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MecTo IMCHHMILIMHBI B CTPYKTYpe 00pa30oBaTe1bHOIl MPOrpaMMbl

Huctunmuaa  «OCHOBBI TEOMETPUM H  KOMIBIOTEpHOM TpadHKh» OTHOCHUTCA K
JUCHUTUTMHAM 4YacTH, (GopMupyeMoil ydacTHHKaMu oOpa3oBaTeNbHBIX OTHomeHuid bioka 1.
Jucuuminael (MOZYIM) MOIYJIS ClIEHUaIbHBIX Pa3/IesioB MpeIMeTHOM o0nacTu y4eOHOro IiaHa
OCHOBHOM TNpO(ecCHOHANBbHON 00pa3oBaTeNbHOM MpOrpaMMbl BBICHIETO O00pa3oBaHUS —
mporpamMmbl  OakanaBpuata mo HampaBieHutro noarotoBku  44.03.01 Tlemaroruueckoe
o0Opa3oBaHue, HANpPaBICHHOCTb (HMpoduib) oOpa3zoBareiabHON mporpammel «MHPOpMaTHKay,
3a04HOM (OpMBI OOYICHHUS.

JucuumumHa onupaeTcs Ha pe3yiabTaThl  00ydeHHs, C(HOPMHPOBAHHBIE B pPaMKax
HIKOJILHOTO  Kypca  «['eomeTpus»  WIM  COOTBETCTBYIOIIMX  AMCHUIUIMH  CPEIHEro
po(ecCHOHATLHOTO 00pa30BaHus, a TAKXKE psda JUCHUILIMH Y4eOHOTO TUIaHA, M3YYEHHBIX
00y4aromuMucs B IPEIbIIYIINX ceMecTpax: MaTemMaTuueckue OCHOBbI HH(POPMATHUKHU.

Pe3ynbraTel u3yueHus! IUCHUILIUHBI SBISIFOTCS OCHOBOW JUIS M3YYEHHUS JUCLUUIUIMH H
npoxoxaenus npaktuk: 3D-moxenuposanue, [lenaroruueckas nmpakTuka mo HGOpMaTUKe.

IlepeyeHb IUIAHHPYEMBIX pPe3yJbTATOB 00yueHHs] (00pa3oBaTeIbHBIX Pe3yJIbTATOB)
10 JMCUHHIJIMHE

e ibI0 OCBOCHHS AMCUUILUIMHBI PACKPBITH CTYJCHTaM 3HAUYCHHE TeOMETPHHU, YTIyOUTh X
MPEJICTABICHUE O MECTe TNeOMETPHH B M3YYCHHH OKPYXKAIOIIEr0 MHUpa; I[OMOYb OyayIiemy
YYUTEIIO TIOHATh CMBICI M 3HAYCHHE PA3JICIOB MATEMATHKH, OTHOCSIINXCS K TEOMETPHUH.

3agadeii OCBOCHHUS IUCIMIUIUHBI SBJISETCS W3YYUTh OCHOBHBIE pa3Jielbl T'€OMETPUU U
BOCIIUTATh OOIIYI0 TEOMETPUYECKYIO KYIbTYpY, HEOOXOIUMYI0 Oyaymemy y4YuTelo IS
MOHMMAHUSA KaK OCHOBHOTO Kypca MaTeMaTHKH, TaK M IIKOJbHBIX (DaKyJIbTaTUBHBIX KYpPCOB;
CIOCOOCTBOBAaTh Pa3BUTHIO MBINUICHUS; pPa3BUBAaTh YMEHHE CaMOCTOSTEIBHOH paboThl ¢
MaTeMaTHYeCKOl JUTepaTypoii; kKypc «['eoMeTpumn» JOMHKEH AaTh CTYACHTaM 3HAHUS, HABBIKU U
YMEHUS1, HeOOXOJMMBIE IS YCIICIIHOTO U3YYEHUS APYTHX Pa3/IeIOB MATEMaTHKH.

B pesynbrare ocBoeHHsS mporpamMmbl OakajgaBpuaTra OOyYaroIIMiCS JTOJKEH OBIAICTh
CIeNYIOIMMU  pe3yjibTaTaMu o00ydeHus 1o jgucuuriiuHe «OCHOBBI T€OMETPHUH U
KOMITbIOTepHOU rpaduku» (B Tabiuie MPeICTaBICHO COOTHECEHHE O00pa30BaTeIbHBIX
PE3yJIbTAaTOB 00YUYCHHUS 110 TUCHUIUIMHE C MHAUKATOPAMU JOCTHIKCHUS KOMIICTCHIIHMN):

Kommnerenmus u O0pa3zoBarenbHbIe Pe3yIbTATHI JUCIUTUIAHBI
UH/IUKaTOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHIXXCHUSA B 3HAET ymeeT BJIAJICET
JUCLUIUINHE

[TK-1 Criocoben OP-13nare  ponp u | OP-4 YMETh

OCBanBaTh U MECTO JUCIMILIMHBI B | OCYLIECTBISATH  OTOOP
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AUNIAKTHHCCKNC _ | ocHOBHBIE IPUEMBI U

CIMHHUIIBI IPEIMETHOH | v reroner permerms

obmactu npoGieM u 3a1a4

(mpermoaBaeMoro Tpe/IMETHOI

MpeMeTa)




[TK-1.2 Ymeer
OCYIIECTBIISATH OTOOP
y4eOHOT0
COJepXKAHUSA IJISl €TO
peanu3aluy B
pa3iIn4HbBIX hopmax
00yJeHus B
COOTBETCTBHUHU C
tpedoBanusiMu OI'OC

00

oOJracTu.

1. O0beM JUCHUIUIMHBI B

AKaJCMHU4YCCKUX 4YacCoB,
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BbI/IeJIECHHBIX HA KOHTAKTHYI0 PpadoTy o00y4aroumuxcs ¢

npenojaaBarejeM (M0 BHIAM Y4eOHBIX 3aHATHI) M HA CAMOCTOSITEILHYI0 pPadoTy
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2. Coaep:xxaHue JUCHUIUVIMHBI, CTPYKTYPHPOBAaHHOE 1O TeMaM (pa3jesaM) ¢ YKa3aHHeM

OTBCJICHHOI'0 HA HUX KOJIN4YE€CTBA AaKAACMHUYE€CKUX YaCOB U BU/10B y‘lGﬁHLIX 3aHSATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECHEA AKAOEMUUECKUX YACO8 U
6U008 YUEOHBIX 3AHAMUIL

OopraHu3anuun O6y‘leHI/I}I

KonnuecTBo yacos no ¢popmam
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BekTops! u onepanny Hag HUMHA. MeToa KOOpAUHAT 1 2 20
Ha IJIOCKOCTH
JIuanm BTOpOTrO MOpsAAKA
POTO HOPA 1 2 20




Mertoa koopauHat B mpoctpancTBe. [Imockoctu u 2 29
HpSMBIE B IPOCTPAHCTBE

[ToBepxHOCTH BTOPOTO MOPsIIKA

Bcero nmo xucuuninHe: 4 - 10 85

3.2.Kpamkoe onucanue cooepiicanus mem (pazoeyoe) OUCUUnJIUHbBL

Kparkoe cogep:xkanue Kypca

BEKTOPBI U OITEPAIIUN HAJZT HUMU. METO/] KOOPIMHAT HA IIJIOCKOCTM.

CkaysipHBle M BEKTOPHBIE BEIMYMHBI B MareMaruke. Bekrop. [InuHa u HanpasieHue
BekTopa. KoumMHeapHble U KOMIUIAHApHBIE BEKTOpHI. PaBHBIE BekTOph! JIMHEHHBIE Oonepaunuu
HaJ BeKTOpaMH. JIuHeiHas 3aBUCHUMOCTb BEKTOPOB. KoOpAHMHATBI BEKTOpa OTHOCHTEIBHO
JaHHOTO 0a3Wca M WX CBOWCTBA. AKCHOMBI BEKTOPHOrO mpocTpaHcTBa. CKasipHOe
IIPOU3BE/ICHNE BEKTOPOB U €ro CcBOMCTBA. [[pMeHEeHNe BEKTOPOB K PELICHMIO 3a7a4 HIKOJIBHOTO
Kypca F€OMETPHH.

A¢dunHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. JleeHne oTpe3ka B JaHHOM OTHOILEHHH.
IIpoctoe oTHOomIEHME Tpex ToudeK NpsMoM. [IpsAMoyronbpHas nekapToBa CUCTEMa KOOpPIAUHAT.
Paccrosgnue wMexny nByms Ttoukamu. [losmspuele koopamHatel Ilepexon oT mHOJApHBIX
KOOpJMHAT K JIeKapTOBbIM U 00paTHO. ['eomMeTpuueckoe MCTOJIKOBAaHME YpaBHEHUM U
HEpaBEHCTB Mexy koopauHatamu. [Ipumepsl. AnreOpandeckas JuHus U ee nopsaok. Ipsmas
muausA. Pasnuunbie criocoObl 3amanus npsmoii. O0mee ypaBHeHHE mpsiMol. ['eomerprueckuit
CMBICJT KO3 (UIMEHTOB MpU TEKYIIMX KOOpAMHATaxX B OOLIEM YpaBHEHUM HPSMOM.
['eomeTpuueckuil cmbica 3Haka TpexuwieHa Ax+By+C. B3auMHoe pacrosioxkeHue IByX MpsIMbIX.
[TpusHaky napauleIbHOCTH M NEPHEHAUKYISIPHOCTH JBYX NPAMBIX PaccTosiHME OT TOYKHM 10
IPSAMOM. YTOJI MEKY ABYMsI IPAMBIMHA. MeToa KOOpAMHAT B PEIICHUH 3aa4 IKOJBHOIO Kypca
TEOMETPHH.

JIMHUU BTOPOI'O IIOPAIKA.

Onnunc: onpeneneHne, KaHOHWYECKOe ypaBHEHME, cBoiicTBa ['mmepboma: ompeneneHue,
KaHOHHMYECKOE ypaBHEHME, cBoiicTBa. Acumnrotrsl. [lapaOosa: ompexneneHue, KaHOHHYECKOE
ypaBHeHUe, cBoMcTBAa DOKYChl M IUPEKTPUCHI JUHUN BTOPOIO IOPSAAKa YPaBHEHHUE JIMHUU
BTOPOTO MOPSAKA B HOJSPHBIX KoopauHaTax. OO1iee ypaBHEHHE JTMHUM BTOPOTO MOPSIKA.

METO/J[ KOOPIMHAT B IIPOCTPAHCTBE. IIIOCKOCTHM WM IIPAMBIE B
I[TPOCTPAHCTBE

A¢dunHas cuctemMa KOOpAMHAT B MPOCTpaHCTBE. [leneHre oTpe3ka B JaHHOM OTHOIIEHUH.
[IpsMoyronbHas JAekapToBa CHCTEMa KOOpAMHAT. PaccrossHue Mexay JBYMs TOYKaMH.
I'eomMeTpuyeckoe UCTOJIKOBAaHUE YPABHEHUN M HEPABEHCTB MEXAy KoopAauHatamu. IIpumepsl.
BekTropHOE M CMeEIIaHHOE NMPOM3BEACHUE BEKTOPOB. BBIYMCIIEHHME IIOMAAU TPEYTrOJbHUKA U
o0beMa TeTpas/pa Y cI0BHs KOJJIMHEAPHOCTH JBYX BEKTOPOB, KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Paznumunbie  cmocoObl  3amanus  1wiockocTH.  OOmiee  ypaBHEHHE — TUIOCKOCTH.
['eomeTpuueckuii cMbIC KO3(GGUIMEHTOB NpPU TEKYLIIUX KOOpAMHATAX B OOIIEM YpaBHEHHH.
I'eomeTpuyeckuit cMbicn 3Haka MHorouineHa Ax+By+Cz+-/[. B3zanmHoe pacnonoxeHue IByX.
[Tpu3Haky napauieaIbHOCTH U NEPIEHIUKYIIPHOCTH ABYX IUIOCKOCTEN. PaccTosiHME OT TOUKHM 10
IUIOCKOCTH. YTOI MEXIy ABYMS IUIOCKOCTSIMHU. PaznnuHble crmocoObl 3agaHus MpsSMON B
IIPOCTpaHCTBE. B3auMmHOe pacnosjoXkeHue JAByX MpsAMBIX B IIPOCTpAaHCTBE. Bzaumuoe
pPacnoJIOKEHUE MPSIMONA M TUIOCKOCTH. YTOJ MEXKIY ABYMs MPSMBIMH, YIOJI MEXAY IPSIMOM H
IJIOCKOCTBIO.

[TOBEPXHOCTHU BTOPOI'O [IOPAAKA




Onnuncoun, runepoononsl, mapadononasl OnpeaeneHns, KAHOHUYECKUE YpaBHEHUsI, CBOWCTBA.
[Hunuaap u koHyc BTOoporo mopsigka Konwmdeckue cedeHus. [IpsmonumHeiiHbie oOpasyroniue
MOBEPXHOCTU BTOPOTO MOPSIKA.

3. IlepeyeHb y4eOHO-MeTOAUYECKOI0 oOecrevyeHUs UIA CAMOCTOSITEIbHOH pPadoThI
00y4arommxcs 1Mo JUCHUILINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIAETCS 0cO00W (OpMOi OopraHu3anuu y4eOHOro
nporecca, MPEACTABISIOMAs  CO00H  IUTAaHUPYeMylo, II03HABAaTENbHO, OPraHU3alMOHHO U
METOJIMYECKH HANpPABIAEMYIO0 JESTeIbHOCTh CTYJICHTOB, OPHEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3ysibTara, OCYLIECTBISIEMyI0 0€3 TpsMOH  IOMOIIM  IPENO/aBATEIIs.
CamocrosTenpHas paboTa CTYIEHTOB SIBIISIETCS COCTABHOM 4YacThIO y4eOHOH paboOTHl M MMEeT
HeJIbI0 3aKpeIUIeHUe M yIriIyOJIeHHE TOJIyYeHHBIX 3HAHWH M HaBBIKOB, IOMCK U NpHOOpETeHHE
HOBBIX 3HaHUI, a TAK)KE BHIMOJIHEHUE YU€OHBIX 3aJJaHU/, TIOATOTOBKY K MPEACTOSALINM 3aHATUSIM
u o9K3ameHy. OHa mpexycMaTpuBaeT, KakK HpaBHiIo, pa3paboTKy pedeparoB, HamucaHue
JIOKJIAJIOB, BBIIIOJIHEHHE TBOPYECKHX, WHAWBHUIYAIbHBIX 3aJaHU B COOTBETCTBUHM C y4eOHOM
pOrpaMMOil (TEMaTHYECKUM TUIAHOM M3Y4YEHUS AMCHUILIMHEI). TeMa /Ui TaKoro BBICTYIUICHHS
MOXKET OBITh TPEIJIOKEHA IpernojaBaTeleM WM n30paHa caMHM CTYJSHTOM, HO MaTepHual
BBICTYIUICHUSI HE JOJDKEH IyOIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbIH MaTepHuam
CIIY’)KUT JTOTIOJIHUTENbHOW WH(poOpManuei A paboThl Ha MPAaKTHYECKHX 3aHATHAX. OCHOBHAS
1eIb TAHHOTO BU/Ia pabOThI COCTOUT B 00Y4YEHUH CTYACHTOB METOJaM CaMOCTOSITEIEHON pabOThI
¢ y4eOHBIM MaTepuasioM. J[JIsi TIONHOTBHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHUS,
TpeOyercsi paboTa ¢ mepBoucroyHMKaMu. Kypc mpemycMaTrpuBaeT caMOCTOSTEIbHYIO padoTy
CTYACHTOB CO CIIEHMAIBbHOW JuTeparypoii. CieyeT OTMETHTh, YTO CaMOCTOsTeNIbHAs paboTa
CTYZICHTOB PE3yJbTaTUBHA JIUILb TOTa, KOTJIa OHA BBIIOIHSACTCS CUCTEMATHYECKH, TNIAHOMEPHO
U LIeJIEHAINPABIICHHO.

3agaHus Ui CaMOCTOATENFHOM — paboThl  MPEAyCMaTPUBAIOT  MCIIOJIB30BAHUE
HEOOXOJMMBIX TEPMHUHOB W TMOHATHH 1O Tmpobiematuke Kypca. OHHM HaleIWBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3Y4aeMOro Marepuaia, MOUCK OnOnmorpaduyeckoro
MaTepHala 1 IEKTPOHHBIX HCTOYHUKOB HH(OpMAINH, WILTIOCTPATHBHBIX MaTepPHAiOB. 3aJaHUs
[0 CaMOCTOSITEIbHON paboTe JarTcsd IO TeMaM, KOTOpble TpeOyIoT JIOTOJIHUTEIbHON
popaboTKH.

OO0umii 00beM CcaMOCTOATENBHOM pPabOThl CTYAEHTOB MO JMCLUUIUIMHE BKIIOYAET
AyJUTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSITEIIFHYIO Pa0OTy CTYJCHTOB B TE€YEHHUE CEMECTpa.

AynuTOpHas caMOCTOsTENIbHAs paboTa OCYIIEeCTBIseTCs B ()OpMe BHIIIOIHEHUS TECTOBBIX
3aaHuid, Keic-3a/a4, THCHMEHHBIX IPOBEPOYHBIX pPAa0OT TO AMCHUIUIAHE. AyIUTOpHAS
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepHasoB, Kelc-3ahay Mo pasjaenam
JVICIIATUTHHBL.

BHeayauTopHasi caMocTosTe IbHast paboTa OCYIIECTBISETCS B hopMax:

BHeayauTopHasi caMocTosiTeIbHasE paboTa OCYIIECTBISETCS B (hopMax:
- MOATOTOBKM K YCTHBIM BBICTYIUICHHSIM [0 MaTepHaiaM JIEKIHH, CaMOCTOSTEIbHBIX JOKJIAI0B,
MpE3EHTAaLINM;
- MIOJIrOTOBKM TECTOB IO BOIPOCAM MPOrPAMMBI
- IOMAIIHKUX 3aJaHHUH U1 CAMOCTOSITEIIBHOTO PELICHHMSL.

OC-1. Temwt pecpepamos
OO0r11ast TeOpHsi MOBEPXHOCTEH BTOPOTO MOPSI/IKA.
[TpuMeHeHHEe KOMILJICKCHBIX YHCEN B IIAHUMETPHUH.
Penrenue 3a71a4 HIKOJIBHOI'0 Kypca rcOMETprUH aHAJIMTUYCCKUMU MECTOJaMU.
['eomeTtpus Ha chepe.

b

OC-2. CamocTosiTesqibHasi padoTa

1. Manbl BepmuHbl yeTbipexyronbuuka A(5,2), B( 1,-3), C(-2,1), 1(2,6).



a) [TocTpouTs yetbipexyronbpHuk B GeoGebra.

0) Jokasate, uto ABCJ] mapamienorpamm,
B) OnpenenuTh BEIMYUHY YIiia A U IPOBEPUTH MPABHILHOCTh IIOCTPOCHUS,
r) Haiitu ckansiproe npousBenenue AB - B/ .

2. Ha croponax AB, BC u A/l xBaapata ABCJ] BeiOpanbl cooTBeTcTBeHHO TOukd M, P u K Tak,
uyro M - cepeauna AB, PC=2BP, KA=2]JIK. IToctpouTs 4eptex k 3amaye B GeoGebra. Haiitu
yrod Mexay npsamMbiMi MC u PK 1 ipoBepuTh NpaBUILHOCTD BBIYUCICHUIA.

3. Jlokasatb, 4yTO IpsimMasi, mpoxosuias uepes BepinHy A TpeyrosnbHuka ABC u cepeauny
menuansl B/, neaut ctopony BC B otHomenuu 1:2. IToctpouts ueprex k 3agaue B GeoGebra.

OC-3. Konrpoannasi padora Nel
3anaua 1. Jlans! Bepmnsl TeTpasdapa A(1,0,-2); B(2,1,-1); C(0,2,-3); 1(-1,-2,0). [Toctpouth
n300paXKeHue TeTpas/ipa no 3aJaHHoMY ycioBuio B GeoGebra. Berauciutb: 00beM TeTpasapa;
koopauHathl Touku K, nensmeit orpe3ok AB B otHomenuu 2 : 3; momans rpanu JCA.
[TpoBepuTh NPaBUILHOCTh BBIYUCICHUH.
3amaya 2. Jlanel koopauHaThl BepuinH TpeyroiabHuka ABC: A(-5;9), B(7;0), C(5,14). IToctpouTts
uepTex K 3anaue B GeoGebra. Haiitu: a) ypaBuenus ctopon AB u BC; 3anucats ypaBHenue AB
«B oTpe3kax», BC — ¢ yrinoBsiM K03 HUIIEHTOM;
0) ypaBHeHue MeuaHbl BB1 1 IeHTp TskecTH TpeyrojabHHKa,
B) ypaBHeHHe BbicoThl CJl 1 ee anuny;
I') KOOpAUHATHI TOUKH P, cuMMeTpuuHOil Touke A oTHOcuTenbHO CJL;

n) yroa B.

OC-4. KontpoabHas padora Ne2

3amaya 1. Jlaubl BepuiuHbl TpeyronbHoi npusmsl A(1,-2,2), B(1,0,-1), C(0,1,2), A1(-1,1,1).
[TocTpouTsh yepTex k 3amgade B GeoGebra.
Haiitu: a) ypaBuenue minockoctu ocHoBanus ABC;

0) ypaBaenue npsimont AC;

B) ypaBHEeHHS BbICOTHI A1H npusmsr;

) JUIMHY BBICOTHI A1H;

1) BBIUUCIIUTh BETMUUHY yTJIa MEXIy peOpoM AA1 U MIOCKOCTBIO

ocHoBanus ABC;
€) BBIYHCIUTH O0BEM MPU3MBI;
) BBIYUCIUTH MII0Ias ocHOBaHUS ABC mpu3msl.

3agaua 2.
Onpenenurs B3aMMHOE pacrojioxkenue npamoi £ ¢ x+y -2z-9 =0) ¢ 2x+3y-z=0) u
IUIOCKOCTBIO O X —Z + 11 = 0. Beruucnute paccTosiHue OT Havajaa KOOpAUHAT 10 npsMoit £ u
TUTOCKOCTH 0.

3amaya 3. Jlokasars, uyto npsimbie £: (x —1) /1=y /3=(z2-2)/5
um: =-3t
y=1+2t
Z=-2—t CKpEIIMBAIOUINECS U BBIYUCINUTH PACCTOSHIE MEXY HUMH.

ﬂﬂ}l CaAMOCmMOAMENbHOI NOO20MOBKU K 3AHAMUAM O Oucuunﬂuuepekomeudyemc;l
Ucnoib3oeambs yueﬁno-memoduuecxue mamepuaiiol:

1. I'pummmuaa C.A., KyeBmmnoBa A.H., KypeneBa T.H., YepeBarenko O.U. I'eomerpus:
yuebHo-MeToinyeckoe rnocobue. Yacte 1. — Yapgauosck: Yal'TlVY, 2017. - 12 c..



2. I'pummuaa C.A., KyeBmmnoBa A.H., KypeneBa T.H., UepeBarenko O.U. I'eomerpus:
yaeOHO-MeToanueckoe mocoodue. Yactp 2. — Yuesaosck: Yal'IIVY, 2017. - 11 c..

3. IIpokonbes I'.C., CannaeBa I'.B. Meronnueckue ykazaHus U KOHTpojbHast padora Ne 1
no teme «['eomerpuss Ha miuockoctuy». s CTyIEeHTOB — 3a04HMKOB 1 Kypca ¢u3HKo-
MaTeMaTH4ecKoro (hakynbreTa.- YIbsHOBCK, 1996. (bubaunorexa Yal'IIV).

4, [Ipokonwes I'.C., YepeBarenko O.U. Meroguueckue peKOMEHIAIMU W KOHTPOJbHAsS
pabota Ne 2 mo teme «l'eomerpusi B mpocTpaHCTBE». [[1s1 CTYyIE€HTOB — 3a0YHUKOB 2 Kypca
buszuKo-maTeMaTudeckoro axkynprera .- YibsHoBcK, 2010. (bubmuorexa Yal'TIV).

4. IlpumepHble OI€eHOYHbIE MATEPUAJBLI Jsi TPOBeIEHHUS TEKYylero KOHTPOJIs
ycIeBaeMOCTH H MIPOMEKYTOYHOM aTTecTallul 00y4YalomMXcsl 10 AUCUHUILINHE

Opranusanus ¥ NpoBeiecHUE aTTeCTALMH CTYAEHTA

@®I'OC BO opueHTHpOBaHBI MPEUMYIIECTBEHHO HE Ha COOOIIEHHE O0ydYaroleMycs
KOMILIEKCA TEOPETUYECKUX 3HaHUM, HO Ha BbIPAOOTKY Yy OakanaBpa KOMIETEHIUH —
JUHAMHYECKOro Habopa 3HaHUM, YMEHUH, HABBIKOB U JIMYHOCTHBIX KaueCTB, KOTOPHIE MTO3BOJISIT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIOCOOHBIM Ha pBIHKE TpyJa U YCIEIIHO MPO(hecCHOHAIBHO
peanu30BBIBATHCA.

B npouecce ounenku 6akanaBpoB HEOOXOAMMO UCHONb3YIOTCS KaK TpaJULMOHHbIE, TaK U
WHHOBAIIMOHHBIE THIBI, BUIBI U (GOPMBI KOHTpOJSA. IIpm 3TOM NOCTENEHHO TPaJAUIIMOHHBIC
CPEICTBA COBEPLICHCTBYIOTCS B pYCJI€ KOMIIETEHTHOCTHOIO IIOAXO0Ja, @ WHHOBALIMOHHBIC
CpezcTBa aIalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAllMM — IPOBEPKA OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBI
JTUCHUATUTMHBI-IPAKTUKYMa Yepe3 COPMHUPOBAHHOCTH 00Pa30BaTEbHBIX PE3YIbTATOB.

IIpomexyTouyHasi aTrecTalusi OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEPILUAECT
WU3y4Y€HUE OUCLUIUIMHBIL, IIOMOIaeT OLEHWUTb KPYIHbIE COBOKYIHOCTM 3HAaHMW WM YMEHUH,
(opMHpOBaHUE ONPEIEICHHBIX KOMIETEHIUH.

OLEeHOYHBIMM  CPENCTBAMU TEKYILIETO OLICHUBAHUS SBJSIIOTCS: JOKJAJ, TECThl I10
TEOPETUYECKUM BOIpOCaM JUCHMIUIMHBI, 3allluTa MpakTUyeckux pador u T1.n. KoHTponb
YCBOEHHs Marepuajla BEIETCS PEryjaspHO B TEYEHHE BCErO CEMECTpa Ha MPaKTUYECKHX
(ceMrHapcKux, 1a00paTOPHBIX) 3aHATHUSAX.

Ne CPEJCTBA OLLIEHUBAHU, OO0pa3oBarenbHbIe
H/H HCIOJIB3YEMBIC JIJId TCKYIIETO OICHUBAHUA TTOKa3aTeCIIsd pGSyJ'II)TaTLI I[I/ICHI/IHJ-H/IHBI
(hopmupoBaHYSI KOMIIETEHITUU
OueHovHbIE CpeAcTBa AJs Tekyeid arrecranuu | OP-1 3HaTh pOJIb u MECTO
OC-1 3amuTa pedepara TUCIWIUIMHBL B OOMIeW  KapTHHE
Hay4YHOTO 3HAHUS;
OC-2 CamocrostenbHas padboTa OP-2 3Hatp CTpPYKTypy, COCTaB U
JTUJIAKTHUECKUE CJMHUIBI COJCP KaHuUs
OC-3 KonTtpounbHas pabora Nel JIMCITUTIIMHEL,
OP-3 3HaTeh OCHOBHBIE TIPUEMBI U
OC-4 KontponbHas padora Ne2 METOJIBI pelIeHus MpobiieM U 3ajad
MpeaMeTHON obacTy,
OP-4 ymeTp oOCyHECTBIATH OTOOP
yu4eOHOTO  coJlepXaHus  JJIsi  €ro
O1eHouHBIE CpeNCcTBA AJA MPOMEKYTOUHOI peanuzanMd B pa3IMYHBIX (opmax
aTTecTalMu o0y4eHus B COOTBETCTBHHU c
3a4eT (IK3aMeH) COBpPEMEHHBIMH  TpeOOBaHUSIMU K
OC-5 sk3ameH B opMe yCTHOTO cobeceioBanusi | 00pa3oBaHMIO.




Onucanne OIEHOYHBIX CPEJCTB M HEOOXOAMMOro 000pyHOBaHMS (IEMOHCTPAIIMOHHOTO

MaTepI/IaJIa), a TaK XK€ Mpoucaypbl W KPUTCPUHU OLCHUBAHHUA HWHIUKATOPOB AOCTHIKCHUA
KOMHCTCHHI/Iﬁ Ha pa3/IMYHbIX 3TallaX UuX (bOpMHpOBaHI/Iﬂ B IIpOECCe OCBOCHUA O6p330BElTCJ'IBHOfI
nporpammsbl  IIpCACTABJICHBI B CDOHIIC OLCHOYHLIX CPCACTB [JJId TCKYWICTO KOHTPOJIA
YCIICBACMOCTHU U HpOMC)KyTO‘lHOﬁ aTTcCTalluy 110 AUCLHHUIIJINHC.
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Mamepuanwi, ucnoibyemole 011 MEKyuie20 KOHMPOs YCResaemocmu
o00yuaruuxca no OucCyunIuHe
Marepuansl Juist Oprauu3aliy TeKyIIeH aTTecTalluy IPeICTaBlICHbI B 1.5 MPOrpaMMBl.

Mamepuanwi, ucnov3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeeaemMocmu
o00yuarmuxca no OuCUUnIuUHe

OC-5 Jk3amen B (popMe YyCTHOIO codeceq0BAHUSA
IlepeyeHb BONPOCOB K IK3aMeHY
OcHoBbrlI uctons3oBanus GeoGebra

Coznanue ueprexeit B GeoGebra

[TonsiTe BeKTOpa, JUIMHA BEKTOPA, KOJJIMHEAPHBIE, paBHbIE BEKTOPHI. [lepeHoc BekTopa
B JJAHHYIO TOUKY.

JIuHelHbIe Onepaluy HaJl BEKTOpaMH, UX CBOMCTBA. [IoHATHE BEKTOPHOIO IPOCTPAHCTBA.
JInneliHas 3aBUCUMOCTB BEKTOpa. Teopembl O IMHENHOM 3aBUCUMOCTH BEKTOPOB.
I'eomeTpruecKuii CMbICH JIMHEHHON 3aBUCUMOCTH BEKTOPOB.

Koopaunats! Bektopa. O eIMHCTBEHHOCTH Pa3JIoKEHUs BEKTOpPA 110 JaHHOMY 0a3ucy.
CkansipHO€ ITpon3BeieHne BEKTOpOB. CBONCTBA CKAJISIPHOTO IIPOU3BEACHUS.

AddunHas cucremMa KOOpAMHAT Ha TUIOCKOCTH. llpocreiimme 3amaun aHaIMTHYECKON
TEOMETPHH.

10. IlpssmoyronibHast JeKapTOBa CHCTEMa KOOPJAMHAT Ha IUIOCKOCTH. PaccrosHue Mexmy

ABYMSA TOYKaMHU.

11. 'eomeTpuueckoe MCTOJIKOBAHME YPABHEHHM M HEPABEHCTB MEXIYy KOOpAMHATAMH.

[Tpumepsl. O knaccupuKay MIOCKUX JIUHUH.

12. Tlpsimast nuHMA. Y paBHEHUS TPSIMOM, 33 JaHHOW TOYKOW M HAIIPABIISIOIIMM BEKTOPOM.

13. YpaBHeHus npsMoi, 3alaHHON ABYMsI TOUKaMHU.

14. O6uee ypaBHenue npsimoii. MccnenoBanue o011ero ypaBHeHUs MPSIMOH.

15. T'eomerpuueckuit cMmbicl KO3(DPUIMEHTOB NpU TEKYIIMX KOOpJIMHATAX B 0OLIeM

YPaBHEHUH MIPSMOM.

16. 'eomerpuueckuii cMbich 3HakM TpexwieHa Ax +By +C.
17. B3auMHO€E pacnosio;KeHue IBYX MPSMBIX.
18. PaccTossHue OT TOYKM [0 NpsMOH. Yrom Mexay JByMs HPSIMBIMH. Y CIIOBHS

MapaJUIEIbHOCTH U MEPIIEHIUKYISIPHOCTH JBYX MPAMBIX.

19. Dnnunc. BeiBos kaHOHKWYECKOTO YpaBHeHUs aiutunca. CBoiicTBa syumca.

20. T'unep6oia. BeiBo1 KaHOHUYECKOTO YpaBHEHUS TUIep00Ibl. CBOKCTBA TUIIEPOOITHI.
21. ITapaGona. BbiBoJ1 KaHOHHYECKOT0 yYpaBHeHUs mapabossl. CBoiicTBa mapabobl.

22. JInpeKTpHCHI SIUTUIICA U TUTIEPOOITHI.

23. ApdunHas 1 MPSIMOYTrOIbHAs CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE.

24. PerieHre MPOCTEHIIIMX 33129 B KOOPAMHATAX.

25. BekTOopHOE Npou3BeIcHHE BEKTOPOB U €r0 CBOMCTRA.

26. CmemaHHOE POU3BEICHHE BEKTOPOB U €T0 CBOMCTBA.

27. BeIBO/1 ypaBHEHMH TUIOCKOCTH MPH Pa3IMYHBIX CIOCO0aX 3aJaHuUs.

28. O0miee ypaBHEHHE TNIOCKOCTH.

29. YcoBue napajuieaIbHOCTH BEKTOPa U MIIOCKOCTH.

30. UccnenmoBanne pactoiOKeHUS TUIOCKOCTH OTHOCHTEIHHO CHCTEMBI KOOPIMHAT.

31. 'eomeTrpuyeckuii cmbic koaddunmuentos A, B, C B o01ieM ypaBHEHHUHU TIIOCKOCTH.



32. I'eoMeTpuyecKHii CMBICH 3HaKa MHorowieHa Ax+ By+ Cz+ D.

33. BzanmHoe pacnoyioxkeHue ABYX U TPEX IIIOCKOCTEH.

34. PaccTostHEE OT TOYKH JI0 TUIOCKOCTH. YTOJI MEXKIY JBYMS TUIOCKOCTSIMH.
35. PaznuuHble criocoObl 3a1aHus IPSIMOM B IIPOCTPAHCTRBE.

36. B3auMHOe pacnosokeHue AByX MpsIMbIX B IPOCTPAHCTBE.

37. B3auMHOeE pacrosioKeHne MPsSMON U TUIOCKOCTH B TIPOCTPAHCTBE.

38. MeTrpuueckue 3a/1aui TEOPUX IPSIMOH U TNIOCKOCTH B TPOCTPAHCTBE.
39. Dmnuniconn. OnpeneneHue, CBOMCTRA.

40. OnnomnonoctHeIA runepbonons. OnpeneneHne, CBOUCTBA.

41. JIsynosioctHbIi TunepOosion. OnpeneneHne, CBONCTRA.

42. Dnmuntuyeckuit napadonoua. OnpeneneHue, CBONCTBA.

43. T'unepbonmyeckuii nmapadoaouna. OnpeeneHne, CBOUCTBA.

44, [lunuHApUYECKHE TOBEPXHOCTU BTOPOTO MOPsiAKa.

45. Konnyeckre nmoBepxHoctu. KoHnveckne cedeHusl.

46. IToBepxHocTH BparmieHus. [loBepXHOCTH BpalleHHs BTOPOTO MOPSAKA.

B xoH1e n3yyeHus JUCUUIUIMHBI TOABOASTCS UTOTH PabOThI CTYAECHTOB HA JIEKLIMOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX ITyTeM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HaHUH 00y4a0IMXCs N0 JMCHUILIMHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU pabombl 00YYAIOUUXCSL

Ilocemenue Pabora Ha
Ilocemenne
N NPAKTUYCCKHUX | MPAKTHYECKUX | DK3aMeH
JIEKIIUH .
3aHATHH 3aHATUAX
Paz6amioBka mo 5x1=5
2 x 1=2 6amnos 229 6aiuioB 64 6amta
2 BHJIaM paboT 6au10B
kypc | CymmapHBbIii Makc. 2 GaIUIoB MaX 7 banna 236 Gannos 300 GanoB
Oan max max max

Kpumepuu oyenusanus pabomsi o6yyaiowje2ocs no umozam cemecmpa

Ouenka Baausl (3 3E)
«OTIUYHOY 271-300
«XOPOIIO» 211-270

«YIOBJIETBOPUTEIILHO» 151-210
«HEYIOBJIETBOPUTEIBHO 150 u menee

5. Mertoanueckne yKazaHus 1Jis1 00y4aIOMIMXCS 110 OCBOCHMIO U CHMIIIMHBI

YcenenHoe u3ydyeHue Kypca TpeOyeT OoT oO0y4aroIIMXcCsl MOCEIIEHUs JISKIUH, aKTUBHOU
paboThl Ha MPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHsS] BCEX YUeOHBIX 3aJaHUl MpernojaBarens,
03HAKOMJIEHHUS C OCHOBHOW U JONOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKIuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHON paboThl 0Oydaroluxcs,
TpeOyrolas HaBBIKOB M YMEHHS KpaTKO, CXEMaTU4YHO, IIOCJIEJOBATEIbHO M JIOTUYHO
(buKcHpoBaTh OCHOBHBIE MOJIOXKEHUS, BBIBOJIbI, 00001IeHNs, HOpMyIUpoBKU. B KoHIlE nekiuu
npernojiaBaTesb OcCTaBisieT Bpems (5 MUHYT) A8 TOro, 4TOObI OOyyarolmiuecss HMelu
BO3MOHOCTb 33/1aTh YTOUHSIOIINE BONPOCHI 110 U3y4aeMoMy Marepuainy. M3-3a HenocTaTouHoOro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YIAE€TCsl OCBETUTh B IIOJIHOM OOBEMeE,




MOATOMY TIperojaBarellb, IO CBOEMY YCMOTPEHHMIO, HEKOTOpbIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENTLHYIO Pa0OTy CTYJICHTOB, PEKOMEH/YS Ty WM HHYIO juTeparypy. Kpome storo, mms
JY4IIEro OCBOCHUS Marepuaja M CHUCTEMAaTH3allMd 3HAaHWH 10 JUCHUIUIMHE, HEOO0XOIMMO
MIOCTOSIHHO pa30Mparh MaTepuaibl JISKIMHA 10 KOHCIIEKTaM W Y4eOHbIM TocoOusiM. B ciyuae
HEOOXOIMMOCTH 00paIIaThCS K MPETOIaBaTeNI0 32 KOHCYJIbTAIHEH.

IMoaroroBka K NPaKTHYECKUM 3aHSATHSIM.

[Ipyn mOAroTOBKE K NMPAKTUYECKHM 3aHSATUSM CTYIEHT JOJDKEH W3YyYHTh TEOPETHUYECKUI
Marepuall 1o TeMe 3aHSTUs (UCIIOb30BaTh KOHCIEKT JICKIMA, M3YYUTh OCHOBHYIO JINTEPATYpY,
03HAKOMUTHCS C JOTMOJHUTEILHOMN JIUTEPaTypoid, P HEOOXOIUMOCTH JJOIIOIHUTD KOHCIIEKT, JeTiast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPATypHBIX HCTOYHHUKOB). B ciydae 3arpynHeHUi,
BO3HUKAIOIIMX MPU OCBOCHUM TEOPETUYECKOrO MaTepHaia, CTYIACHTY CIeAyeT oOpamarbcs 3a
KOHCYJIbTAIlMeH K mpernojaBaTento. Vs Ha KOHCYJbTAIMI0, HEOOXOIUMO XOPOIIO IMPOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Havase npakTHYecKOro 3aHTHsI IPENOAaBaTelb 3HAKOMHUT CTYJCHTOB C TEMOM, OrJIaniaeT
IUIaH TIPOBE/ICHMS 3aHATHA, BBIIACT 33/1aHHA. B TeueHne OTBEJIEHHOTO BPEMEHH Ha BBIOJHEHHUE
pabOTHI CTYIEHT MOXKET OOPATUTHCS K MPETIOIABATENIO 32 KOHCYIbTAIMEH WM pa3bsiCHEHUAMH. B
KOHIIE 3aHSTHS IPOBOJUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNH, COOeCeJOBaHHUE CO CTYICHTOM.

Pe3ynbraThl BBIMOTHEHUS IPAKTHUECKUX 3[IaHUH OIICHUBAIOTCS B OaJliax, B COOTBETCTBHU C
0aJUIbHO-PEUTUHIOBOM CUCTEMON YHUBEPCHUTETA.

IL1aHbl NPAKTHYECKUX 3aHATHH
3ansaTme 1.

Tema: Ilonsitue BekrTopa. KosiinHeapublie BeKTOphbI. PaBHbIe BeKTOpBI. JIMHeiiHbIe
onepanuy HaJ BekTopamu. CKajJsipHOe Npon3BeaeHne BeKTOPOB. [IpuMeHeHne BeKTOpoB K
PelLIeHHI0 32124 HIKOJBHOI0 Kypca reoMeTpHuH.

1. OO630p nporpammHoro obecrnedyenus. KpaTkas XxapakTepucTuka M 0030p BO3MOXKHOCTEH

GeoGebra. UnTepdeiic mporpammel. YpaBieHne BUAOBEIMA OKHAMH.

2. Co3aHMe IUIOCKOCTHBIX TI'€OMETPUYECKHX OOBEKTOB, [Jo0aBiieHHe M300paxKeHuid B
IUIOCKOCTh 4YepTexka. Mcnosb3oBaHue mporpamMmel NpH PELICHUH 33Jad IIKOJIBHOIO Kypca
MaTEMAaTHKH.

3. Tlomsitme BekTOpa, HYJIEBOTO BEKTOpa; ONpPEICNICHHUs pPaBHBIX, KOJUIMHEAPHBIX,
IIPOTUBOIOJIOXKHBIX, KOMIIJIAHAPHBIX BEKTOPOB. J[11MHa BEKTOpA.

4. Omepanusi CIO0XEHHSI BEKTOpPOB: OIPEAEICHHUE CYMMBI BEKTOPOB; CBOWMCTBAa OIEpaluu

CIIOYKEHUS.

Brruntanue BEKTOpOB.

YMHOX€EHUE BEKTOpa Ha YUCIIO: ONPEIEICHUE, CBOMCTBA ONEPALIUH.

7. CkanspHoe TMpOW3BEACHHE BEKTOPOB: OIpENIEIeHHe, CBOWCTBA (KOMMYTAaTUBHOCTD,
aCCOIIMAaTUBHOCTh OTHOCUTENILHO YMHOKEHHSI Ha YHUCIIO0. TUCTPUOYTUBHOCTb. HEOOXOIUMOE U
JIOCTATOYHOE YCIIOBHSI PaBEHCTBA HYJIO CKAJISIPHOTIO IPOU3BEICHUS, CKAJSIPHBIM KBaJpar,
BBIYHUCIICHHE Yepe3 KOOPAUHATHI BEKTOPOB). OG0OCHOBaHUE CBOMCTB.

o o

3ansTne 2.
Tema: IIpocreiimue 3a1a4u aHATUTHYECKOH r€OMETPUH HA IIOCKOCTH B appuHHOM U
NPAMOYI0J1bHOM 1eKaPTOBOM CHCTEMAaX KOOPAUHAT.

1. Onpenenenune u 3amanue apUHHOW CHUCTEMBI KOOPJAWHAT HA TUIOCKOCTH U B
IIPOCTPAHCTBE.
Pannyc-Bextop Touku. KoopauHaTsl TOUKH.
3. Ilpocteiimme 3anaun, pemaeMble B adduUHHONW cUCTeMe KOOpIMHAT (KOOPAWHATHI
BEKTOPA, COETUHSIOIIETO /IBE TOUKH; JIeJICHHE OTpe3Ka B 33/JaHHOM OTHOILICHUN).
IIpssMoyrosibHAs cUCTEMA KOOPAUHAT.
5. Ilpocreiimme 3amaud, pemaeMble B HNPSIMOYTOJIBHOM cHUCTEME KOOpAMHAT (3HATh

000CHOBaHHUS).
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6. HpI/IMeHeHI/Ie MCTOJa KOOPpAWHAT K PCIICHUIO 3a/1a4 IKOJBbHOI'O KypCa TCOMCTPUMH.

3ansTue 3.
Tema: lIpsamas sunus. Pazan4dnbie cnocoObl 3aanust npsimoii. O011ee ypaBHeHue
npsimMoii. Paccrosinue ot ToukH 10 npsiMoii. MeTo1 KOOPAUHAT B pellleHNH 3124
LIKOJILHOTO Kypca reoMeTpHuH.

1. BbiBoa ypaBHEHHUs NPSAMOM, 3aJaHHOW TOYKOM U HaIIPABJIAIOIIUM BEKTOPOM.

LN
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BriBos1 ypaBHEHUS NPSIMOiA, 3aIaHHOM IBYMSI TOUKAMH.

BpiBOx ypaBHEHMS NpSAMOW, 3aJaHHOM TOYKOW MW IEPIECHAMKYJISIPHBIM BEKTOPOM.
HopManbHblid BEKTOP MIPSMOM.

OO11ee ypaBHEHUE TPAMON.

VYpaBHeHUE NPAMOI «B OTPE3KaX».

YpaBHeHUE MPSIMOH C YIIIOBBIM KO3(PPHUIIHEHTOM.

Pacnonokenune mpsiMoil B cucTeMe KOOpJAUHAT B 3aBUCHMOCTH OT PAaBEHCTBA HYIIIO
K03 PHUIMEHTOB B 00IIEM YPaBHEHUH MPSMOH.

8. VYcnoBus nepeceueHus, COBIACHUS, MAPAILIEIBHOCTH JIBYX MPSAMBIX (C 0OOCHOBaHHEM).
9. T'eomerpuueckuii cMbIC 3HaKa MHOTOWIeHA Ax+ By + C.

10. Omnpenenenue yria Mexay AByMsl psiMbIME. BoiBoa popmybl.

11. PaccTostHuE OT TOYKH A0 MPsAMOil (BBIBOJ (DOPMYJIBI).

3ausartue 4.

Tema: AppunHas u NPAMOYIroJIbHasi CHCTeMbl KOOPAWHAT B IPOCTPaHcTBe. Jlenenne

N
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12.

13.
14.
15.
16.

OTpe3Ka B JaHHOM OTHOILICHUH. PaccTrosinue MEXKAY IBYMA TOUYKAMMU. BeKTOpHOC Hu
CMCIIIAHHOC IMIPOU3BECACHUEC BEKTOPOB.

Onpenenenue u 3a1anue adphUHHON CUCTEMbI KOOPIUHAT B IPOCTPAHCTBE.

Pannyc-Bexrop Touku. KoopauHars! TOUKH.

[Ipocreiimue 3anauu, pemaeMble B apGUHHON crcTeMe KOOpAUHAT (KOOPAMHATHI BEKTOPA,
COEJUHSIOLIETO JIBE TOUKH; JIEJIEHUE OTpe3Ka B 3a/laHHOM OTHOILEHUN).

IIpssMoyronbHas cucTeMa KOOpIAMUHAT.

[Ipocreiimue 3agauu, pemaeMble B MPSIMOYTOJIbHOW CHCTEME KOOpAMHAT (3HATh
000CHOBaHHS).

[IpuMeHeHne MeToja KOOPAMHAT K PELICHUIO 3a/1a4 IIKOJBHOIO Kypca FeOMETPUH.
Onpenenenre OpueHTUPOBAHHOIO TPEXMEPHOTO ITPOCTPAHCTBA.

Onpenenenre BEKTOPHOTO TPOU3BEACHUS JBYX BEKTOPOB.

I'eomeTpryeckuii CMbICT MOIYJISI BEKTOPHOT'O IIPOU3BEACHUS.

. @opmMyra 11 BBIYMCIICHHUS] BEKTOPHOTO IIPOU3BEACHUS Yepe3 KOOPAUHATE MHOXKHUTEIEH.
11.

CBoiicTBa BEKTOPHOTO MPOU3BEACHUS: AHTUKOMMYTAaTUBHOCTh OTHOCUTENIBHO CKaJIsIPHOTO
MHOXKHTENS, TUCTPUOYTUBHOCTH OTHOCHTEIBHO CIIOKCHHS, YCIOBHE KOJUTHHEAPHOCTH
BEKTOPOB (J0Ka3aTeNbCTBA CBOMCTB).
Beruncnenue miomaay TpeyrojbHUKA ¢ MOMOIIBI0 BEKTOPHOT'O IMPOW3BEICHHS (BBIBOJ
(GbOpMyITbI IITOMIAIHN).
OmnpefenieHre CMEIIAHHOTO TIPOU3BEICHUS TPEX BEKTOPOB.
I'eomeTpuyeckuii CMBICT CMEIIAHHOTO MTPOU3BEACHUS (C 00OCHOBAHUEM).
dopmya I BEIYUCIICHUS CMEIIAHHOTO TIPOU3BE/ICHUS (3HATH BHIBOJ).
CBoiicTBa CMEIIaHHOTO MPOU3BEICHHS ¢ 0OOCHOBAHHEM UX:

d. WHBapHAHTHOCTH OTHOCUTEIIHHO IIMKJIMYECKON IMePECTaHOBKH;

b. w3MeHeHMe 3HAKa MPH MEPECTAHOBKE JIBYX MHOXKHUTEIICH;

C. acCOIMATHBHOCTH OTHOCHUTEIIEHO CKAISIPHOTO MHOYKHTEJIS;

d. aUCTpUOYTHBHOCTH OTHOCHUTEIILHO CIIOKCHHUSI.

3anstue 5.



Tema: PaziniuuHble cnoco0bl 3aJaHus II0CKOCTH. O01ee ypaBHeHHE MJIOCKOCTH.
PasimyHblie crioco0bl 3a1aHusI NPSIMOIA.

1. BbIBoa ypaBHEHHUS IIJIOCKOCTH, 331aHHOM TOUYKOW U ABYMS HAIIPABJISIOIMMU BEKTOPAMHU.

2. BpiBOA ypaBHEHHMs ILJTIOCKOCTH, 33JaHHON TPEeMs TOUYKAMHU.

3. Ilapamerpuyeckue ypaBHEHHS IIIOCKOCTH.

4. BpIBOJ ypaBHEHHUS IUIOCKOCTH, 33/JIaHHON TOYKOM M IMEPENeHIUKYISPHBIM BEKTOPOM.
HopmanbHblil BEKTOP IIIOCKOCTH.

5. OO6miee ypaBHEHHE TIJIOCKOCTH.

6. VYpaBHEHHE IJIOCKOCTU «B OTPE3KAX).

7. T'eomeTpudecKkuii CMbICI KO3(PPHUIIMEHTOB B 0011IeM YpaBHEHUHU TIJIOCKOCTH.

8. PacnonoxeHue MIOCKOCTH B CHCTEME KOOPIMHAT B 3aBUCHMOCTH OT PaBEHCTBA HYIIIO

ko3 urmeHToB B 0011eM ypaBHEHUH TIOCKOCTH.

9. T'eomerpuueckuii cMbic 3HaKa MHOrowieHa Ax + By+ Cz+ D.

10. BoiBoa ypaBHEHUS NIPSMOIA, 3aJaHHOW TOYKOM M HaIIPABJISIOIIUM BEKTOPOM.

11. [TapameTpuyeckue, KAHOHUYECKUE YPAaBHEHUS MPSIMOIA.

12. BeiBo ypaBHEHUS NMPSMOH, 3aJaHHOMN IBYMSI TOYKAMH.

13. YpaBHeHHE NPAMOiA, 3aJaHHOM JBYMS TUTOCKOCTsIMH. O0111ee ypaBHEHHE IPSIMOIA.

14. Ilepexox oT oOmiero ypaBHEHHS NPSAMONW K MapaMeTPUUYECKUM WM KaHOHUYECKUM
YPaBHEHUSIM.

15. UccnenoBanue B3aUMHOIO DACHOJOXKEHHUS JABYX MHpsAMbIX. OOOCHOBaHHE YCIOBUIA,
ONpEACNAIOIMX IpsAMBIE  CKpEIMBAIOIIMECA. IEpeceKalolluecs, MapaieibHble,
COBMA/IAIOIIHE. .

6. IlepeueHb OCHOBHOI M IOTOJHUTEIbHOI YueOHOI JuTepaTypbl, UHTEpHeT-pecypcoB,
HEeO0XOAUMBIX [IJIS OCBOCHHSI JUCIUIIMHBI

OcHoBHasi JIMTEpPaTYpa
1. CwmupnoB, B. A. T'eomerpus ¢ GeoGebra: crepeomerpus : yuebHoe mocodue : [12+] / B.
A. CmupnoB, . M. CmupnoBa. — Mocksa : Ilpomere#t, 2018. — 171 c. : w1 — Pexum
nocryma: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=494871. —
ISBN 978-5-907003-42-2. — TeKkcT : 31eKTPOHHBIH.
2. CwmupHoB, B. A. T'eometpus ¢ GeoGebra: nminanumeTpus : yuebHoe nocoodue : [12+] / B.
A. Cvmupnos, 1. M. CmupnoBa. — Mocksa : I[Ipomerent, 2018. — 206 c. : wi. — Pexum
nocryma: mo moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=494870. —
ISBN 978-5-907003-43-9. — TekcT : 31eKTPOHHBIH.
JlonoJIHUTeIbHASI JINTepaTypa
1. [Hmaxkog, I1. C. OcHOBBI KOMITbIOTEPHOU Tpaduku : yuebHoe mocodbue / I1. C. Illmakos,
1O. JI. YOnaxoB, M. B. lllnakoBa ; Cubupckuii penepanbublii yHuBepcuteT. — KpacHospek !
Cubupckuit ¢penepanbubiii yausepcuter (COY), 2014. — 398 c. : Tabn., cxem. — Pexum

nocryma: no moxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=364588—
bubmuorp. B kH. — ISBN 978-5-7638-2838-2. — TekcT : 2IeKTpOHHBIH.

Hnmepnem-pecypcol
1. Learn GeoGebra Classroom by GeoGebra Team (https://www.geogebra.org/m/hncrgruu/)



https://www.geogebra.org/m/hncrgruu/
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