MHWHOBPHAYKHU POCCUN

BJIAJUBOCTOKCKUI I'OCYJIAPCTBEHHBIN YHUBEPCUTET

KA®EIPA MATEMATUKHU U MOJIEJIMPOBAHM A

PaGouas nporpamma AUCHUIUIMHBI (MOYJIS)
AJITEBPA U TEOMETPUA

Hampasnenue u HanpaBiIeHHOCTD (TPOQHIIH)
09.03.03 Ilpuknannas nuapopmaTrka. MoOMIIbHBIE TPUIIOKEHUS U HHTEIUIEKTYalbHBINA aHAIH3
JAHHBIX

['on Habopa na OIIOII
2021

dopma 00yueHHst
OYHast

Bnagusoctok 2024



Pabouass mporpamma aucuuIUIMHBL (MOAaydsl) «Anredpa M TIE€OMETpHs» COCTaBieHa B
cootBercTBUU ¢ TpeboBanusiMu OI'OC BO mno nanpasnenuto noaroroBku 09.03.03 Ilpuxmnannas
uHpopmatuka (yTB. mpukazoM MwuHoOpHayku Poccum ot 19.09.2017T. Ne922) u Ilopsaxom
OpPTraHM3allill ¥ OCYIIECTBIEHHS OO0pa3oBaTENbHON AEATENBHOCTH IO 00pa3oBaTEIbHBIM
pOorpaMMaM BBICIIIET0 00pa3oBaHMs — MporpamMmaM OakaliaBpHuara, MporpamMmamM CIeIHaInTeTa,

porpaMMaM MarucTpatypsl (yTB. mpuka3zoM MunoOpraayku Poccun ot 06.04.2021 1. N245).

CocraBurenb(un):
Tonoonas H.1O., ooyenm, Kagedpa mamemamuku u MoOe1upo8anusl,

Natalya.Golodnaya@vvsu.ru

VYT1BepxkaeHa Ha 3acemaHuu kKadeapbl MaTeMaTHKH U MojaenupoBanus ot 23.05.2024

npoTokoi Ne 9

COI'JIACOBAHO:
3aBenyromuii kKadeapoii (pazpaboTanka AOKYMEHT HOMINCAH
Ao CI) AP (p P ) SJEKTPOHHOMU MOAIIUCHIO
I'onoguas H.1O. Ceprugukar 1576511493
[Homep Tpan3akumu 0000000000CF8C79
Biianmenert T'omognas H.IO.




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 u Pesynbrarsl 00yueHus 0 JUCHUILIUHE
Hazsanue Ko n (dopMyIHpoBKa
OIIOII BO, (dopMyIHpOBKa MHIMKATOpa Kon
COKpANICHHOE KOMIIETEHIIUH AOCTIHEHMSA pe3yiib DopMyIHPOBKA PE3yIbTaTa
KOMIIETeHIIUU
TaTa
09.03.03 OIIK-1 : Cioco6en OIIK-1.1B : P/1 3HaHHE | OCHOBHBIX IOJIOXKEHUI
«IIpuxyagHas | IPUMEHATH Oobmamaer BEKTOPHOU U JTMHEHHON
nH(pOpMaTHKa» | eCTeCTBEHHOHAYYHbIC | MaTeMaTHIEeCKOH anreOpsl, AaHATTUTHYECKOH
(B-IT) U OOIIENHKEHEPHBIE | KyJIbTYpOH H TEOMETPHUHU Ha IJIOCKOCTU U
3HAHUSI, METO/IBI CHUCTEMHBIM B IIPOCTPAHCTBE, TEOPHU
MaTEeMaTHYECKOTO MBILICHHEM, KOMIIJIEKCHBIX YHCEJI
aHaJIM3a u MO3BOJISAIOLIMMHA B P12 YMeHue | peuiath TUIOBBIE 3a7ja4 IO
MOJEITNUPOBAHUS, npodecCHOHATBHOM BEKTOPHOW U JTUHEHHOM
TEOPETUYECKOI0 U JIeSTEbHOCTU anreOpe, aHATUTUUECKOH
HKCIIEPUMEHTAIILHOIO | MCIOJb30BATh FEOMETPHUHU Ha MJIOCKOCTHU U
UCCIIEIOBaHUS B MaTeMaTHYECKHUE B IIPOCTPAHCTBE, TEOPUU
npodeccroHanbHOI METO/Ibl U KOMITJICKCHBIX YHCET
JEATEIIbHOCTU HHCTPYMCHTBI U1 PJ13 HaBpik | pemienust THIIOBBIX 3a/1a4 C
poBEACHUS IPUMECHCHUEM
KpUTUYECKOro MaTeMaTHYECKOro amnmnapara
aHaIM3a CUTYaIHH, TEOPUU MATPHUIL U CUCTEM
MOJCITMPOBAHMS U JINHEWHBIX YPAaBHEHUI,
[IPOrHO3MPOBaHUA BEKTOPHOU anreOpel,
pa3BUTHA AHAIUTUYECKON T€OMETPHUH,
NponeccoB U AHAIMTHYECKUMHU METOJaMH
SABJICHHH UCCIIEI0BAHUS
TEOMETPHUICCKHX OOBEKTOB

2 MecTo nucumMiuiaibl (MoayJis) B crpykrype OITIOII

Jucuumrza «Anredpa 1 reOMeTpUs» OTHOCUTCS K 0053aTeNIbHON YacTu IUKJIA JUCIUTUIMH
«bnoka 1 Jucuunnunel (Moxynu)» yuye6Horo rutada 09.03.03 Ilpuxiagnas nadopmaTtuka U UMeeT
JOTUYECKYI0 U  COJEPKATeNbHO-METOJMUYECKYI0 B3aMMOCBs3b ¢ aucuuruimHamu  OITOIL.
Jucuumunna OGa3upyercs Ha KOMIETEHIHSIX, C(HOPMUPOBAHHBIX Ha TPEAbIAYIIEM 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
Haspaune E)DGO p‘:::—l Hacrs, PIE'I?/IqI)(O)C AyputopHas Breaynu- CPC ?:Tihf
OI1OII BO Y viI 30 (};p Y P TOpHAast
s (320, (B.E) | Beero Taui
0300)
nek. | mpak. | ma6. 1A KCP
09.03.03
IIpuxnaanas (0]0]0] B1.b 1 4 55 18 36 0 1 0 89 €]
nH}opMaTHKa

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

Kox pe- Koui-Bo yacoB, 0TBeJICHHOE Ha Dooma
Ne Ha3Banue Tembl 3yJbTaTa P
Jlex [pakr JIab CPC TEKYyILIET0 KOHTPOJIS
00y4YeHus
TEOPETUUECKHH OIIpoc,
P11, PJI2, KOHTpOJbHast padora Nel,
1 | Onpenenurenn ¥ MAaTPULIBI PII3 4 8 0 17 WHAUBUAYaAITBHOE
nomaiiHee 3amganue Nel,
TecT |
Cucrema TUHEHHBIX Teoperuieciuii onpoc,
2 | anreOpamyuecKux PAL P2, 3 6 0 13 HHIMBHITY 8L HBIC
N Pa3 JIOMAaIITHUE 3aaaHust Ne2-
ypaBHEHUH
3, tect 1
. TEOPETHUECKUH OIpOC,
3 DIMEHTI BEKTOPHOM P, PJL2, 3 7 0 15 KOHTpOJIbHAs pabota Ne2,
anreOpbl Pa3
TECT 2
TEOPETHUECKUI OIpocC,
PI1, P/12, MHIUBHUIyaTbHOE
4 | Ilpsimast HA TUIOCKOCTH P13 2 4 0 11 JoMamHee sananie Ned,
TeCT 3
TEOPETUYECKHIA OIpOC,
5 | Kpussie BToporo nopsaka PHIID:HI;HZ’ 2 2 0 8 WHAWBUAYaAIbHOE
JoMalHee 3aiaHue Nod
TEOpETUUECKUH OIIpoc,
6 [InockocTs u mpsMast P11, P12, ) 4 0 1 KOHTpO/IbHasi pabota Ne3,
JIMHUSL B IPOCTPAHCTBE PI3 Tecr 3
PJI1, P12, TEOPETUUECKHH OIpoC,
7| Hosepxrocru PI13 0 3 0 8 KOHTpOJIbHAs paboTa Ne3
TEOpETUUECKUH oIIpoc,
8 | KomrutekcHble yrcia PAL P2, 2 2 0 6 HHMBHIYaIbHOC
P13 JoMalHee 3agaHue Neo,
TecT Nod
Hroro no tadsmue 18 36 0 89




4.2 CoaepxxaHue pa3iesioB U TeM JHCHUIVIMHBI (Moayas) A ODPO

Tema 1 Onpedenumenu u mampuybi.

Conepxxanne Tembl: OnpenennTend BTOPOro U TPEThero nopsiakos. [IpaBuiia BeUMCIEHUS
oIpeneNuTeNel BTOPOTO U TpeThero nopsiaka. [lonstue MuHopa u anreOpandeckoro JOMOTHEHUS.
Onpenenutenu n-ro nopsiaka. CoiicTBa ompenenuTencii. MeTonbl BEIYUCICHHS OMPEISTUTENIeH
(MeTox TOHIKEHUS TMOpsAKa, METOJ TMPUBEACHHS K TpPEYroiabHOMY BHIY). Buasl matpuig
(kBazpaTHasi, eAMHUYHASA, IPSIMOYTOJIbHAS, JHAarOHAIbHAS, MAaTPUIla - CTOJIOCI], MaTpUIla — CTPOKA,
HyJeBas ). BeIpoxkaeHHas ¥ HEBBIPOXKJICHHAsE MAaTPHUIIbl. TpaHCIIOHUPOBaHHas MaTpuiia. JInHeitHbIe
orepanyuy: YMHOKEHNE MaTpPULbl HA YNACIIO U ClI0KeHHEe MaTpull. CBOICTBAa JTMHEMHBIX ONEpaLuil.
YMHOXEHHE MaTpull, CBOMCTBA YMHOKEHUSI MATpHIl. DJIEMEHTapHble NPeoOpa30BaHUS MATPHUILBL.
ObpatHas maTtpuna. HeoOxoanmoe u JOCTaTOYHOE YCIOBHE CYIIECTBOBAaHUS OOpaTHON MaTpPHIIBL.
Teopema O €IMHCTBEHHOCTHM MAaTpHUIlbl, OOpaTHOM JaHHOW. MeToabl HAaxXOXACHUS OOpaTHOM
MaTpullbl (METOJA NPUCOECIMHEHHOW MATpHIIbl, METOJ JJIEMEHTapHbIX INpeoOpa3oBaHuil). Panr
matpunibl. [loHsATHE O0a3ucHOro MHUHOpAa MATpPUIBL. Pa3nuuHble CrnOcOOBl HAaXOXKACHHWE paHTa
MaTpULIBl: METOJ OKalMJISIOUIMX MHUHOpPOB, IPHUBEACHUE MATpULbl K TpanelueBUIHON
(cTyrmeHuaToi) u quaroHaqIbHON (hOpPME C TIOMOIIIBIO ATIEMEHTAPHBIX TPE0OPa30BaAHUM.

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

Bunbl caMoCTOSATENBHOM NOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
OIIpPOCy, MOJATOTOBKA K MPAKTUYECKUM 3aHSATHSM, ITOATOTOBKA K KOHTPOJILHOU paboTe, BHIOIHEHHE
NJI3, moaroroBka k tecty 1, mzyuenue matepuasnia B CO0 (Moodle), moaroroska k Mrorosomy
TECTYy MO JUCLHUILIINHE.

Tema 2 Cucmema nunetiHblx aneedpauveckux ypasHeHull.

Copnepxanue tembl: CucreMa JuHeHHbIX anredpandeckux ypaBHeHHH (CJIAY). OcHoBHbIE
nousitust. Pemenue CJIAY. DxBuBasieHTHBIE (PaBHOCUIIBHBIE) CUCTEMBI ypaBHEeHUH. OnpeienieHHbIE
U HeompenaeneHHble, coBMecTHbie U HecoBMecTHbIe CJIAY. Ilpencrasinenune CJIAY B maTpudHOM
¢dopme. Marpuunbiii cnoco0 pemenuss CJIAY. Pemenne matpuyHoro ypaBHeHus. I[IpaBuiio
Kpamepa i pemieHusi cucteM JUHEHHBIX YpaBHEHHUI ¢ Hem3BecTHbIMU (Teopema). Meton ["aycca
JUIl  CHUCTEMBI JINHEWHBIX ypaBHEHUN ¢ Heu3BeCTHbIMM. (CHcTeMa JIMHEWHBIX ypaBHEHUH C
HEM3BECTHBIMU; 0a3MCHBIC U CBOOOHBIC HEM3BECTHBIEC (TIepeMeHHbIe). O0Iee U YacTHOE peIIeHUs
CJIAY. OpHOpoaHblE CHCTEMBI JMHEWMHBIX YpaBHEHHM W X pemeHus. OCHOBHBbIE CBOWCTBA
onHOpoaHOM cuctembl. ®yHnameHTtanbHas cucreMa pemeHuid (PCP) opno-pomnon CJIAYV.
Uccnenosanne CJIAY nHa coBmectHOCTh. Teopema Kponekepa — Kanemnu. Jlunelineie
npeoOpazoBanus (JIMHEHHBIE omepaTopsl). Marpumia nuHeiiHoro omepatopa. CoOCTBEHHbBIE
3HAYEHUsS U COOCTBEHHBIE BEKTOPHI IMHEHHOTO MTPeoOpa3oBaHuUsL. .

@opMBl U METOJABI NPOBEACHMS 3aHATHI 1O TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJOTHH: CTaHJapTHAas, «MeTol KOOTepaTUBHOTO O0YUECHHUSY.

Bunbl camocTosATENbHON NOATOTOBKU CTYAEHTOB 110 TEME: MOATOTOBKA K TEOPETUUECKOMY
OMpocCy, MOArOTOBKAa K MPAKTUYECKUM 3aHATHAM, BbloaHeHue MJI3, moaroroBka k Ttecty 1,
uzyuenue matepuana B C30 (Moodle), moaroroska k IToroBomy TecTy Mo IUCIUILUIHHE.

Tema 3 Dnemenmol 6eKMOPHOUL aneedpbi.

Copnepxanune Tembl: IIpsiMOyroiapHble M TOJSPHBIE KOOPAMHATHI HA  IUIOCKOCTH.
[IpeoOpa3oBaHus KOOpIMHAT Ha IUIOCKOCTH M B MpocTpaHcTBe. [Ipoekiusi BeKTopa Ha OCb,
cocTapisitolasl (KOMIIOHEHTa) BEKTOpa Ha OCh, CBOMCTBa mpoekiuil. JIuHeitHas 3aBUCUMOCTH
BEKTOpOB. basuc Ha miockocty U B npoctpancTBe. KoopauHatel BekTopa. Pa3noxkeHune Bekropa 1o
Oasucy. JlekapToB mnpsmMoyroibHbIN Oaszuc. Hampapisironme KOCHMHYCHI BeKTOpa. BekTtopHOe
NPOM3BEJCHUE BEKTOPOB M €ro CBOMCTBA. ['eoMeTpuuecKuil U (U3NUECKUH CMBICIBI BEKTOPHOTO
npousBesneHus. CMellaHHOE TMPOU3BEIECHUE BEKTOPOB M €ro CBOMCTBa. l'eoMeTpuyecKuil cMbICI



CMEIIaHHOTO Tpou3BeneHus. HeoOxoammoe M JOCTaTOYHOE YCIOBHE KOMIUIAHAPHOCTH Tpex
BEKTOPOB B ITPOCTPAHCTBE.

@opMbl M METOJbl NPOBENEHUS 3aHATUH IO TeMme, NpUMEHseMble 00pa3oBaTelbHbIC
TEXHOJIOTUH: CTaHAapTHAas!, «MeTo KOONIEpaTUBHOTO O0YUCHHUSD).

Buapsl camocToATENbHOM MOATOTOBKU CTYJIEHTOB IO T€ME: MOJArOTOBKA K TEOPETUYECKOMY
OIpOCY, MOATOTOBKA K MPAKTUYECKUM 3aHATHIM, MOATOTOBKA K KOHTPOJILHOM paboTe, MOAroTOBKA
K Tecty 2, m3ydenume wmarepuara B COO (Moodle), moaroroBka k HroroBomy Tecty 1o
JUCLUIUIMHE.

Tema 4 Ilpsamas na nrockocmu.

CopepxaHue TEMbl: OJIEMEHTHl AHAIUTHYECKOW TEOMETPUM Ha IUIOCKOCTH. Meton
koopauHaT. JIuaus Ha niuockoctd. OCHOBHBIE 3a7ja4M AHAIUTUYECKON I€OMETpPUM Ha IIOCKOCTH.
[Ipamas Ha miockocTu. [IOHATHS HOPMAJIBHOTO M HAMPABJISIONIETO BEKTOPOB Mpsamoil. HopmansHoe
yYpPaBHEHUE IPSIMOM M €ro I€OMETPUYECKUM CMBICI. YPaBHCHHUE MPAMOU, IIPOXOAALICH uepes
JAHHYIO TOYKY MEpPHEHAMKYISIPHO 3aJaHHOMY HampasieHuto. OOiiee ypaBHEHHE NPSIMOM U €ro
YaCTHBIE CIIy4au. YpaBHEHUE NPAMOM C YIIOBBIM KO3(D(PULIMEHTOM U €ro reOMeTpUIECKU CMBICI.
VYpaBHeHuEe MNpsMOM B OTpE3Kax MU €ro IeoMETpUYecKHid cmbicia. KaHOHMUYeckoe ypaBHEHUE
npsaMoit. Ilapamerpuueckue ypaBHEHUs MNpPSMOW. YpaBHEHHE NPSAMOM, NPOXOASIIEH 4depe3 aABe
JJaHHBIEC TOYKH. YPaBHEHHUE MPSIMOM, MPOXOAAILEN Yepe3 NaHHYI0 TOUKY B 3a/laHHOM HalpaBICHUMU.
VYenoBus napaiesbHOCTH U MEPIEHAUKYIAPHOCTH IBYX IPSIMBIX. YTOJI MEXIY ABYMs IPSIMBIMH.
VYenoBus nmapajulebHOCTH M NMEPHEHIUKYIAPHOCTH JIByX IHPSAMBIX, 3aJaHHBIX OOLIMMHU
ypaBHeHUsAMU. PaccTosHMe OT JaHHOW TOYKHU 10 NPSMOM Ha IUIOCKOCTH.

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHsEeMble 00pa30BaTEIbHbIC
TEXHOJIOTUH: CTaHAapTHas, «MeTo KOONepaTUBHOIO O0YUYEHHUS».

Buasl camMocTOATENBbHON MOATOTOBKH CTYACHTOB II0 TEME: IOArOTOBKA K TEOPETUYECKOMY
Onpocy, MOATOTOBKA K MPAaKTUYECKUM 3aHATUAM, BbinonHeHue MJI3, moaroroBka k Tecty 3,
u3yuenue Matepuana B CO0 (Moodle), moaroroska k IToroBomy TecTy 1o JUCIHMILIHHE.

Tema 5 Kpusvie mopoeco nopsoka.

Copnepxanue Tembl: KpuBble BTOporo mopsaka. KaHoHHMYecKoe ypaBHEHHE OKPYKHOCTH.
Dmnc, ero KaHOHWYECKOe ypaBHEHHE W cBoiicTBa. MccrnenoBanue (OpMBI 3JUIMIICA TIO €ro
ypaBHeHN0. OKPYKHOCTh KaK 4acCTHBIM ciiydail syunca. [lapameTpuueckue ypaBHEHHs ILIUIICA.
['unepOorna, ee KaHOHMYECKOE ypaBHeHHe U cBoicTBa. CompsbkeHHas runepbona. VccienoBanue
dbopmbl  runepOoel. [lapamerpuueckue ypaBHeHHs rumnep6ossl. [lapaGoma, ee kaHOHHUYECKOE
ypaBHeHHE U cBoiicTBa. WccienoBanue ¢opmbl mapabonbl. OOiiee ypaBHEHHE KPUBOH BTOPOTO
NOpsi/IKa U ero MpHUBeIeHHE K KaHOHWYecKoMy BUy. Kitaccudukanys KpUBBIX BTOPOTO MOPSAKA.

@opMBl U METOJABI TPOBEACHHS 3aHATHI MO TeMe, NpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAS.

Bunpl camocTosTeNbHOM NOATOTOBKY CTYIAEHTOB 110 TE€ME: MOATOTOBKA K TEOPETUUYECKOMY
OIpocCy, MOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, BeiosHeHue W13, nzyyenue marepuana B COO
(Moodle), moaroroska k ITorooMy TecTy 1Mo AUCIHUILTHHE.

Tema 6 I[Inockocmo u npsamas 1uHUs 8 NPOCMPAHCMEBE.

ConepkaHue TEMbI: JJIEMEHThl aHAJIMTHUYECKOM T€OMETpUM B MPOCTpAHCTBE. Meroa
KOOpAMHAT B ITpocTpaHcTBe. [1IockocTh, HOpMalIbHBINM BEKTOP IUTOCKOCTH. HopmanbHOE ypaBHEHNE
IJIOCKOCTH U €ro FT€OMETPUUYECKHUI CMBICI. YpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH Yepe3 3a/laHHYIO
TOYKY, IEPIICHIUKYIISIPHO 3aJaHHOMY HarmpaieHuio. O01ee ypaBHEHHE TUIOCKOCTH U €T0 YaCTHBIC
ciy4yau. YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX U €ro reOMETPUUYECKUN CMBICI. YpaBHEHHUE IIIOCKOCTH,
MpOXOJAIIe dYepe3 TpH 3aJaHHbIe TOUYKU. YTroJl MEXIy JAByMs IUIOCKOCTSIMH, B3aHMMHOE
pacIongoXeHue ABYX IJIOCKOCTE. PaccTosHME OT TOUKH JI0 TUIOCKOCTH. B3anmMHOE pacnosiokeHue
TpeX IMJIOCKOCTEH B MPOCTPAHCTBE, CBSI3b C PEIICHUEM CUCTEMbI TPEX JMHEWHBIX anre0pandecKux
ypaBHEHHH ¢ Tpemsi HeusBecTHbIMM. I[locTpoenue mockoctu. OOume ypaBHEHHUS MPSAMOIL.
Kanonnueckue ypaBHeHus npsimoil. [lapamerpuyeckue ypaBHEHUs NMPAMON. YpaBHEHHS MPSIMOM,



IIPOXOAAIIEH Yepes3 ABe JaHHbIE TOUKU. YTOJI MEXAY ABYMS IPSIMBIMU. Y CIIOBUS NTaPAJUICILHOCTH U
NEPIEHIUKYISIPHOCTH ABYX NPAMBIX B mpocTpaHcTBe. CkpeuiuBarouuecs: npsimbie. [lpuBenenue
Oo0ImMX ypaBHEHUI NpsAMON K KaHOHHWYEeCKOMYy BHIY. IIpoekims mpsMoil Ha IUIOCKOCTb. YToi
MEXIYy NPAMONW M IUIOCKOCTBIO. YCIOBHUS IAPAUICIBHOCTH U INEPHEHAUKYISIPHOCTH INPSAMOU H
mockocTu. IlepeceyeHne npsiMO M TJIOCKOCTH B TpOCTpaHCTBE. [IpuMHAmIekKHOCTh TpsSMOn
IIJIOCKOCTH .

@opMBl U METOABI NPOBEACHMS 3aHATHUI 1O TeMe, NpPUMEHseMble 00pa30BaTEIbHbIC
TEXHOJIOTUH: CTaHAapTHas, «MeTo KOONEepaTUBHOIO O0YUYEHHUS».

Buasl camMoCTOATENBbHON MOATOTOBKU CTYACHTOB II0 TEME: IMOArOTOBKA K TEOPETUYECKOMY
OTpoCy, MOATOTOBKA K MPAKTUYECKUM 3aHSTHUSM, IOJrOTOBKA K KOHTPOJIbHOI paboTe, MOAroTOBKA
K Tecty 3, u3ydeHue marepuana B COO (Moodle), nmoaroroBka k HroroBomy Tecty 110
JUCLUTIIINHE.

Tema 7 [losepxnocmu.

Conepxkanrie Tembl: [IOBEpXHOCTH BTOPOro MOPSAKAa M MX KAHOHMYECKHUE YpaBHEHUSI.
[ToBepxHoctu Bpamienus. [ununapudeckue nmoBepxHocTu. KoHndeckue moBepxHOCTH. MHHUMBIE
noBepxHocTU. Dmunconn. [unepoonousl. [Tapabomonasl. Meroa cedeHuid sl MCCIEAOBaHUS U
MIOCTPOEHHUS NMOBEPXHOCTEN BTOpOro nopsaaka. Ob1ee ypaBHEHHE TOBEPXHOCTH BTOPOIoO MOpsIKa U
€ro MpuBeJeHNE K KAHOHUYECKOMY BUITY.

@opMbl U METOIBl TPOBEICHUS 3aHATUM MO TeMe, MNPUMEHsEMble O00Opa30BaTEIbHbIC
TEXHOJOTHH: cTaHAapTHasi, «MeTol KoorepaTUBHOIO O0yUEeHHUS».

Buasl camocTosATEnbHON MOATOTOBKU CTYAEHTOB IO TEME: MOJArOTOBKA K TEOPETUUYECKOMY
OIpocCy, MOATOTOBKA K MPAKTHUECKOMY 3aHITHIO, TOATOTOBKAa K KOHTPOJIBHOM paboTe, M3ydyeHue
marepuana B CO0 (Moodle), moaroroka k IToroBomy TecTy 1Mo JUCIUTIIMHE.

Tema 8 Komnnexchuie yucna.

Copnepxanne Tembl: OcHOBHbIe TOHATUA. Omnepanuu HaJl KOMIUIEKCHBIMH YHCIaMHU:
CJIOXXeHUE (BBIYMTAHHUE), YMHOXXeHHe, neneHue. CpoiicTBa omnepanuid. Moayinb KOMIUIEKCHOTO
yuciaa M ero cBoictBa. ConpspkeHHOE KOMIUIEKCHOE YMCIO M €ro cBoWcTBa. KommiekcHas
TUIOCKOCTh, T€OMETPUYECKOE M300pakeHHe KOMILIEKCHOTO YHCIa Ha KOMIUIEKCHON IUIOCKOCTH.
@dopMbI 3aMyMcl KOMIUIEKCHOTO YHCla: aiaredpandeckas, TPUTOHOMETpUUYEcKas, IMOoKa3aTeabHas
(mpeacraBnenue Dinepa). [leiicTBUS Hal KOMITJIEKCHBIMH YUCJIaMU B TPUTOHOMETpHUYECKOH (hopMme.
®opmynsl MyaBpa (BO3BEIEHHME KOMIUIEKCHOTO YHCJIa B CTENEHb, H3BJICUCHUE KOPHSA U3
KOMILJIEKCHOTO YHCTIa).

@opMBl U METOABI TPOBEACHHS 3aHATHI MO TeMe, MNpUMEHseMble O0pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaHAapTHAas.

Bunel camocTosITeNnsHOM MOATOTOBKU CTYACHTOB IO TEME: MOATOTOBKA K TEOPETUUECKOMY
Ompocy, MOATOTOBKA K MPAKTHUECKOMY 3aHATHIO, BbinonHeHnne N/13, nzyuenune marepuana 8 CO0
(Moodle), moaroroBka k IToroBoMy TECTy 1O TUCIUILTHHE.

5 Metoanueckue yKazaHus J1Jis 00y4arOIIMXCH MO0 U3YYEHUIO U PeaTu3alu JUCHUIIIMHBI
(Moay.Jis1)

5.1 MeTtoguyeckne peKOMEHIANNH OOYyYAIOIIMMCH MO W3YYeHHMI0 [UCUMILUIMHBI H 10
o0ecrneyeHNI0 CAMOCTOATEILHOI padoThI

[lpu peanuzanuu AUCHUILIMHB (MOAY/S) NPUMEHSETCS SJIEKTPOHHBIA y4ueOHBIH Kypc,
pa3MeIEHHBIN B CHCTEME AJIEKTPOHHOT0 00yueHuss Moodle.

s oOecrieueHus] CHCTEMAaTUYECKOW U PETYISPHON paOOThl MO0 M3YYCHUIO TUCIMILIHHBI U
YCIICIIHOTO IMPOXOKACHUA TCKYHIUX KW HNPOMCIKYTOUHBIX KOHTPOJBHBIX HCHBITAaHUHN CTYACHTY
PEKOMEHIYETCS IPUICPKUBATHCS CIEAYIONICTO TOPsIIKa 00yUCHHS:

- CaMOCTOSITENILHO OMPEENIUTh 00beM BPEMEHH, HEOOXOIUMOTO IS IPOPAOOTKH KasKIOM



TEMBI;

- PpEerylmsipHO H3ydaTh KaXAYH TEMYy JUCIHUIUIMHBI, HCIONB3Ys pa3audHbie (OpPMBI
WHANBUAYATbHON pabOTHI;

- COTJIaCOBBIBATH C MPEMOJIaBATEIEM BH/IbI PAOOTHI 10 U3YUYCHHIO TUCIUTUIHHEI.

[Ipy BBIMOJHEHUH HMHAWBHUIYAIbHBIX JOMAlIHUX 3aJaHUIl HEOOXOIMMO HCIIONb30BaTh
TEOPETUYECKHI MaTepual, IeiaTh CChIJIKA Ha COOTBETCTBYIOIIUE TEOPEMBI, CBOMCTBA, (hOPMYIBI U
np. Pemenne MJ13 BeImonHsAETCS MOAPOOHO U COAEPKUT HEOOXOAMMBIE MOSICHUTEIBHBIE CCHLITKH.

CamMocToATenbHOCTh B y4eOHOM paboTe CHocoOCTBYET pPa3BUTHUIO 3aMHTEPECOBAHHOCTH
CTY/ICHTa B U3y4aeMOM MaTepuase, BhIpabaThIBaeT Y HEr0 YMEHHE U MOTPEOHOCTh CAMOCTOSTEIIEHO
MOJTy4aTh 3HaHUSI, YTO BEChMa Ba)KHO JIJIS CIICIIMAIIMCTA C BBICIIMM 00pa30BaHUEM.

[lenpto camMoOCTOSITENFHOM pabOTHI CTYIACHTOB SIBISICTCS OBNAJcHHE (PyHIaMEHTATbHBIMU
3HAHUSAMH, MPO(PEeCCHOHANLHBIMI YMEHUSMHU U HaBBIKAMH JIEATEIBHOCTH TIO MPOQIIIIO, OMBITOM
TBOPYECKOM, MCCIEAOBATEICKON AEATEIBHOCTH.

CamocTosaTenpHas paboTa CTyIEHTa BKIIOUACT CIEAYIOIIME BHUIBI, BBINOIHIEMBIE B
cootrBeTcTBUU ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pA30BATENIbHBIM CTAaHAAPTOM BBICIIETO
00pa3zoBaHus U pabOYNM YUEOHBIM IJIAHOM:

- ayIuTOpHAsh caMoOCTOsITeNbHAs paboTa CTyIAeHTa MOA PYKOBOJICTBOM H KOHTPOJIEM
MIpErno1aBaTesis Ha JICKIINH,

- BHEayIUTOpHAasi CaMOCTOsITeNIbHAs paboTa CTy[AeHTa IMOJA PYKOBOJICTBOM M KOHTPOJIEM
MpEenoiaBaTelisa: W3y4yeHHE TEOPETUYECKOro Marepuana, MOATOTOBKAa K ayJUTOPHBIM 3aHATHUSIM
(Jlekuus, MpaKTUYECKOE 3aHsATHE, KOJUIOKBUYM, KOHTpOJbHas paboTa, TECTUPOBAaHUE, YCTHBIH
OTIPOC), AOMIOIHUTENBHBIE 3aHATHS, TEKYIIHE KOHCYIbTAIlUU 110 AUCIUILTHHE.

B kauectBe camocTosTENHEHON PaOOTHI MPEAIOJIAraeTCsl M3YyYEHHUE HEKOTOPBIX pa3/esioB
JUCUUTIINHBIL:

- DJIEMEHTHl BEKTOPHOW anreOphl (CKasIpHbIE W BEKTOPHBIC BEIMYMHBI. BeKTOphl Ha
IUIOCKOCTU U B MpocTpaHcTBe. Pamuyc-Bekrop. Onpenenenue AMuHbI (MOIY/S) BEKTOpA; HYJIEBOM
BEKTOp; pAaBHbIE, IPOTHUBOIOJIOKHBIE, KOJUIMHEApHbIE M KOMIUIaHapHbIE BEKTOPHL. JIMHEIHbIE
OMepali HaJ BEKTOpPAMH: CIOKEHHE BEKTOPOB M yMHOXKEHHME BekTopa Ha 4ucio. CBoicTBa
JUHEHHBIX omnepanuid. JInHelHble omepary HajJ BEKTOpaMH B KoopauHaTHOH (opme. Jlenenne
OTpe3Ka B JaHHOM OTHOIIeHUH. CKalsipHOE MPOU3BEACHUE BEKTOPOB U €ro cBoicTBa. Ousnyeckuii
CMBICIT CKaJIIPHOTO TIpou3BeeHus. CKaIpHOE MPOU3BEACHUE BEKTOPOB B KOOPJIUHATHOW (hopMme.
Kocunyc yria Mexay BeKTopamu. Y CIOBUE KOJTTMHEAPHOCTH BEKTOPOB. );

- TIOBEpXHOCTH (MTOBEPXHOCTH BTOPOTO TIOPSAAKA M UX KAHOHHYECKHE YpaBHEHUS.
[ToBepxnoctu Bpamenus. LunnHapudeckue moBepxHOcTH. KoHMYECKHe MOBEPXHOCTH. MHHMBbIE
noBepxHocTU. Dmuncounl. [unep6onouasl. [Tapadononasl. Meroa cedeHuit sl MCCIeAOBaHUS U
MOCTPOEHUS MIOBEPXHOCTEH BTOpOro nopsiaka. O6iiee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSIKA U
€ro NpuBeJeHNE K KAHOHUYECKOMY BUTY).

KoHTponb ycneBaeMOCTH OCYIIECTBISIETCSI B COOTBETCTBUM C PEUTHHTOBOM CHUCTEMOM
OIICHKM 3HaHU# cTyneHToB. OneHka 1mo AucCHUIUIHHE orpeaensercs mo 100-0anpHOM mmIKane Kak
cymma OaiioB, HaOpaHHBIX CTYIEHTOM B pe3ylbrare paboThl B ceMecTpe: 00s3aTeIbHBIMU
OaymTamMu OIICHUBAETCS MOCEIIEHUE JIGKIIMOHHBIX 3aHATHH, paboTa Ha MPAKTUIECKHUX (CEMHUHAPCKUX )
3aHATUSAX, TEOPETUYECKUM OMpPOC, TECThl, BBHINOJHEHHWE KOHTPOJBHBIX pabot, W/I3,
MPEyCMOTPEHHBIX YU€OHBIM IIJIAHOM.

Pacnpenenenue 6anaoB 10BOAUTCS A0 CTYACHTOB B HaUaje CEMECTpA.

Y4eOHBIM MJIaHOM IPETyCMOTPEHBI KOHCYJBTALlMU, KOTOPbIE CTYAEHT MOXKET MOocelaTh 1o
JKEJIaHUIO.

[Tpu peaym3anuu TUCTIUIUTAHBI (MOTYJIST) IPUMEHSIETCS DJIEKTPOHHBIN YYeOHBIH KypC,
pa3MenIEHHbIN B cUCTEME 3IIEKTPOHHOT0 00yueHuss Moodle.

5.2 OcobeHHocTH OpraHu3anuu Oﬁy‘leﬂl/lfl it JIMI ¢ OrpaHHY€HHBIMH BO3MOKHOCTAMM
3A0POBbS U HHBAJIUI0B

[Tpu HE0OXO0IMMOCTH 00YJAFOIIUMCS U3 YUCIIA JIUI C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 370POBbSI U



MHBAJIUAOB (110 3asIBJICHUIO 00YYaIOLIETrocst) IpeaoCTaBIsieTcs yueOHass HHPOpPMAaLUs B TOCTYITHBIX
¢dopMax ¢ yueToM UX UHJIMBUIYaJbHBIX ICUXO(PU3NYECKUX 0COOEHHOCTEH:

- JJIs UL ¢ HApYUIEHUSIMU 3pEHUs: B e4aTHON (GopMe yBeIHMUeHHbIM mpupTOoM; B Gpopme
AIIEKTPOHHOI'O JIOKYMEHTA; WHAUBHU1yaJIbHbIE KOHCYJIBTallH c IPUBJICYEHUEM
TU(IIOCYpIOTIEPEBOAUNKA; UHIMBUAYAJIbHBIE 3aaHNS, KOHCYJIbTALUU U JP.

- 17151 ML C HApYLICHUAMU CIyXa: B Ie4aTHoi Gopme; B (hopMe IEKTPOHHOTO TIOKYMEHTAa;
MHAWBUAyaJIbHbIC KOHCYIBTAIlMM C PUBJICYEHUEM CYypIONIepEBOAUNKA; UHIMBUYaJIbHbIE 3a/1aHNUs,
KOHCYJIbTAIlH U JIp.

- sl JIAL ¢ HApYIIEHUSIMH ONOPHO-ABUTaTeILHOTO anmnapaTa: B medaTHoi opme; B popme
AJIEKTPOHHOT'O JOKYMEHTA; MHIMBUIyalIbHbIE 3a/1aHUs, KOHCYJIbTALUU U JIP.

6 ®oHJ OLEHOYHBIX CPeICTB JJIA NMPOBEJIEHUs TeKYyIero KOHTPOJIA M NMPOMEKYTOYHOI
arrecTalyy 00y4aroImuXxcs 1o JMCUHUIIMHE (MOIYJII0)

B coorBerctBum ¢ TpeboBanmsimu DPI'OC BO gms arrectanuu  0OydyaroImmxcs Ha
COOTBETCTBUE UX TEPCOHAIBHBIX JOCTHKEHUN TMJIAHHUPYEMbIM pe3ylbraraM OOy4YeHUs II0
JUCHUITTHHE (MOIYNI0) CO3JaHbl (DOHIBI OLICHOYHBIX CPENACTB. THMOBBIE KOHTPOJIbHBIC 3aaHUS,
METOAMYECKUE MaTePHAJIbl, ONPEACIISIONINE MPOICAYPhl OIICHUBAHUS 3HAHUH, YMEHHH W HaBBIKOB,
a TaKKC KPUTCPpUHU W IOKA3ATCJIH, HCOGXO,Z[I/IMBIG IJIsI OLICHKHU 3H3.HPII>1, YMGHHﬁ, HABBIKOB "
XapaKTepU3yIoIIre 3Tanbl (POPMUPOBAHUS KOMIIETCHIIMA B MPOIECCE OCBOEHHUs 00pa30BaTEIbHOM
porpaMMel, TipescTaBieHsl B [Ipunoxkenun 1.

7 Y4yeOHO-MeTOAMYECKOE M NH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBI (MOIYJIs1)

7.1  Ocnoenasa rumepamypa

1. boprakoBckuit A. C., [lanteneeB A. B. Jlunelinas anrebpa M aHaquTHYECKas
reomerpus. Ilpaktukym : YueGHoe mocobue [DnextponHsiii pecypc] : UHDOPA-M - Pexum
nmoctyna: https://znanium.com/catalog/document?id=355516

2.  Usnesa A. M., llpunyuxas I1. U., Yepusix U. /1. JIluneitna anre6pa. AHaMTHYECKas
reomeTpust : YueOHuMkHM [DnexTpoHHbIi pecypc] - HoBocubupck : HoBocubupckuii
rOCydapCTBEHHBIH  TeXHWYeCKud yHuBepcurer , 2019 - 183 - Pexum gocryna:
http://biblioclub.ru/index.php?page=book red&id=576324

3. Ioranos A. IT. INHEMHASI AJITEEPA I AHAJIMTUYECKAS TEOMETPUS.
YueOHUK M TPaKTUKYyM JUIsi BY30B [DneKkTpoHHBIM pecypc] , 2020 - 309 - Pexxum pocryna:
https://urait.ru/book/lineynaya-algebra-i-analiticheskaya-geometriya-451035

7.2 /lononnumensnan tumepamypa

1. AnreGpa u reomerpus : YuebHoe nmocodue [Dnexrponnsrit pecypc] : PUOP , 2019 - 160
- Pexxum moctyma: https://znanium.com/catalog/document?1d=334888

2. bypos A. H., Baxpymesa H. I, Kimummuna C. B. Ilpaktukym no crneunmasam
MaTeMaTuKu : Y4deOHuku [OnekTpoHHbi pecypc] - Hoocubupck : HoBocuOupckmii
rOCyAapCTBEHHBIM  TEXHMYeCKUH yHusepcurer , 2012 - 114 - Pexum pocryna:
http://biblioclub.ru/index.php?page=book red&id=228752

7.3 Pecypcovt ungpopmayuonno-menekommynuxkayuonnou cemu "Hnmepuem',
6KII0YaAA npogheccuonanvHvle 03zl OAHHLIX U UHQOPMAUUOHHO-CRPABOYUHDbBLE
cucmemul (npu HeobX00UMOCmMU):

1. Marematuueckuii popym Math Help Planet (http://mathhelpplanet.com/static.php)
Cuctema snexktponHoro ooydenus BI'YDC (http://edu.vvsu.ru)



3. OnexkTpoHHas OMOIMOTEYHasi cUCTeMa «YHUBEpCUTETCKas OHONIMOTEeKa OHJAMH» -
Pexum noctyna: http://biblioclub.ru/

4. OnexktponHas Oubnuoreunass cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/
5. DNeKTpOoHHO-OuOIMoTeuHass cuctema m3garenbcerBa "FOpait" - Pexxum pocryna:

https://urait.ru/
6. Open Academic Journals Index (OAIJI). [Ipodeccronanbras 6a3a maHHBIX - Pekum
noctyma: http://oaji.net/

7. [Ipesunentckast Oubnmoreka wuMm. b.H.Enmenmua (0a3a [JaHHBIX pa3iIHMYHBIX
npodecCHoHANBHBIX 00nacTeil) - Pexxum gocryma: https:// www.prlib.ru/
8. Nudopmannonno-cnpaBoynas cucreMa "Koncynsrant Ilmroc" - Pexxum moctyna:

http://www.consultant.ru/

8 MarepuasbHO-TeXHHYECKOE o0ecreyeHue JAUCHMIUVIMHBI (MOAYJs) W TepeYeHb
HH(OPMAIMOHHBIX TEXHOJIOTHii, HCIO/Ib3yeMbIX MPH OCYILIECTBJICHHM 00pPa30BATEJILHOIO
npouecca no AUCHMILINHE (MOYJ/II0), BKJIOYAs NepevyeHb MPOrPpaMMHOro odecreyeHust

OcHOBHOE 000PYI0BAHUE:

- Mynsr. meguitaeiii komiuiekT Ne 2: Ilpoektop Panasonic PT-LX26HE, motomodnoe
kpemienne Tuarex Corsa, kaeMMHbIH Moaynb Kramer WX -1IN, konnektop VGA, skpan Lumien
Ecopicture

- MyneTumeauitnas TpudyHa E-Station S

- IIpoextop Ne 1Epson EB-480

[IporpaMMHoe obecrieyeHue:
- 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
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BJIAJIUBOCTOKCKMI T'OCYJIAPCTBEHHBI YHUBEPCUTET
(®I'bOY BO «BBI'Y»)

MHCTUTYT MTHO®OPMALIMOHHBIX TEXHOJIOI'MI U AHAJIU3A JAHHBIX

KA®EJAPA MATEMATUKU U MOJAEJIMPOBAHUMA
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JUISL IPOBEJICHUSI TEKYIIIETO KOHTPOJIS
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1 Ilepeyens ¢popMHupyeMbIX KOMIIETEHIIHI

Kon u ¢popmynupoBka

Hazpanue OIIOII BO, Kon u hopmynupoBka HHAMKATOPA JOCTHXKEHHS
COKpAILlEHHOE KOMITETEHIINN KOMIICTCHITHA
09.03.03 OIIK-1 : CnocoOeH mpUMEHSTh OIIK-1.1B : ObnamaeT MaTEeMaTHYCCKOM
((HpI/IKJ'IaI[Haﬂ €CTCCTBCHHOHAYYHBIC U KyHBTypOfI U CUCTCMHBIM MBIIIJICHUEM,
nH(OPMATHKA» 0OIIeMH)KeHEPHBIE 3HAHUS, METOABI | MO3BOJISIIOIIMMHE B TPO(ecCcnoHATbHOM
(b-ITN) 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

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
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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 N6
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 C 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

3 3aﬂaHI/I$[ BBITNIOJIHEHBI ITOJIHOCTBIO U ITPABUIIBHO, pa60Ta O(I)OpMJ'ICHa COrJjlaCHO
Tpe60BaHI/I$IM, PEHICHUEC COACPIKUT HCKOTOPLIC HETOYHOCTHU U HECYIHICCTBCHHBIC OHII/I6KI/I;
2 3aI[aHI/I$[ BBITIOJTHEHBI IIOJIHOCTBIO, C HECYIIIECTBEHHBIMU 0H.II/I6K8.MI/I, HO IIOoaxXoa K
PEUICHUIO, UACA PCIICHU, MCTOA IPABUJIbHBI, pa60Ta oq)opMneHa COrJIaCHO Tp66OBaHI/I$[M;
1 3anaHm{ BBITIOJTHEHBI ITOJTHOCTBHIO, C CYIICCTBECHHBIMHU OHII/I6KaMI/I, HO IMOJAXO0J K pCIICHUIO,
uies pemieHns, MeTO I IMPaBIIIbHEL, paboTa oopmieHa He 1Mo TpeOOBaHUIM
O 3a[laHI/lH HC BBITTOJIHECHBI UJIW BBIITOJIHECHBI HEIIPABUJIBHO
5.4 IlpuMepsbl TeCTOBBIX 3aaHU
HToroBpli TECT O AUCHUIITIHHE
1 3 4
1. Onpenenurens |- 2 1 2| paBeH.....
-3 2 -1
B _— - - _— | N L s p——_] 7
2. Panr matpuibl | I = = = — = | paBeH......
_ — v [ - —_— = jmm——_
" —_ = = L ) [ — = = L]
3. Ecm = :[ 1 = 1 l, 3:[— = - ],ToaneMeHT
| — = 1 — 1 ] . — = = - = |
¢, matputlbl C =4 ‘B paBeH....
[z 1-1-2 | — — |
4. Jlna wmartpui A—[4_3 5_10], == — = — = | AMEIOT
CMBICJT BBIPAXKEHHUS
1) 4+2B7
2)(A4+B)T
3)34- BT
4)4” -2B
5)BT +347
k-8 . .
5. Marpuna 4 =| 5 4 | fABIAETCS HEBBIPOXK/ICHHOU (HEOoCOOEHHOMW) IpHU k HE paBHOM
1)-4
2)2
3)4

4)8



9x +3y =9,

6. [l cucteMsl ](4x +6y =-1

o Cymma ¥ +) paBHa ......

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

— — JT
8. UsBecTHO, uTo |@| =3, 7] =2. Vron Mex 1y STHMH BEKTOPAMHU PABEH ¢ =7

CraJisipHOE NPOU3BEIECHHUE ab PABHO ....
9. CymMMa IpOEKIIHiA BEKTOpa 27 >i - 3i Xj +3i <k +2j >i + j <k +3k <k paBHa ....

10. dnst kommrHeapHbix BektopoB @ =(2,-3.1) | ¢ =(4.x,¥) x U y COOTBETCTBEHHO
paBHBI

1)2 1 -6

2)-612

32u6

4612

11. Bektopsl @ =-5i +3k , b =2i +5j +xk , T =-i- j+k SBISIOTCS KOMIUIAHAPHBIMH
IIPH X PAaBHOM

1)-16/5

2) -7/5

3)-13/5

4)-9/5

12. YpaBHeHue npsiMoii, mpoxosiieit yepes Touky A(- 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

MPAMO , IMEECT BU]I

13. YpaBHeHue IIOCKOCTH, NpoXoasiei uepes Touky B(- 1,4,- 5) napamiensHo
miockoctu YOZ , uMeeT BUJ,

1)5y+4z =0

2)y =4

3)x =-1

4)z =-5
y-2 z+3

X
Un—=—""= SABJIAKOTCA
-5 -4 3

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

14. JIBe npsimble

1 )mapasninenbHbIMU
2)nepeceKaromuMucs
3)coBmagaomuMu
4)CKpeIIrBaOIIUMHUCS
2 2

15. Cymma koopauHaT mnpaBoro Gokyca ssmrca IX? +§—6 =1 paBHa ...

16. Ecmu z, =-5+i, z, =1+6i, TO pa3HOCTh JICHCTBUTESIIPHON 1 MHIMOH YacTeil uncia

Z)
— paBHa

Z
30
1) 37
27
2)- —



3)-5
33
4)-5

Kpamxue memoouueckue yxkazanus
IIT™ COACPIKAT TCCTOBLIC 3adaHUsA C BBI60pOM OJIHOT'O HMJIM HECKOJIBKHX IIPABHJIbHBIX
OTBETOB, BBO/J 4YHCJIA.
Hlxana oyenxu
Ouenka | bamibr Onucanue
5 20 3agaHue BBIOJIHEHO MMOJHOCTHIO M a0COIIOTHO MPABUIIBHO.

3a7aHKe BBITOJHEHO MOJIHOCTHIO U IMpaBUJIbHO, HO PEIICHUE COACPIKUT HEKOTOPBIE HETOUYHOCTU U

4 16-19
HECYIIECTBCHHbIE OLIMOKH.

3 9-15 3amaHue BHIIIOIHEHO HE MOJIHOCTBIO, C CYIIECTBEHHBIMU OIIHOKaMH, HO MOAXO0J K PELISHHIO, Hes
pELICHHUS, METO/ IPAaBUJIbHBI.

5 18 3agaHue BHINIOTHEHO JaCTUYHO, UMEET OMMOKH, OCYIIECTBICHA ITOMBITKA PEIICHUS Ha OCHOBE

IIpaBUJIbHBIX METOOOB U 201(S)7 PCIICHUS.

5.5 Ilpumepsbl TECTOBBIX 3aJaHUI

Tecr 1
= L) =
1. Onpenenurens |* = 1 = | PaBeH...
— L) | =
B n —_— - = —
2. Panr marpuisi | 2 = = iy | paBeH. ..
T - - s - = 1
3. Jlns ayieMeHTa @3, MaTpULb [ - - = 1 ] anreOpanyeckoe
. = — =

JOIIOJITHCHUE PAaBHO ...

4. JTns matpuipl A = _36 ] z] obpaTHas MaTpuna 4
1)cywecrByer u umeer Bug A~ :é : i -56
2)cyIuecTByeT u umeet Bug A’ Z%[ _33 : Z]
3)cymiecTByer u umeer Bug A Z%[: i -56]

4)HE CyIIECTBYET
2 1 -1-2

5.ECJII/IA:[ 4- 3 5_10], — — E , TO BJIEMEHT C;,

Matpuilel C =4 ‘B paBeH ....
6. Ecmm 4,5 By, =C,s, TOrmAa M 1 N paBHbI

1)ym =3,n =5
2ym =5,n =2
3)m =2,n =5
4)ym =3,n =2
| 0O 1 5
7. Jost marpuy 4 =0 0 3) | B =[5] , ¢ =7 3 6] cymecTByeT IpOU3BEICHUEC
4 2 1
1)BC
2) AC
3)C4

4) AB



8. HeBBIpOKIEHHON MaTpULIEH SBJISIETCS MaTpULA:

2 5 11 1 1 00 0 3 1

= J;B: 3 3/; C=2 3 0|; D=|0 5 4

4 0 1 31 4 0 0 1
D
2)4
3)C
4)B

2x-T7y+3z =0
9. Cucrema IMHEWHBIX ypaBHEeHUH | 3x +5y +z =0 pwmeer:
4x+2y- z =0
1)He nmeer pemeHui
2)eIMHCTBEHHOE pEIICHUE
3)MHOKECTBO pelIeHUN
4)Tpu perieHus
3x, +6x, - 9x, =12

10. B cucreMe TUHEHHBIX ypaBHEHUN KOJINYECTBO 0a3uCHBIX
x, +2x, - 3x; =4

MEPEMEHHBIX PaBHO ....
Kpamkue memoouueckue ykasanus

I[ITM conepxaT TeCcTOBBbIE 3aJaHHUS C BHIOOPOM OJIHOTO WM HECKOJBKHX MPAaBHIBHBIX
OTBETOB, BBOJI YHCJIA.

IIkana oyenku

Ornenka | bamibl Onucanue
5 3 3aaHue BBIIOJHEHO MMOJHOCTHIO ¥ a0COIOTHO MPABMIIBHO.
4 ’ 3agaHue BBIMOJIHEHO MOJHOCTHIO U MPABUIIBHO, HO PEIICHHE COACPIKUT HEKOTOPbIE HETOYHOCTH H

HECYIIECTBCHHBIC OIIIMOKH.

3aiaHue BBITIOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMH OIIMOKAMH, HO MOJXOJ] K PEIICHUIO, HJIes
peLIeHus, MeTOA NPaBUIIbHBI.

2 0 3ajaHue He BBIITOJIHEHO, MMEET OIIHOKY.

5.6 Ilpumepnbl TECTOBBIX 3aJaHU

Tecr 2
1. Bektop @ =(0,2,-5) obpasyer ¢ 0CbI0 a0CIHCC Yo
)a =0

30<a<§

T
3)a —5

T
4—<a<nm
)2

2. JIyist BEKTOpOB @ =2i - 2/ - 3k W ¢ =-2{ - k JWHelHass KoMOuHanust - 5a - 4¢ paBHa
1)- 27 +107 - 19k

2)- 27 - 107 - 194

3)27 - 107 - 19k

4)- 2 +10,; +194k



3. st BektopoB @ =(2,-4.1) b =(1,- 1,1), ¢ =(-2,- 3.1) BeIpaxenue (a@- b)c
PaBHo ...
4. VI3BeCTHO, YTO CKAIAPHOE MPOU3BEAEHUE @b =10, |a@| =4, yron Mexay 3TuMu
JT _
BEKTOpaMu paseH ¢ =~ Jliuna BekTopa | paBHa ...
5. Beipaxkenue i° - 2i -j-j> +4j -k - 3k +2k -i paBHo....

6. Ecim A(- 2.5.-2), B(4,-3.,2), C(-4.5,2), to miomiaas Tpeyrojibanka ABC
paBHa. ..

7. JIis KOJUIMHEAPHBIX BEKTOPOB & =(-2.,1,x), ¢ =(-6,1,3) X U y COOTBETCTBEHHO
paBHBI

1)-1u3

2)-1u-3

31 -3

Hlu3

8. Jl1st IepIEHUKYIIAPHBIX BEKTOPOB b =i - 4/ +xk | & =-2{ - k& X paBHO ....

9. Bekropet @ =2/ +4j- 3k | b =xk, ¢ =3i - 4 - 5k SBISIFOTCSI KOMIUTAHAPHBIMH TIPH X
paBHOM

1)-2

2)0

32

4)4

10. CymMa mpoeKmuii BeKTopa 3i X7 +2i Xj+ jXj- 37> +2j >k - k <j paBHa ....

Kpamxue memoouueckue yxkazanus

I[ITM coxepxaT TECTOBBIC 3aJIaHHUSI C BHIOOPOM OJIHOT'O WMJIM HECKOJIBKHX IPABUIBHBIX
OTBETOB, BBO/I YHCJIA.
Hlxana oyenxu

Onenka | bamnel | Onucanne

5 3 3amaHye BBIIOIHEHO MMOJTHOCTHIO U a0COIOTHO NMPABUIIBHO.

4 2 3ajaHKe BBHIIOJHEHO MOJHOCTBIO U MPAaBUIILHO, HO PEIICHNE COAEPKUT HEKOTOPbIEe HETOYHOCTH H
HECYIIECTBEHHBIE OLTHOKH.

3 1 3ajaHye BEIIIOIHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIMMOKaMH, HO MOAXO/ K PELICHHIO, Uiest
pELIeHH s, METO] IIPaBHIIbHBI.

2 0 3agaHue He BBIMOJIHEHO, HMEET OLIHOKH.

5.7 Illpumepsbl TeCTOBBIX 3aJaHU I

Tecr 3

1. YpaBHeHHe TPSAMOii, poxosiiiei uepe3 Touky -A(-2.,5) mapaiiesbHO 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. Ecnu touka C(X,,5) npuHauiexuT npsMoii - 4x +y - 1 =0, 1o koopauHaTa X, paBHa..

3. KBazpar paccrosiaust ot Touku B(4.5) o npsimoii 5x +2y - 1=0 pageH ....

4. Tlnomans TpeyroiabHUKA, 0Opa30BaHHOTO MpsiMoil 4x- ¥ +8 =0 y KOOpPAMHATHBIMU
OCSIMH, paBHa ...



x =-7r+3, x-1 +5
2

5. Ilpsimble _ u = SIBJISIFOTCS
y =3t-1

1 )mapasuiensHBIMU

2)nepeceKaronMMKCs U NEPIEHIUKYISIPHBIMU
3)nepeceKaroIMMHUCs U HETIePIICH IUKYIIIPHBIMU
4)coBITaIafOIITUMHU

6. Ecnim mpsimast 3agaetcst 00myMu ypaBHEHUSIMA o ,Toee

HaIIPaBJISAIOIIUNA BEKTOP UMEET KOOPAUHATHI

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

4)(0,- 5.- 10)

=1 ocsmu CUMMCTPUU ABJISAIOTCA IIPAMBIC

_9\2 2
7. st anuarca (x-2) +(y 23)

1)x =2
2)x =-2
3)y=3
4)y =-

8. PaccrostHne MeXIy mapauieIbHBIMH IUNIOCKOCTAME - 2x +4y +4z+9 =0 y

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

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

napajajiCJIbHbBIMHA ABJIAIOTCA:

1) Q3 uQ2

2) HeT mapaieNbHbIX JIOCKOCTEN

3) Q2u Q1

4)QluQ3

10. YpaBaenue x° - 4x+y° =0 omnpenenseT OKPyKHOCTb paguyca ...

Kpamxue memoouuecxue ykazamusi
I[ITM conepxaT TeCTOBBIC 3aJaHHsSI C BEIOOPOM OJIHOTO HIIM HECKOJIBKHUX TPABUIBHBIX

OTBETOB, BBOJI YHCIIA.
IlIxana oyenku

Ouenka || bamisr Onucanue
5 3 3aj1aHne BBIMOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 ) 3ajaHie BBIMOIHEHO TOJHOCTHIO M MPABUIILHO, HO PELICHHE COACPIKUT HEKOTOPhIE HETOYHOCTH U
HECYIIECTBEHHBIE OMIHOKH.
3 1 3aaHie BBIMOIHEHO HE MONHOCTHIO, C CYIIECTBEHHBIMH OIIUOKaMH, HO MOJXO K PELICHHIO, HIes
peLICHHs, METO TPABIIIbHBL
2 0 3aaHye He BHIIOJHEHO, HMEET OIIHMOKH.
5.8 Ilpumepnbl TECTOBBIX 3aJaHU
Tect 4
1. Ecnu z, =-6+5i, z, =-4+i, To cymMMa JIeHCTBUTEIILHOM M MHHUMOW YacTed dmcia
Z, ‘Z, paBHa .....

2. Jlyist KBajipaTHOrO YpaBHEHHS z” +14z +58 =0 cyMMa A€HCTBHTEILHON U MHAMOM

yacTen KOpPH, JICKAIICTO B HWKHEH IMOJYIINIOCKOCTH, paBHaA ...

3. ApryMeHT KOMIUIEKCHOIO YMCIA z =+/3 - i PaBeH

T
1)3

4
2) 3



117
S

T
4)g

4. Momy/b KOMIUIEKCHOTO YUCIa =z =1- +/3;/ paBeH ...

Kpamkue memoouuecxue ykasanus
I[ITM conepxaT TecTOBbIE 3aJaHHsl C BBIOOPOM OJHOTO NPABHWIHLHOTO OTBETA, BBOJ

qucia.
ILlIxana oyenku
Onenka | bamst Onucanue
5 3 3agaHue BBIOJIHEHO MOJHOCTHIO M a0COIIOTHO NPABUIIBHO.
4 ) 3agaHue BBIMOJIHEHO MOJHOCTHIO U MIPABUIIBHO, HO PEIICHHUE COAEPKUT HEKOTOPBIE HETOYHOCTH H
HECYIIECTBEHHBIEC OIIMOKH.
3 | 3agaHue BHIMOJIHEHO HE MOJHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKAMH, HO MOAXO/ K PELICHHIO, HAes

peumeHusA, METOA NTPABUIIBHBIL.

2 0 3a7aHue He BBIIIOJIHEHO, UMEET OLIMOKMU.
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