbTYpPOU U IJIOCKOCTH U B IPOCTPAHCTBE,
(yHIaMEHTaNbHON | CHCTEMHBIM TEOPUH KOMIIIEKCHBIX YHCEN
MaTeMaTHKU ¥ MBIIIIJICHUEM, P12 VYMeHue | pemiats THIOBBIE 334U 110
€CTECTBEHHO- MO3BOJISTFOIIIMA BEKTOPHOH M JIMHEHHOH anredpe,
Hay4HBIX IPU pELIEHUH aHAJIMTHYECKOH T€OMETPHUU Ha
JICITUIUIHH TIPpU 3aj1a4 B 00JIaCTH IUIOCKOCTH U B IPOCTPAHCTBE,
pELICHUHN 331a4 B | €CTECTBEHHBIX TEOPHUH KOMIUIEKCHBIX YHCE
obmactu HayK P3 HaBbIk | pemeHns TUMOBBIX 337124 C
€CTCCTBCHHBIX HCIIOJIB30BaTh NPUMEHCHUEM MAaTEMaTHYECKOT O
HayK U MaTeMaTU4eCKue anrapara TCOpUr MaTPHUIl U CUCTEM
UHKEHEPHOH METO/bI U JIMHEHHBIX ypaBHEHHUH, BEKTOPHOI
[PaKTUKE HHCTPYMCHTBI anreOpbl, aHATUTHYECKON
AJIs1 MPOBCACHUS T€OMETPUH, aHATTUTHYCCKUMU
KPHUTHYCCKOTO METOJIaMHU UCCIICAOBAHUA
aHajn3a TeOMETPHYECKUX OOBEKTOB
CUTyaIuii 1
MOJICTTHPOBAHNUS
IPOLIECCOB U
SIBJICHUM

2 MecTo aucuuninnbl (MoayJsi) B ctpykrype OINIOII

JuctunnuHa «Anredpa U TeOMETPHUs» OTHOCHUTCS K 00s3aTeIbHON YaCcTH UKJIA TUCIUTUIHH
«bnoka 1 Iucuunnuasl (Momynu)» yuebnoro muana 01.03.04 Ilpuknagnas maTeMaTuka M UMEET
JIOTUYECKYI0 U  COJEPKATEIbHO-METOIUYECKYI0 B3auMOCBs3b ¢ aucuurumHamu  OITOIL.
JucnunuHa Oa3upyeTrcss Ha KOMIIETEHIUAX, C(HOPMHPOBAHHBIX Ha TMPEABIIYIIEM YPOBHE



oOpaszoBanus. [y uzyueHust anreOpsl U T€OMETpHH TpeOyeTcsi KaueCTBEHHOE 3HAHUE IIKOJIBHOTO
Kypca anreopbl, reOMETPUH, TPUTOHOMETPUHU, Hauajl aHaJu3a.

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- OOBeM KOHTAKTHOH paboThI (Jac)
Cemectp €MKOCTb
Haspasne g)é) p!rze—l Hacrs, I/IE'I?/IqIZO)C AypmutopHas Bueaypu- CPC ?:Tihf
OIIOIT BO Y viI 3 (D(};p YAHTOp TOpHast
HHS ( > B3.E.) Bcero ranun
0300)
JeK. | mpax. nab. A KCP
01.03.04
Ipuxnagnas (010:(0) bl1.b 1 4 73 36 36 0 1 0 71 c]
MaTeMaTHKa

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- Koi-Bo 9acoB, 0TBeJeHHOE Ha Do
Ne Ha3Banue Tembl 3yJbTaTa p
Y — Jlex [pakr JIab CPC TEKYyIETro KOHTPOJIS
TEOPETUUECKHUH OIIpoc,
1 | Onpenenureny ¥ MaTPULIbL Pa1 8 8 0 13 KOHTpOJbHas pabora Nel,
tecT 1
CHOTEMA THHCHHBIX TEOPETUYECKUH OIIpoC,
2 | anrebpanyuecKux PIL, P2, 4 6 0 10 HMHAHBRILYaIbHOC
ABHGHIL P13 noMaiiHee 3aganre Nel,
P Tect 1
N TEOPETHIECKHH OIpoc,
3 ?;reel\gelgm BeKTOpHOH Pa1 6 7 0 12 KOHTpOJIbHast paboTa Ne2,
P TecT 2
TEOPETUUECKUH oIIpoc,
4 | IlpsimMast Ha IOCKOCTH POl 4 4 0 9 KOHTpOJBHast padora Ne3,
TecT 3
TEOPETHUUECKUI OIPOC,
5 | Kpussle BToporo nopsaka PHII,}IZ'HZ’ 4 2 0 6 UHUBUYaJIbHOE
JloMalHee 3afaHue No2
0CKOCTE 1 IIDsiMast TEOPETHUECKUH OIpocC,
6 IS B 11 OCTpaHCTBe Pa1 4 4 0 9 KOHTpOJbHAs pabora Ne3,
pocTp TecT 3
TEOPETUUECKHUH OIIpocC,
7 | HoepxHocT PI[}I),I[I;]IZ, 4 3 0 6 WHJUBHAyaJIbHOE
JomarnrHee 3aganue Ne3
TEOPETHUECKUH OIpocC,
8 | KomruiekcHbIe uncia PAL, P12, 2 2 0 6 WHMBHYaIIbHOC
P13 noMaiiHee 3aganre Ned,
TecT Nod
Hroro no radsmue 36 36 0 71




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.
Onpenenurenu n-ro nopsiaka. CpoiicTBa omnpenenurteseid. MeToasl BEIYUCIEHUS OMpPEACIIUTENCH
(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 camocTOATENbHON MOATOTOBKM CTYIEHTOB IO TE€ME: MOATOTOBKA TEOPETHUUYECKOMY
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 nis pemennsi cucteM JTUHEHHBIX YpaBHEHHH ¢ HEM3BECTHRIMH (Teopema). Meton ["aycca
JUIsL CUCTEMBl JIMHEMHBIX YpAaBHEHUN C HEHU3BECTHbIMU. CHCTEMa JIMHEHHBIX YpPaBHEHUU C
HEU3BECTHBIMM; Oa3uCHBIE U CBOOOHBIE HEU3BECTHBIE (ITepeMeHHbIe). OOI1ee U YacTHOE PeLIeHUs
CJIAY. OnHOpoaHble CHCTEMBI JMHEWHBIX YpaBHEHHM W X pemieHus. OCHOBHBIE CBOWMCTBA
onHOpoaHOM cuctembl. @yHnameHTtanbHas cucreMa pemeHuil (PCP) opno-pomnoint CJIAY.
Uccnenosanne CJIAY nHa coBmectHOcTh. Teopema Kponekepa — Kanemnu. Jlunelineie
npeoOpa3oBaHusi (JIMHEHHBbIE omnepaTopbl). Marpuua nuHeiHoro omneparopa. CoOCTBEHHBIE
3HAYEHUs U COOCTBEHHBIE BEKTOPHI JMHEHHOTO TpeoOpa3oBaHusl.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, IpPUMEHsEeMble 00pa30BaTENIbHbIC
TEXHOJIOTUH: CTaHAapTHAas1, «MeTol KOONEepaTUBHOIO O0YUECHHUSD.

Bunpl camocTosTeNbHOM NOJATOTOBKU CTYIAEHTOB 110 TE€ME: MOATOTOBKA K TEOPETUUYECKOMY
OIpoCy, MOATOTOBKA K IPAKTUYECKUM 3aHATHAM, BelnmosHeHne MJI3, moaroroBka k Tecty 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 KOOpAMHAT Ha IUIOCKOCTH M B mpocTpaHcTBe. CKalsipHble U BEKTOpPHBIE
BEIMYMHBI. BEKTOphl Ha IUIOCKOCTHM M B mpocTpaHcTBe. Pammyc-Bekrop. OmnpezneneHue AJIMHBI
(MOmynsi) BEKTOpa; HYJIEBOM BEKTOp; paBHbIC, IPOTHUBONOJIOXKHBIC, KOJUIMHEApPHbIE U
KOMIUIAHAapHBIE BEKTOPBI. JIMHEHHBIE ONlepaliui HaJl BEKTOPAMU: CII0KEHHE BEKTOPOB U YMHOXKECHHE
BeKTOpa Ha umciio. CBoiicTBa NuHENHBIX onepauuid. [Ipoekuust BekTopa Ha OCh, COCTaBISIOLIAs
(KOMIIOHEHTa) BEKTOpa Ha OCh, CBOWCTBa Mpoekiuil. JIuHeitHast 3aBUCHUMOCTh BEKTOPOB. YCIOBHE
KOMIIJIJAHAPHOCTH BEKTOpOB. ba3uc Ha miockoct M B mpocTtpaHcTBe. KoopauHatel BekTOpa.
Pasnoxxenne BekTopa mo Oasmcy. JlekapToB MpsSMOYroJIbHBIN Oasuc. JIuHeitHbIe omnepamuu Haja



BEKTOpaMH B KOOpAMHAaTHOW ¢opme. Hampamisromue KocHHychl BekTopa. JleneHue oTpeska B
JaHHOM oTHouleHuH. CKalspHOe MPOU3BEACHHE BEKTOPOB U €ro cBoiicTBa. PU3MYECKUN CMBICIT
CKalsipHOro mnpowusBeneHus. CKalsipHOe IPOU3BEICHHE BEKTOPOB B KOOPAMHATHOH (dopme.
Kocunyc yra Mex1y BEKTOpaMu. YCIOBHE KOJIMHEAPHOCTH BEKTOPOB. BekTOpHOE Mpou3BeaeHne
BEKTOPOB M €ro CBOMCTBA. [ eoMeTpruyecknii U (PU3MUECKHIl CMBICIBI BEKTOPHOTO MPOU3BEICHMUS.
CMeniaHHOe NPOU3BEICHHE BEKTOPOB M €ro CBOMCTBA. ['€OMETpUYECKMI CMBICI CMEIIAHHOTO
npousBeneHuss. HeoOxoaumoe M J0OCTaTOYHOE YCIOBHE KOMIUIAHAPHOCTU TPEX BEKTOPOB B
IIPOCTPAHCTBE.

@opMbl M METOJBl NPOBEACHUS 3aHATUH IO Teme, NpUMEHseMble 00pa3oBaTelIbHbIC
TEXHOJIOTHH: CTaHAapTHas, «MeTo1 KoorepaTUBHOIO 00yUEHUS».

Buael caMoCTOSITENBHOM MOATOTOBKU CTYACHTOB II0 TEME: MOATOTOBKA K TEOPETUYECKOMY
OTIPOCY, TOATOTOBKA K MPAKTHYECKUM 3aHATHIM, TIOATOTOBKA K KOHTPOJIBHOW paboTe, MOArOTOBKA
K Tecty 2, usydenue marepuania B COO (Moodle), moarotropka k HMrToroBomy TecTy Mo
JUCLIUIINHE.

Tema 4 Ilpsimas na nrockocmu.

CopepxaHue TEMBl: OJIEMEHTHl AHAJUTHUUECKOW TE€OMETPUM Ha IUIOCKOCTH. Meton
koopauHaT. Jluaus Ha miuockoctd. OCHOBHBIE 3a7jadl AaHAIUTUYECKON IeOMEeTpUM Ha IIOCKOCTH.
[Ipsimas Ha miiockocTu. [IOHATHS HOPMATBLHOTO U HANIPABJISAIOLIETO BEKTOPOB npsMoid. HopmanbHoe
yYpaBHEHUE IPSIMOM M €ro reOMETPUYECKHM CMBICI. YpPaBHEHHE MNPSAMOW, IPOXOAALICH uepes
JAHHYIO TOYKY MEpHEeHAMKYISIPHO 3aJaHHOMY HampaBieHuto. OOmiee ypaBHEHHE NPSIMON U €ro
YacTHBIE CIIy4au. YpaBHEHUE NPSAMOM C YIIOBBIM KO3()PUIIMEHTOM U €ro reOMETPUIECKUN CMBICI.
VYpaBHeHHE MNpsAMON B OTpPE3Kax M €ro IeOMETPUYECKHM CMbICH. KaHOHHMYecKoe ypaBHEHUE
npsmoit. Ilapamerpuueckre ypaBHEHHsI MPAMOW. YpaBHEHUE MPSIMOM, MPOXOASIIEH uepe3 IBe
JJaHHBIC TOYKW. YpaBHCHHME IMPsAMOM, MPOXOAA-LICH dYepe3 [JaHHYI0 TOYKYy B 3aJaHHOM
HaIlpaBJICHUMU. YCIIOBHS IMApajUIEIbHOCTH U NEPIEHANUKY-TAPHOCTH ABYX IPSAMBIX. YTOJI MEXKIY
JIByMs MPSMBIMU. YCIIOBUSI NapajIeNbHOCTU W MEPIEHIUKYISIPHOCTH JIByX HPSIMBIX, 33JaHHBIX
0o0IMMH ypaBHEHHSIME. PaccTostHIE OT TaHHOW TOYKH JI0 MPSMOU Ha TUIOCKOCTH.

@opMBl U METOJABI TPOBEACHMS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: cTaHAapTHas1, «MeTo1 KOONepaTUBHOTO O0YUYEHHUS.

Buasl camocTOATENPHON MOATOTOBKH CTYAEHTOB IIO TEME: MOJArOTOBKA K TEOPETUYECKOMY
OTIpOCY, MOATOTOBKA K MPAKTHYECKUM 3aHSTHUSAM, TOJrOTOBKA K KOHTPOJIbHOM paboTe, MOAr0TOBKA
K Tecty 3, m3yuenue wmartepuana B CDO (Moodle), moaroroBka k HMroroBomy TecTy o
JVCLUTIIINHE.

Tema 5 Kpussie 6mopoco nopsoxa.

Conepxxanne Tembl: KpuBble BTOporo mnopsiaka. KanHoHndeckoe ypaBHEHHE OKPYKHOCTH.
Omnunc, ero KaHOHHWYECKOe ypaBHEHHE M cBoiicTBa. MccnenmoBanue (hopMbl 3JuIMIICA MO €ro
ypaBHEeHHI0. OKpPY>KHOCTh KaK YacTHBIN ciydail amunca. [lapameTpuyeckue ypaBHEHUS 3IUIUIICA.
['mnep6ona, ee kaHOHHWYECKOE ypaBHeHHE M cBoiicTBa. ComnpsbkeHHas rurepbona. VMccnenoBanue
dopmbl runepOonsl. I[lapamerpuueckue ypaBHeHusi runepOoinel. I[Tapabona, ee kaHOHHMYECKOE
ypaBHeHUE W cBoicTBa. MccnenoBanue dopmbl mapaboisbl. OO0miee ypaBHEHHUE KPHBOW BTOPOTO
MOpsIZIKA U €T0 MPUBEJCHNE K KaHOHWYeCcKoMYy BUy. Knaccudukaius KpUBbIX BTOPOTO MOPSIIKA.

@opMBI M METOJBl TPOBEACHUS 3aHATUH 1O TeMme, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAas.

Buasl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeME: MOATOTOBKA K TEOPETUYECKOMY
OIpocCy, MOATOTOBKA K NMPAaKTUYECKOMY 3aHATHUIO, BeinonHeHue /13, nsyuenune marepuana 8 COO
(Moodle), moaroroska k iToroBomy TecTy 1o TUCHUILIAHE.

Tema 6 Ilnockocmov u npsamas 1uHUA 8 NPOCMPAHCMEe.

CoaepxaHue TeMbl: OJEMEHTbl AaHAJIUTHUYECKON T'€OMETpUHM B MPOCTpAaHCTBE. Meroa
KOOpAHMHAT B IipocTpaHcTBe. [1oCKoCTh, HOpMaNIbHBINA BEKTOP IIIOCKOCTU. HopMmanbHOE ypaBHEHUE
IJIOCKOCTH M €r0 TEOMETPUYECKUI CMBICT. YpPaBHEHUE TUIOCKOCTH, MPOXOISALIEH Yepe3 3aJaHHYIO



TOUYKYy, MNEPIEHAUKYISP-HO 3aJaHHOMY HampasieHuto. OOmiee ypaBHEHHME IUIOCKOCTH M €ro
YACTHBIE CIy4Yad. YPAaBHEHUE IUIOCKOCTH B OTPE3Kax M €ro reOMETPUYECKHU CMBICI. YPaBHEHHE
IUIOCKOCTH, TIPOXOJSAIIEH Yepe3 TPU 3aJaHHbIE TOUKH. YTOJI MEXAY AByMs IUIOCKOCTSIMH, B3aUMHOE
PacCIIOJIOKEHUE IByX IIJIOCKOCTEH. PacCTOsIHME OT TOYKM 10 INIOCKOCTH. B3auMHOE pacronokeHue
TpeX IJIOCKOCTEH B MPOCTPAHCTBE, CBA3b C PEIIEHHEM CHUCTEMbI TPEX JIMHEHHBIX aareOpandyecKux
ypaBHEHHI C Tpems He-u3BecTHbIMU. [locTpoeHue mmiockocTH.O0LMe ypaBHEHHUS MPSIMOIL.
Kanonnueckue ypaBHeHus npsmoil. Ilapamerpudeckue ypaBHEHMs NMPSMOM. YPAaBHEHUS NPSIMOM,
IIPOXOJSAIIEH Yepe3 IBE AAHHBIE TOUKU. YTOJ MEXKIY IBYMS NPSAMBIMH. Y CJIOBHS TAPAJIICIIBHOCTH U
NEePIEHINKYISIPHOCTH JIBYX MpPSMBIX B mpocTpaHcTBe. CkpemuBatoniecs npsMeie. Heooxoamumoe
U JOCTaTOYHOE yCIIOBHE NEpeceyeH s He MapajjieNbHbIX NpsAMbIX. [IpuBeaenne o0mux ypaBHeHUN
IpsIMOM K KaHOHHMYeCKOMY BuAy. [Ipoexuus mpsMON Ha IUIOCKOCTb. YTOJI MEXIY IpsSMON H
IUIOCKOCTBIO.  YCIIOBHsI IApAUICIBHOCTH M NEPHEHIUKYIAPHOCTH MPSAMOM U IUIOCKOCTH.
[lepecedyenune npsIMON U INIOCKOCTH B ITpocTpaHcTBe. [IpuHaiexHOCTh TPSMON TIOCKOCTH.

@opMbl M METOJBl NPOBEAEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTHH: CTaHJapTHas, «MeTo1 KoorepaTUBHOIO 00y4YEHHUS».

Buael caMoCTOSITENIBHOM MOATOTOBKU CTYACHTOB II0 TEME: MOATOTOBKA K TEOPETUYECKOMY
OIIPOCY, MOATOTOBKA K MPAKTUYECKUM 3aHATHIM, TOATOTOBKA K KOHTPOJIILHOM paboTe, MOAroTOBKA
K Tecty 3, u3yuenue wmarepuana B COO (Moodle), nmoaroroBka k HMroroBomy Tecty 1o
JUCLIUIINHE.

Tema 7 Ilosepxrocmu.

Conepxanue TeMbl: lloBepXHOCTHM BTOpPOro mOpsiAKa M HMX KAHOHUYECKHE YPABHEHMS.
[ToBepxHoctu Bpamenus. LumnHapudeckue moBepxHocTH. KoHMYECKHe MOBEPXHOCTH. MHHMBbIE
noBepxHocTU. Dmuncousl. [unep6onouasl. [Tapadononasl. Meroa cedeHuit s McCleAOBaHUS U
MOCTPOCHMS MTOBEPXHOCTEN BTOpOro nopsaka. O01ee ypaBHEHHE TTOBEPXHOCTH BTOPOTO MOPSIIKA U
€ro NpUBEJCHNE K KAHOHUYECKOMY BUITY.

@opMBl U METOABI TPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHAapTHAas1, «MeTo KOONEPaTUBHOTO OOYUCHHUSD.

Bunbl caMoCTOSATENBHOM NMOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OIpocCy, MOATOTOBKA K NMPAaKTUYECKOMY 3aHATHUIO, BelnonHeHue /13, nsyuenne marepuana B CO0
(Moodle), moaroroBka k IToroBoMy TECTy 1O TUCIHUILTHHE.

Tema 8 Komnnexcuole yucna.

Conepxkaarie Tembl: OcHOBHbIe TOHATHSA. Omnepanuy HaJ KOMIUIEKCHBIMH YHCIIAMU:
cloXeHHe (BbIUMTAHUE), yMHOXeHHe, AeneHue. CBoiicTBa omepauuil. Moaylb KOMITJIEKCHOTO
yucia U ero cBoicTBa. CONpsDKEHHOE KOMIUIEKCHOE YMCIO W ero cBoicTtBa. KommiiekcHas
IUIOCKOCTh, T€OMETpUYECKoe H300pakeHHe KOMILUIEKCHOTO YHCia Ha KOMIUIEKCHOM IUIOCKOCTH.
@dopmbl 3allUCU KOMIUIEKCHOTO YHWCia: ainredpandeckas, TPUTOHOMETpPUYECKas, MOKa3aTelbHas
(mpexncrapnenue Dinepa). JIeicTBUS Hal KOMITICKCHBIME YUCJIAMU B TPUTOHOMETPHUYECKON (hopMme.
@opmynel MyaBpa (BO3BeIeHHE KOMIUIEKCHOTO YHCJIAa B CTENEHb, H3BJICUEHHE KOpPHS U3
KOMIUIEKCHOTO YHCJIa).

®opMBl W METOABI TPOBEICHUS 3aHATHUA TO TEeMe, NPUMEHsIEMbIe O0O0pa30BaTEIbHBIC
TEXHOJIOTMH: CTaHAApTHAs.

Buasl camocTosTensHON MOATOTOBKU CTYACHTOB IO TEME: MOJArOTOBKA K TEOPETUUYECKOMY
OIpocCy, MOArOTOBKA K MPAKTUYECKOMY 3aHATHUIO, BeiosHeHue W13, nzyyenue marepuana B COO
(Moodle), moaroroBka k IToroBomy TeCTy MO JUCIUILINHE.

5 MeToanueckue yKka3aHus Ajs 00y4yalomuxcs M0 M3YYEeHHI0 M peau3alii JUCHUTLIUHBI
(MmonxyJin)

5.1 Meroauueckne peKOMeHIAUMH OOyYAIIMMCH M0 HU3YYEHUI0 [IMCUUIUIMHBI W 10



o0ecrnev4eHnIo CaMOCTOSITe/IbHOI padoThI

[Ipu peanmzanuu AUCIUIUIMHBI (MOJYJs1) TPUMEHSETCS SJICKTPOHHBIA YUEOHBIM KypC,
pa3MenIEHHbBIN B ccTeMe AIeKTpoHHOTro oOydenus Moodle.

Jlist obecrieueHust CUCTEMATHYECKOW U PEryIsipHON pabOThI M0 W3YYCHHUIO JUCIUTLIINHBI U
YCHEIIHOTO MPOXOKICHHUS TEKYIIUX U MPOMEXKYTOUYHBIX KOHTPOJIbHBIX MCIBITAHUM CTYIEHTY
PEKOMEHIYETCsI MPUACPKUBATHCS CIEAYIONIETO MOPSIKa 0O0yUeHUSI:

- CaMOCTOSITEJIBHO OTNPENEIUTh 00bEM BPEMEHH, HEOOXOIUMOTO Il TPOPAOOTKH KaKIou
TEMBI;

- perymsipHO U3y4aTh KAXKIYK TEeMy AWCIHUIUIUHBI, HUCIHONB3YS pa3iudHbie (HOPMBI
UHAUBUAYaIbHON paboOThI;

- COTTIACOBBIBATH C MPEMNO/IaBaTeIeM BHU/IbI PAOOTHI MO U3YUYEHHUIO TUCHIUTUIHHBI.

[Tpr BBITIONIHEHUW WHAWBHIYAIbHBIX JIOMAIIHUX 33JaHUN HEOOXOIMMO HCIIOJIB30BATh
TEOPETUUECKHUI MaTepual, IelaTh CChIJIKA Ha COOTBETCTBYIOLIUE TEOPEMBI, CBOIMCTBA, (HOPMYIIBI U
np. Pemmenne NJI3 BeImonHsAETCS MOAPOOHO U COACPKUT HEOOXOAUMBIE MOSICHUTEIBHBIE CCHUIKH.

CaMOCTOSTeTPHOCTh B y4eOHOH paboTe CrmocoOCTByeT Pa3BUTHIO 3aWHTEPECOBAHHOCTH
CTY/IEHTa B U3y4aeMOM MaTepuaje, BhIpabaThIBaeT y HEro0 yMEHHE U MOTPEOHOCTh CAMOCTOSITEILHO
MOJTy4aTh 3HAHUS, YTO BEChMa BaXKHO VIS CIICIIMAIICTA C BBICIIUM 00pa30BaHUEM.

[lenbto camMoCTOSITENEHOM pabOThl CTYIAEHTOB SIBISIETCS OBJIAZieHHE (PYHIaMEHTAIbHBIMU
3HAaHUSAMHU, MPO(ecCHOHANTBHBIMI YMEHUSMU U HaBBIKAMU JIEATEIHHOCTH MO MPOQUII0, OMBITOM
TBOPYECKOM, UCCIEN0BATEIBCKON AEATEIbHOCTH.

CamocTodaTenbHass paboTa CTyIEHTa BKJIIOYAET CIEAYIOIIME BUIbI, BBINOIHSIEMbIE B
cooTBeTCTBUU ¢ DenepalibHBIM TOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM BBICIIETO
o0Opa3oBaHUs ¥ pabOINM YICOHBIM IIAHOM:

- ayIuTOopHas caMmocCTosiTeNlbHas paboTa CTyIOeHTa IMOJA PYKOBOJICTBOM M KOHTPOJIEM
MpenoiaBaresis Ha JEKIINH;

- BHEAyIUTOpPHAsl CaMOCTOATENbHAs paboTa CTYIEHTa IOJ PYKOBOJCTBOM H KOHTPOJIEM
mpenofaBaTesis: H3yueHHE TEOPEeTHUYECKOr0 MaTepuala, MOJArOTOBKAa K ayIUTOPHBIM 3aHSATHUIM
(JIleKkIus, TPaKTUYECKOE 3aHATHE, KOJUIOKBUYM, KOHTpOJbHAs paboTa, TECTUPOBAHUE, YCTHBIN
OTIPOC), AOMOJHUTENIbHbIE 3aHATHS, TEKYIIHE KOHCYJIbTAlUU 10 AUCLIUILIIHHE.

KoHTponb ycneBaeMOCTH OCYIIECTBISIETCSI B COOTBETCTBUM C PEUTHUHTOBOM CHUCTEMOM
OIICHKM 3HaHU# cTyneHToB. OneHka 1mo AuCHUIUIHHE orpeaensercs mo 100-0anpHOM mmIKane Kak
cymma OaiioB, HaOpaHHBIX CTYIEHTOM B pe3ylbrare paboThl B ceMecTpe: 00s3aTelbHBIMU
OaymTamMu OIICHUBAETCS MOCEIICHUE JIGKIIMOHHBIX 3aHATHH, paboTa Ha MPAKTUIECKHUX (CEMHHAPCKUX )
3aHATUSX, TEOPETUYECKUM OMpPOC, TECThl, BBHINOJHEHHWE KOHTPOJBHBIX pabdot, W/I3,
MPEyCMOTPEHHBIX YUEOHBIM IIJIAHOM.

Pacnpenenenue 6amaoB 10BOAUTCS A0 CTYACHTOB B HaUaje CEMECTpA.

Y4eOHBIM MJIaHOM IPETyCMOTPEHBI KOHCYIBTALlMU, KOTOPbIE CTYAEHT MOXKET MOoCeaTh 1o
JKEJIaHUIO.

[Tpu peaym3anuu TUCTIMIUTAHBI (MOTYJIST) IPUMEHSICTCS DJIEKTPOHHBIN Y4eOHBIN KypC,
pa3MenIEHHBIN B cUCTEME IIEKTPOHHOT0 00yueHuss Moodle.

5.2 OcobeHHocTH OpraHu3anuu Oﬁy‘leﬂl/lfl it JIMI € OrpaHHY€HHBIMH BO3MOYKHOCTSAMM
3A0POBbS U HHBAJIUI0B

[Tpu HEOOXOIMMOCTH 0OYHAIOLIMMCS U3 YHCIIA JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS U
MHBaJINIOB (110 3asBJIEHUI0 00yYarolerocs) npeaocrapiseTcs yaeOHas nHpopMalus B J0CTYIHbBIX
dopmax ¢ yueToM UX UHIAUBUAYAIbHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH:

- IJISL JTUI] ¢ HApYUICHUSIMHU 3PEHUs: B NIeYaTHON (opMe yBEITHMUEHHBIM mpupToM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; VHAVBUyaJIbHbIE KOHCYJIBTalluH c IIPUBJICYCHUEM
TU(IIOCYpIOTIEPEBOUNKA; UHIMBUAYAJIbHBIC 33aHNs, KOHCYJIbTALUU U JP.

- IS ML C HApYIICHUSAMH CIyXa: B Ie4aTHOW Gopme; B (hopMe IMEKTPOHHOTO TOKYMEHTA,
MHAVBUIYaJIbHBIE KOHCYIBTALIMK C IPUBJICYCHUEM CypIONEPEBOAUNKA; UHINBUYaJIbHbIC 3a1aHNUS,



KOHCYJIbTallu! U JIp.
- ISl JTUI] ¢ HapyUIECHUsIMHU OTIOPHO-/ABUTaTEIBHOIO ammnapara: B nedatHoi gopme; B popme
3JIEKTPOHHOI'O JOKYMEHTA; UHAUBUyaJIbHBIC 3a1aHHs], KOHCYIbTALUU U JP.

6 ®oHI OLEHOYHBIX CPEACTB /JIfl NMPOBEAEHHS TEKYILIero KOHTPOJSA U NMPOMEKYTOYHOM
aTTecTAMU O0YYAKOIIMXCS 10 JUCHUIJINHE (MOILYJII0)

B coorBerctBun ¢ TpeboBanusmMu PI'OC BO pns arrecranuu  oOydaromuxcs Ha
COOTBETCTBUE UX TMEPCOHAIBHBIX JOCTHKEHUM IJIaHUPYEMbIM pe3yibraraM oOOy4eHHs 110
JUCLHUIUIMHE (MOZYII0) co3/laHbl (DOHIBI OLEHOYHBIX CPEJICTB. THIOBBIE KOHTPOJBHBIC 3aJaHUS,
METOANYECKUE MATEPUAIIbI, OIIPEACIAIOIINE IPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHUN U HaBBIKOB,
a TaKKe KPUTEpUU M II0Ka3aTeau, HEeoOXOAMMbIE NJsi OLEHKM 3HAHWW, YMEHUH, HaBBIKOB U
XapaKkTepU3yoIlue 3Tarbl GOPMUPOBAHUS KOMIETEHLUI B IMpoliecce OCBOEHUS 00pa30BaTeNbHON
IIpOrpaMMBl, IipescTaBieHsl B [Ipunoxkenun 1.

7 YueOHO-MeToAuYecKoe U MH(POpPMAIMOHHOE o0ecnevyeHne JUCHMILIMHBI (MOTYJISA)

7.1  Ocnoenaa numepamypa

1. bBopraxosckuii, A. C. JIunelinas anrebpa B mpumepax u 3ajgadax : yuebHoe mocobue /
A. C. boprakosckuii, A. B. [lanteneeB. — 3-e uza., crep. — Mocksa : UHOPA-M, 2023. — 592
¢. — (Bwicmiee o6pa3oBanue: bakanaBpuar). - ISBN 978-5-16-010586-4. - TekcT : 2J1eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1907364 (nara obpamenus: 18.11.2024)

2.  Uenea, A. M. OCHOBBI aireOpbl U aHATMTUYCCKONH reoMeTpuu : y4eOHuk / A. M.
WeneBa. — 2-e uzn. — HoBocubupck : HI'TY, 2021. — 286 ¢. — ISBN 978-5-7782-4430-6. —
Texct : onekrtponHsld //  Jlamp : 2nekTpoHHO-OmOmMoTeunass cucrema. —  URL:
https://e.lanbook.com/book/216242 (mata oOpamenus: 30.09.2024). — Pexum ngoctyma: st

aBTOPU3. TIOJIB30BATENICH.

3. Moranos A. IT. IHNHEMHAST AJITEEPA 1 AHAJIMTUYECKAS TEOMETPUSI.
Y4eOHUK W TPaKTUKYM IS By30B [DnekTpoHHBI pecypc] , 2020 - 309 - Pexum nocryma:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2 /lononnumensnan tumepamypa

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

2. BypmuctpoBa, E. b. Jluneiinas anreOpa : y4eOHHK M TNPAKTHKYM IJisi By30B /
E. b. bypmuctposa, C. I. JlobanoB. — MockBa : M3gatensctBo FOpaiit, 2023. — 421 ¢. —
(Beicmiee  obpazoBanme). — ISBN  978-5-534-15839-7. — Tekct : DSIEKTpOHHBIA //
Oo6pazoBatenpHas Tuiatrgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/509853 (mara
obpamenus: 01.03.2023).

7.3 Pecypcot ungpopmayuonno-menekommynukayuonnou cemu ""Humepnem'’,
6KNI0YAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYHDbBIE
cucmemul (npu HeoOXO0UMOCMU):

Maremarnueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)
O6pasosarenbHas miatdopma "FOPANT" - Pexxum gocryma: https://urait.ru/
Cuctema snextponHoro ooydenus BI'YDC (http://edu.vvsu.ru)
CIIC Koncynprantllimtoc http://www.consultant.ru/

5. OnektponHass Oubnmuoreunas cucrema ZNANIUM.COM - Pexum pgocryma:
https://znanium.com/

6. DOnextpoHHO-OMOMMoTeyHas cuctema "ZNANIUM.COM"

AW N~



7. DnexkrpoHHO-OuOMMoTeunas cucrema "JIAHbB"

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

9.  Open Academic Journals Index (OAJI). [Ipodeccuonanbuas 6a3a maHHBIX - Pexxum
noctyma: http://oaji.net/

10. [Ipesunentckas Oubmuorexka um. b.H.EnpimHa (06a3za JaHHBIX pa3TUYHBIX
npodeccHoHANBHBIX o0macteit) - Pexxum moctyna: https://www.prlib.ru/

8 MarepuasbHO-TeXHHYECKOE o0ecreyeHrue AUCHMIUIMHBI (MOAYJsi) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHMii, HCIIO/Ib3yeMbIX MPH OCYIIECTBJICHUM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJII0), BKJIOYAs NepevyeHb MPOrPaMMHOro odecneyeHust

OcHOBHOE 000PYI0BAHUE:

- Mynsr. meguitaeiii komiuiekT Ne 2: Ilpoektrop Panasonic PT-LX26HE, motomodnoe
kperienne Tuarex Corsa, knemMMHbIH Moxynb Kramer WX -1IN, konnektop VGA, skpan Lumien
Ecopicture

- Mynbsrumenuiinas TpuOyna E-Station S

- [Ipoextop Ne 1Epson EB-480

[IporpaMMHoe obecrieyeHue:
- Microsoft Office Professional Plus 2013 Russian
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1 Ilepeyens ¢popMHupyeMbIX KOMIIETEHIIHI

Hazpanue OIIOII BO, Koz u hopmymmposia Kon u hopmynupoBka HHAMKATOPA JOCTHXKEHHS
COKpAILlEHHOE KOMIIETEHIUU KOMIIETEeHIIUU
01.03.04 OIIK-1 : CnocoOeH mpUMEHSTh OIIK-1.1B : ObnamaeT MaTEeMaTHYCCKOM
«IIpuxnagnas 3HaHHEe (yHIAMEHTaJIbHOU KyJIbTypOH ¥ CHCTEMHBIM MBIIIIICHUEM,
MaTeMaTHuKa MaTEMaTUKH U €CTECTBEHHO- MO3BOJISIOIIUMH TIPH PELIEHHUH 3a/1a4 B 0071aCTH
(B-IIM) HaYYHBIX JUCLWIUIAH IIPH PEIICHUN | €CTECTBEHHBIX HAayK HCIIOIb30BaTh
3a7a4 B 00JIaCTH €CTECTBEHHBIX MaTeMaTHYeCKHE METOIbI 1 HHCTPYMEHTHI JUIS
HayK ¥ HH)KCHEPHOHU TPaKTHKe IIPOBEJCHNUS KDUTHYECKOTO aHAIN3a CUTyallui 1
MOJIEJIMPOBAHMsI IPOLIECCOB U SIBICHUL,

Komnerennus cunraercs copMUPOBAHHOM Ha TaHHOM 3TaIe B CIy4ae, eCiu
HOJIyYEeHHbIE Pe3yIbTaThl 00yUEHHS MO JUCLUIUINHE OLCHEHBI [T0JOKUTEIBHO (Uana3ox

KPUTEPHEB OLICHUBAHUS PE3yJIbTATOB O0YUECHUS «YyIOBICTBOPUTEIBHOY, «XOPOLIO,
«OTIMYHOY). B ciryyae oTCyTCTBHUS MOMOKUTEIBHON OIICHKM KOMIETEHINS HA JaHHOM JTare
cuuTaercs HechOpMUPOBAHHOM.

2 Iloka3aTresid OlleHUBAHUSA IUIAHUPYEMBIX Pe3yJbTaTOB 00y4YeHUs

Komnerenuus OIIK-1 «Criocoben npuMeHsATh 3HaHHe (PyHIaMEHTAIbHON MaTeMaTUKU
Y €CTECTBEHHO-HAYUYHbIX JUCLUIUIMH IPU PEIICHUH 3a/1a4 B 00JIaCTH €CTECTBEHHBIX HAayK U

UHXEHEPHOU IIPAKTUKE

Ta6ymma 2.1 — Kputepuu OlleHKH WHIAMKATOPOB JIOCTHKEHHUSI KOMITETCHIIUH

Koz 1 opMy/poBKa Pe3ynbraTel 00y4eHUs IO TUCITUIIIIIHE
Kpurepuu onieHuBaHus
MHMKATOpa JOCTHKEHUS Kox Tum
PesvieTar pe3yabTaToOB 00y4EHUS
KOMIICTCHIINN peS- Ta pe3_ Ta Y
OIIK-1.1B : O6nagaer OCHOBHBIX TOJIOKEHUH
MaTEMaTU4ECKOU KyJIbTypon BEKTOPHOU ¥ TMHEHHOU - IPaBUJILHOCTD OTBETA 110
¥ CHCTEMHBIM MBILITCHUEM, | o Jigl Snanme anreOpbl, aHATUTHIECKON COJICPKAHUIO 3aJaHUS;
MIO3BOJISIOIIMMU NIPU T€OMETPHUH Ha TUIOCKOCTH U | - OJIHOTA U TiTyOuHa
peleHny 3a1a4 B 00J1acTh B IIPOCTPAHCTBE, TEOPUH OTBETA,;
€CTECTBCHHBIX HAYK KOMIUIEKCHBIX YHCET
HCIIOIb30BaTh pemaTh TUIOBEIC 3aJa9H 110
. S YMEHHE penIaTh
MaTEMaTUYECKUE METOIBI U BEKTOPHOU U JINHEWHON
. CTaHJApPTHBIE 3a]1a4U Kypca,
WHCTPYMEHTBI 171 Ymenu | anredpe, aHaIUTHYECKOH
P2 OCHOBHBIE TUIIbI KOTOPBIX
NpOBECHUA KPUTUICCKOTI'O § re€OMETPHUH Ha MIIOCKOCTH U A36HDAKOTCS HA
aHaIu3a CUTyauuil u B IIPOCTPAHCTBE, TEOPUH P P
MIPAKTUYECKUX 3aHATUSIX
MOJIETPOBAHUS ITPOIIECCOB KOMIIIEKCHBIX YHCET
U SBJICHUAN; pelIeHus TUIIOBBIX 3a1a4 C
MPUMEHEHHEM
MaTEMaTHYECKOro amnmnapara
TEOPUH MAaTPUL] U CUCTEM BJIaJiceT HaBBIKAaMH BBIOOpa
JIMHENHBIX YpaBHEHUI OpMyJI, METOJOB U
P13 Hagbik ©Yp ’ bopmyar, I
BEKTOPHOH anredpsl, MPaBUIBHOTO MOJIX0/Aa K
AQHAJTUTUYECKON TeOMETPUH, | peIIeHuIo 3a1a4n
AHAJIMTHYECKUMH METOAAMHU
UCCIIEI0OBaHUS
TEeOMETPUYECKIX OOBEKTOB

Tabnuua 3amoHsAeTCs B COOTBETCTBHUH C pasaesioMm 1 PabGodeii mporpaMMbl JUCIHATUTHHBL

(Momyms).




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

NunuBuayansHoe
AHBILY Tect
JIOMaIIHee 3a1aHue
1.2. Cuctema TUHENHBIX
WNunuBuayansHOE
anreOpamdecKux Tect
. JTOMAaIIHee 3a1aHue
ypaBHCHHHA
1.3. DnemeHTHI Kontponsnas Teer
BEKTOPHOH anreopsl pabota
1.4. IIpsimas Ha KontponsHas Teer
TUIOCKOCTH pabota
1.5. Kpussie BTOpOro WHpuBuayansHoe Teer
nopsiiKa JIOMaIIHee 3a1aHue
1.6. ITnockocTs u mpsiMast
JIMHAS B TIPOCTPAHCTBE KonTponsnas Tecr
pabota
1.7. IloBepxHOCTH
WNunuBuayansHOE
1.8. KommnekcHble ynca AHBHLY Tect
JIoMalllHee 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

O 00 1 O\ D K~ Wi

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



N3 Ne6
1. BEIMOTHUTH IEHCTBUS Ha/l KOMIUIEKCHBIMU YHCIIaMU B alrebpandeckoit hopme

a) z =50 +2: X0 +3i)
6z :(3 - 2i)5+1)
) 2iG-1)
2. Haitrtir C 1+ /3.
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

CCBIIIKH.
IlIkana oyenxu
Onenka | bamaer | Onucanue

5

¢;; matputbl C =4 ‘B paBeH....

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 IlpuMepsbl TeCTOBBIX 3aaHU

HTOroBLIi TECT MO JUCIHUILJINHE
1 3 4

1. Onpenenurens |- 2 1 2| paBeH
-3 2 -1

1)33

2)32

3)-33

4)-32.

2. Panr matpuiibst | —

1)2

2)3

3)4

4)s.

= = = L ]
3. Ecm - :[ " = v I, = =
. — = — T !

= | paBeH

‘H”
\

2 1 -1-2

4. Jlns Matpwil A:[4_3 5_10], — = - = | HUMEIOT

CMBICJI BBIPpAXKCHUA

1) 4+2B7

2)(A4+B)T
3)34- BT
4 4T 2B
5)BT +347



k -8

5. Marpuna A4 :[_ 5 5 | ABIACTCA HEBBIPOXKJICHHOH (HEOCOOCHHOW) IPH k HE PaBHOM
1)-4
2)2
3)4
4)8
6 9x +3y =9, X+

. Ans cuctemsl 4x+6y =10 cymMMa paBHa ......

7. KBagpar Moyiist BEKTOpa @ =- 57 +3k paBeH ....

_ — JT
8. U3BecTHO, uTO [@| =3, 7] =2. Vron Mex 1y STHMH BEKTOPAMHU PAaBEH ¢ =7

CxarnsipHOe IPON3BE/ICHNE ab PABHO ....

paBHBI

9. CymMma MpOeKIuii BEKTOpa 27 >i - 37 Xj +3i <k +2j >i + j >k +3k >k paBHA ....
10. Jlyist KoywtrHEapHBIX BeKTOpoB @ =(2,- 3,1), ¢ =(4,X,¥) X ¥ y COOTBETCTBEHHO

1)2u-6
2)-612
3)2u6
4612

10. BexTopsl @ =-5i +3k , b =2 +5j+xk | T =-i- j+k SBISIFOTCS KOMIUIAHAPHBIMH

IIPU X PABHOM

IPSAMOi

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

11. YpaBHenue npsiMoii, mpoxosmiei yepes Touky (- 2,3), mepneHanKyIsipHO
x-2 y-3
5 -1
1)- 5x- y+13=0

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

, IMEET BHJT

12. YpaBHeHHE IIIOCKOCTH, MPOXosieii uepes Touky B(- 1,4.- 5) mapamiensHo

miockoctu YOZ , uMeeT BUJ,

1)5y+4z =0

2)x =-1

3)y =4

4)z =-5

x-1_y+2 z+5
4 -3

x _y-2 z+3
HA— =——= SIBIIAFOTCS
-5 -4 3

13. JIBe npsimbie

1 )mapanienbHbIMU
2)nepeceKaromuMucs
3)coBnagarommMmMu

4)CKpEIIMBAIOIIIIMHUCS
2 2

14. Cymma KoopauHAT mpaBoro Gokyca 3JUIhIca IX? +2 =1 paBHa ...

36



4

15. Ecmu z, =-5+i, z, =1+6i , TO pa3HOCTh IEHCTBUTEIPHON 1 MHUMOH YacTei uncia

i paBHa
30
1)- 37
27
2)- 37
28
3)- 37
-2

Kpamxue memoouueckue ykaszanus
I[ITM conepxaT TeCTOBBIC 3aJaHHS C BEIOOPOM OJIHOTO HJIM HECKOJBKHX TPABHUIBHBIX

OTBETOB, BBOJI YHCIIA.
ILlIxana oyenku

OreHka
5

4

Banmsr Onucanue
20 3agaHue BHINOJIHEHO MOIHOCTHIO M a0COIIOTHO NPABUIIBHO.
16-19 3agaHue BHIMTOIHEHO MONHOCTHIO U IPABHIIBHO, HO PEIICHNE COAEPKUT HEKOTOPBIE HETOYHOCTH H
HECYIIECTBEHHBIC ONINOKH.
915 3agaHKe BHITIOIHEHO HE MOJHOCTBIO, C CYIECTBEHHBIMU OIIMOKaMH, HO MOAXO0J K PELISHHIO, Haes
pelIeHs, MeTO IPaBHUIbHBI.
18 3agaHKe BHINOJIHEHO YaCTHYHO, UMEET OIIMOKH, OCYIIECTBIICHA ITOIBITKA PEILICHHUS Ha OCHOBE

[IPaBUJIBHBIX METONOB U I/l)lel\/'l peHICHMA.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUI

Tect 1

1. Onpenenurens |* = S
1)32

2)23

3)-24

4)-31

2. Panr martpuubl |
1

2)2

3)3

4)4

WY

paBeH

WoewW
\

- = — paBeH

3. Iyt aeMenTa 4, MaTpHIIbI anredpandeckoe

e
|
AN

JAOIIOJIHCHUEC PAaBHO

D11
2)-11
3)4
4)-4
-6 -5
4. lnst MmaTpuipl A = 3 -3 obparHast Matpuria 4"
{ 4213 s
)CYLIECTBYET U UMEET BUJ] =3l-3 -6

1 (-3 -5
A =—
2)cy1IecTBYET U UMEET BUJL 33 ( 3 - 6]



3)*cymecTByer u umeet Bug A ' ——[

4)He CyLIeCTBYET

S.ECJ'II/IA:[z 'o1-z

a- 3 5_10], — = , TO DJIEMEHT C,

b

Matpuiel C =4 ‘B paBeH ....

6. Ecmu A4, B, =C,s, TOrma M u " paBHEI

1)ym =3,n =5
2ym =5,n =2
3)m =2,n =5
4ym =3,n =2
1 0O 1 5
7. Anst matpun, A =@ o 3) B =[ 5] , C=|7 3 6| cymecTByeT MpOU3BEIACHNE
4 2 1
1)BC
2)AC
3)CA4
4) AB
8. HeBbIpok1eHHON MaTpHLIEeH SIBISIETCS MaTpHIIa:
3 2 1 1 1 1 0 0 0 3 1
A:32];B:3 3 3/; C=|2 3 0|; D=|0 5 4
4 0 1 3 1 4 0 0 1
1D
2)A
3)C
4B

2x-T7y+3z =0
9. Cucrema JIMHEHHBIX ypaBHeHU | 3Xx +5y +z =0  pmeer:
4x+2y- z =0
1)He umeer pemeHui
2)eIMHCTBEHHOE peIIeCHUE
3)MHOKECTBO peLICHUN
4)Tpu perieHus
3x, +6x, - 9x; =12

10. B cucteMe JIMHEHHBIX ypaBHEHUI KOJIMUECTBO 0a3UCHBIX
X, +2x, - 3x, =4

MNEPEMECHHBIX PaBHO ....

Kpamxkue memoouueckue yxazanus
I[ITM conepxaT TecTOBBbIE 3aJaHHUS C BHIOOPOM OJIHOTO WM HECKOJIBKHX MPAaBUIBHBIX

OTBETOB, BBO/J YHCJIA.

IlIkana oyenxu

Orenka
5

4

Bamnsr Onucanue
3 3aaHne BBITOJHEHO MMOTHOCTHIO M a0COIOTHO MPABMIIBHO.

3a,E[aHI/Ie BBITIOJITHEHO IMOJHOCTBIO U IPABUIIBHO, HO PEIICHUE COAEPKUT HEKOTOPHIC HETOYHOCTU U

2
HECYIIECTBCHHBIC OIIIHOKH.

3aaHue BHITOJIHCHO HE TOJIHOCTBIO, C CYIICCTBEHHBIMHU OH_II/I6KaMI/I, HO oAXoJ K pE€HICHUIO, UICA
peICHUA, METOA ITPABUJIbHBI.



2 0 3agaHre He BBIITOJIHEHO, HMEET OIIHOKH.

5.6 Ilpumepnbl TECTOBBIX 3aJaHUI

Tecr 2
1. Bektop @ =(0.2,-5) o6pa3syer ¢ 0cbl0 abCIHCC yroi
1)a =0

T
O<a<—
2)0<a 5
T
3)(1—5

4)£<a<zr
2

2. JInist BEKTOpOB @ =2i - 2/ - 3k u ¢ =-2i - k nuHelHas KoMOuHanwst - 5a - 4¢ paBHa

1)- 2 +107 - 19k

2)- 27 - 107 - 19k

3)27 - 107 - 19k

4)— 2 +10;7 +194k

3. Jlns BexktopoB @ =(2,-4,1) b =(1,- 1,1), ¢ =(-2.- 3,1) ppIpaxenue (a - b)c
paBHO ...
4. VI3BeCTHO, YTO CKAISIPHOE MPOM3BEACHUE ab =10, |a| =4, yron Mexmay STHMH

JT _
BEKTOpaMI PaBeH ¢ == Jlnina Bektopa |7| paBHa ...

5. Belpaxkenue i° - 2i -j-j> +4j -k - 3k +2k -i paBHo....

6. Ecmn A(- 2.5.-2), B(4,-3,2), C(-4.5,2), 1o miomanp Tpeyroiabauka ABC
paBHa

1)25

2)26

3)24

4)20

7. JIyist KOJUTMHEAPHBIX BEKTOPOB & =(-2.,1,x), ¢ =(-6,1.3) X U ) COOTBETCTBEHHO

PaBHBI

1)-1u3

2)-1u-3

3)1u-3

4)1u3

8. st IepIIeH IUKYIISIPHBIX BEKTOPOB » =i - 4j+xk | & =-2i - k X PaBHO ....

9. Bektopbl @ =27 +4/- 3k | b =xk, T =3i - 4/ - 5k SBISIOTCA KOMIUIAHAPHBIMHE TIPH X
paBHOM

1)-2

2)0

3)2

4)4

10. CyMMa mpoeKIHii BEKTOpa 37 i +27 Xj + jXj=- 37 >i +2j >k - k ><j paBHa ....

Kpamxue memoouuecxue ykaszanus

[ITM coxmepxaT TECTOBBIC 3aJlaHUsI C BHIOOPOM OJHOTO WJIM HECKOJIBKHUX TMPaBUIBHBIX
OTBETOB, BBOJI YHCIIA.
LlIxana ouenku



OueHka
5

4

Bamner || Omucanne

3 3alaHKe BBIIOJIHCHO MTOJHOCTHIO U a0COJIIOTHO NPABUIIBHO.

) 3aaHue BBIOJIHEHO MTOTHOCTHIO M IIPABUIIFHO, HO PELICHHE COJCPKUT HEKOTOPhIE HETOUYHOCTH 1
HECYyIIeCTBEHHBIE OIHOKH.

| 3ajaHue BBINOIHEHO HE TIOJHOCTBIO, C CYIICCTBEHHBIMU OLIMOKaMH, HO ITOJXO/I K PELICHUIO, U
PpCLICHUSI, METOJ IPABHIIBHBL

0 3aganne He BBITOTHEHO, HMEET OIIHOKH.

5.7 IlpuMephI TeCTOBBIX 3aaHU

Tecr 3
1. YpaBHeH#ue npsAMoii, poxosiieii uepes Touky (- 2,5) mapaiieapHO BEKTOPY

b =(1,- 1), UMeeT BUJ

1)x- y+7=0
2)x+y+7 =0

3)x+y-3=0

4)x-y-3=0

2. Ecim touka C(x,,5) npuHauiexuT npsmoii - 4x +y - 1 =0, 1o KoopauHaTa X, paBHa..
3. KBazpar paccrostaust ot Touku B(4.5) o npsimoii 5x +2y - 1 =0 pageH ....

4. Ilnomans TpeyrosbHUKA, 00pa30oBaHHOTO MpsiMol 4x- ¥ +8 =0 u KoOpAUHATHBIMHU

0CsAMH, paBHA ...

x =-7r+3, x-1_y+5
5. IIpsimble {y —3¢-1 A5 T o ABIOTCA
1 )mapannensHpIMU

2)nepeceKaroIuMHCs 1 NepIEeHANKYIIPHBIMU
3)nepecekarolMMUCA U HENEPIEHAUKYIIPHBIMU
4)coBMaAOIINMHU

6. Eciu npsiMast 3aaeTcst O0IUMH ypaBHEHUSIMU

HAIPABIIAIOIIUN BEKTOP UMEET KOOPAUHATHI

1)(0,10,- 5)
2)(0,-10,- 5)
3)(10,0,- 5)

4)(0,- 5,- 10)

7. Jlnst snnunca

(x-2)°  (v+3)
9 + =1 ocsamu CUMMCTPHU SABJIAIOTCA IIPSAMBIC

l)x=2

2)x =-2

3)y=3

4)y =-3

8. PaccrosiHue MeXy MapasuieIbHBIMH TUNIOCKOCTAME - 2x +4y +4z+9 =0 y

-2x+4y+4z-3=0 PaBHO ...

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

MmapaJyiCJIbHBIMHA ABJIAIOTCA:

1) Q3 u Q2

2) HeT NmapajuIeIbHBIX TJIOCKOCTEH

3) Q2u Q1

4)QluQ3

10. YpaBHenue x° - 4x+y’ =0 omnpezenseT OKPyKHOCTb pajuyca ...

Kpamkue memoouueckue ykasanus
[ITM copepxatr TecTOBbIE 3aJaHHsI C BHIOOPOM OJHOTO WM HECKOJBKUX MPABUIBHBIX

OTBCTOB, BBOJ 4YHCJIA.



IlIkana oyenxu

Ouenka || bamier Onucanue
5 3 3amaHue BBIIOJHEHO IMOTHOCTHIO U a0COOTHO MPABUIIBHO.
4 5 3aaHue BBIIOJIHEHO MOJHOCTHIO U IPABUIIBHO, HO PEIICHUE COJIEPKUT HEKOTOPhIE HETOYHOCTH U
HECYIIECTBEHHBIE OIIHOKH.
3 | 3ajaHune BBIMOIHEHO HE MOJHOCTBIO, ¢ CYIIIECTBCHHBIME OIMIHOKAMHU, HO IMOIXO0/ K PEIICHHIO, HEs
pelIeHus, METO]T TIPABUIIbHBI.
2 0 3a/1aHne He BBIMOJIHEHO, HUMEET OLIHOKH.

5.8 Ilpumepnbl TECTOBBIX 3aJaHUI

Tect 4

1. Ecnmu z, =-6+5i, z, =-4+i, To cymMMa JIeHCTBUTEIILHOM M MHHUMOW YacTed 4Yucia
Z, Z, paBHa .....

2. Jliust KBaZpaTHOIO ypaBHEHUS z° +14z +58 =0 cyMMa J€HCTBUTEILHOM K MHUMOM
4acTel KOPHS, JIeKAIIEro B HUKHEN MOTYTUIOCKOCTH, PaBHA ...

3. ApryMeHT KOMILUIEKCHOTO YHCIA z =+/3 - i paBeH

T
l)g

4
2) 3

117

A
Ja
4)€

4. Moy/ib KOMIUIEKCHOTO YUCiIa =z =1- +/3/ PaBeH ...

Kpamkue memoouuecxue ykasanus
I[ITM conepxaT TeCcTOBble 3aJaHusl C BHIOOPOM OJHOTO NPABWJIHLHOTO OTBETA, BBOJ
qyuca.
IHlIkana oyenku
Onenka | bamibr Onucanue
5 3 3aﬂaHI/Ie BBIITOJIHEHO IIOJHOCTBIO U aOCOIIOTHO IIpaBUJILHO.

4 5 3agaHue BBITOIHEHO MOJHOCTHIO M MIPAaBUIIBHO, HO PELICHUE COAEPIKUT HEKOTOPBIE HETOYHOCTH U
HECYIIECTBEHHBIE OIINOKH.
3agaHue BHINOJIHEHO HE NMOJHOCTHIO, C CYHIECTBEHHBIMH OIIMOKAaMH, HO MOAXO K PEIIECHHIO, HIes

pemeHus, METOA NNPABUJIbHBIL.

2 0 3aiaHue HE BBIMOJIHEHO, HUMEET OIUOKH.
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