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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnnHa «OCHOBBI TE€OMETPUHM M KOMIBIOTEPHOH TIpaduKu» OTHOCHUTCS K
JUCLHUTUTMHAM 4YacTH, (GopMupyeMoil y4dacTHHKaMu 0Opa30BaTeNbHBIX oTHomeHud bioka 1.
Jucuuninrael (MOLyJIM) MOAYJIS CIIEUANIBHBIX Pa3/IeoB IPeIMETHOM o0sacTh yuyeOHOro miaHa
OCHOBHOM TNpO(ecCHOHANBHON 00pa3oBaTeNbHOM MPOrpaMMbl BBICHIETO O00pa3oBaHUS —
mporpaMmbl  OakajaBpuata 1o HampaBieHuro noarotoBku  44.03.05 Ilemarormueckoe
oOpazoBanne (¢  1aByMsa mnpoduiasiMH ~ TOATOTOBKM),  HAIMpPaBIECHHOCTh  (TMPOduIIb)
oOpa3oBatenbHON nporpamMmsel «MH(popmaTika. IHOCTpaHHBIH A3bIK», OUHON (OPMBI O0YUEHHUS.

JucuuruiiHa onupaercs Ha pe3yiabTaTel  00y4deHHs, C(OPMHpPOBAHHBIE B paMKax
HIKOJBHOTO  Kypca  «l'eoMeTpus» WIM  COOTBETCTBYIOUIMX  JMCHUUIUIMH  CPEAHEro
po(ecCHOHANLHOTO 00pa30BaHUs, a TAKXKE psAga JUCHUIUIMH Y4eOHOTO IUIaHA, M3yYCHHBIX
00y4aroIMUMuCs B MPEbIIYIINX ceMecTpax: MaTeMaTuueckue OCHOBBI HH(OPMATHUKH.

Pe3ynbTaThl M3y4eHHs NUCLUIUIMHBI SBISIOTCS OCHOBOM Ui M3y4YEHUS JUCLUUIUIMH U

npoxoxxaeHus npaktuk: 3D-monenupoBanue, Ilenarorndyeckas npakTuka no nHGOpMaTuKe.

Ilepedyenb miaHuMpyemMbIX pe3y/ibTAaTOB 00ydeHHs (00pa3oBaTe/IbHBIX Pe3yJbTATOB)
10 TUCLIMIIJIMHE

Ileabro 0cBOEHUS TUCUUIUIMHBI PACKPBITh CTYAEHTAM 3HAYEHHE F€OMETPUH, YIIIYOUTh UX
IpPEJCTaBICHUE O MECTe I'€OMETPUM B U3YYCHMM OKPYXKAIOIEro MHpa; IOMOYb Oynylemy
YUUTEINIO MOHATh CMBICI M 3HAUE€HUE Pa3/IeJI0B MATEMaTUKH, OTHOCSILUXCS K TEOMETPUHU.

3agauyell OCBOEHMs IUCHMIUIMHBI SIBJII€TCSI M3YYHUTh OCHOBHBIE DPa3/ieibl F€OMETpUU U
BOCIIMTATh OOIIYI0 T'€OMETPUUYECKYIO KYJIbTYpY, HEOOXOIMMYH OyaylleMy Y4YUTENIo s
IOHUMaHMs KaK OCHOBHOI'O Kypca MaTeMaTHKH, TaK M IIKOJbHBIX (haKyJIbTaTUBHBIX KypCOB;
CIOCOOCTBOBATh PA3BUTHUIO MBILIUICHUS; pa3BUBAThb YMEHHME CaMOCTOSITEIIBHOM paboThl ¢
MaTeMaTHYeCKOM JInTepaTypoil; Kypc «l'eoMeTpun» JA0JDKEH AaTh CTYJeHTaM 3HAaHUs, HaBBIKU U
YMEHHMsI, HEOOXOIMMBIE JUIsl YCHEIIHOT0 U3yYeHUs APYTUX pa3eioB MaTEMaTUKHU.

B pesynabrare ocBoeHMs Nporpammbl OakajnaBpuaTa OOYyYaroIIUICS JOJKEH OBIAJETh
CIEAYIOIMMU  pe3yiabTaTaMM o00ydeHHs 1o JaucuuIuiiHe «OCHOBBI TE€OMETpUU U
KOMIBIOTEPHON Tpaguku» (B TaOMuIEe TMpPeICTaBI€HO COOTHECEHHE 00pa3oBaTeIbHbBIX
PE3yJIbTAaTOB O0YUYCHHUS 110 TUCIUILUIMHE C MHAUKATOPAMU JOCTHIKCHUS KOMIICTEHIIN ):

Komnerenmus u O0pa3zoBarenbHbIe Pe3yIbTATH JUCIUTUIAHEI
UH/IUKaTOPHI ee (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHIXXCHUSA B 3HaeT ymeeT BJIAJICET
JUCLUIUINHE
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1. O0beM OUCHUILIMHBI B
aKaJeMH4YeCKHX 4YacoB, BbIIEJE€HHbIX HAa KOHTAKTHYI0 PadoTy o0yyawiuxcsi ¢
npenojaaBarejieM (M0 BHIAAM Y4YeOHBIX 3aHATHI) M HA CaAMOCTOSITEIbHYIO PpPadoTy

3aY€THbBIX

CAMHHUIIAX

C YKazanuem

KoJIn4eCTBAa

00y4arIIHUXCH
V4eOHbIe 3aHATUS =
Qo
= =
§ 3 L s 5 9 g w 8 > E
O > Q 7 o R
2 Z s g8 EF| 2¢ | E:| ¢g| 5%
() £ o & .0 o g = .9 3 = = B
a ; |7 EE =) T2 E S S 8
& | Tpynoemk. = S E | ok 8 5 = =3 g8 £ E
g S| Z5|=E5| S5 |=E5| 28| g-
T | 3au. 5 g g 8 5 S 3 g 5 S 8 2
Yacel = = o =3 = =3 = g
CA. = = S
- - 9K3aMeH
4 3 108 18 - 30 33 27)
Utoro: | 3 108 18 - - 30 - 33 -
2.  Copnep:xaHue THCHMIUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jiesiaM) ¢ yKa3aHHeM

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

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U
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BekTops! u onepanny Hag HUMU. MeTo1 KoopirHAT 5 8 8
Ha IJIOCKOCTH
JIvaum BTOpOTO NOpsAKA 4 7 8




Mertoa koopauHat B mpocTpaHcTBe. [1nockoctu u 5 8 8
MpsIMbIE B IPOCTPAHCTBE

[ToBepxHOCTH BTOPOTO MOPsIIKA 4 7 9
Bcero nmo xucuuninHe: 18 - 30 33

3.2.Kpamkoe onucanue cooepiicanus mem (pazoeynoe) OUCUUNIUHbL

Kparkoe cogep:xkanue Kypca

BEKTOPBI U OITEPALIUN HAJZT HUMU. METO/] KOOPIMHAT HA TIJIOCKOCTHU.

CkaysipHple M BEKTOPHBIE BEIMYMHBI B MareMaruke. Bekrop. [inHa M HampaBieHHE
BekTopa. KoumMHeapHble U KOMIUIAHApHBIE BEKTOPbI. PaBHbIE BeKTOpHI JIMHEHHBIE onepauuu
HaJ BeKTopaMH. JIuHeiHas 3aBMCHMOCTb BEKTOPOB. KoopamHaTel BEKTOpa OTHOCUTENIBHO
JaHHOTO 0a3Mca M WX CBOWCTBAa. AKCHOMBI BEKTOPHOTO mpocTpaHcTBa. CKamsipHOe
IIPOU3BE/ICHNE BEKTOPOB U €ro CBOMCTBA. [[pMeHeHNEe BEKTOPOB K PEILIEHUIO 33/1a4 IIKOJIBHOIO
Kypca F€OMETPHH.

Ac¢dunHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. JledeHue oTpe3ka B JaHHOM OTHOLICHHUU.
IIpoctoe oTHomIeHME Tpex TodeK HpsAMoM. [IpsAMoyronbpHas nekapToBa CUCTEMa KOOpPIUHAT.
Paccroanue wmexny nByms Toukamu. IlosmsspHble koopaunatel Ilepexon oOT mHOJSAPHBIX
KOOpJMHAT K JIeKapTOBBIM U 00paTHO. ['eomMeTpumueckoe MCTOJIKOBAaHME YpaBHEHUH U
HEpaBEHCTB MeXy KoopauHatamu. [Ipumepsl. Anrebpandeckas JuHUS U ee nopsaok. Ipsmas
muausA. Pasnuunbie criocoObl 3amanus npsmoii. O0mee ypaBHeHHE mpsiMol. ['eomerprueckuit
CMBICJI KO?(G(UIMEHTOB MpU TEKYIMIMX KOOpAMHATaX B OOLIEM YypaBHEHHM IPSIMOM.
['eomeTpuueckuil cmbica 3Haka TpexwieHa Ax+By+C. B3auMHoe pacrosioxkeHne JByX MpsIMbIX.
IIpu3Haky napajieNbHOCTH U NEPHEHAUKYJIAPHOCTH ABYX MpAMBIX PaccrosHue OT TOYKH 10
IPSAMOM. YTOJI MEXKY ABYMsI IPSAMBIMH. METO KOOpJAMHAT B PEIICHUH 3a]a4 IIKOJIbHOIO Kypca
TE€OMETPHUH.

JIMHUU BTOPOI'O IIOPAIKA.

Onnmunc:  onpeneneHne, KaHOHWYECKOe ypaBHEHMe, CcBoilcTBa ['umepbona: omnpezneneHue,
KaHOHMYECKOE ypaBHEHME, cBoicTBa. AcuMnrotTsl. [lapabona: ompeneneHue, KaHOHHYECKOE
ypaBHeHUe, cBOMCTBA POKYChbl M IUPEKTPUCHI JUHUN BTOPOrO IOpsAKa YpaBHEHUE JIMHUU
BTOPOTO MOPsAKa B MOJSPHBIX KoopauHaTax. Ob1ee ypaBHEHHE JTMHUM BTOPOTO MOPSIKA.

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

A¢dunHas cuctemMa KOOpAMHAT B MPOCTpAHCTBE. [leneHne oTpes3ka B JaHHOM OTHOLICHHUU.
IIpsmoyronbHas JaekapToBa CHCTEMa KOOpAWHAT. PaccrosstHme Mexay JByMs TOUYKaMHU.
I'eoMeTpuyeckoe UCTOJIIKOBAaHUE YPABHEHUN M HEPABEHCTB MEXAY KoopauHatamu. lIpumepst.
BekTopHOE M CMEIIaHHOE NMPOU3BEACHUE BEKTOPOB. BpIUMCIEHHE IUIOMAAU TPEYrOJbHUKA H
o0beMa TeTpasgpa Y cIoBHS KOJIIMHEAPHOCTH JBYX BEKTOPOB, KOMIUIAHAPHOCTHU TPEX BEKTOPOB.

Paznuunble  cmocoObl  3amaHus  Iulockoctu.  OOmiee  ypaBHEHHME — IUIOCKOCTH.
['eomeTpuueckuii cMbIC KOA(P(UIMEHTOB MPU TEKYLIIMX KOOpPAMHATaX B OOIEM ypaBHEHMH.
['eomerpuyeckuii cMmpica 3Haka MHOTOWwIeHa Ax+By+Cz+-JI. B3ammHoe pacronoxxeHue IBYyX.
IIpu3Haky napajuieIbHOCTH U NEPIIEHIUKYIISPHOCTH IABYX IUIOCKOCTEH. PaccTosiHME OT TOUKH 10
IUIOCKOCTH. YTOJI MEXIy ABYMs IUIOCKOCTSIMH. Pa3nuuHble crmocoObl 3agaHusl MpsSMON B
IIpOCTpaHCTBE. B3auMHOE paclnoioXeHWe JABYyX MpsAMBIX B IPOCTpaHCTBE. B3auMHoe
pPacnoIOKEHUE MPSAMONA U TUIOCKOCTH. YTOJ MEXKIAY ABYMS IPSIMBIMH, YIOJl MEXIY NPSIMOWA U
IJIOCKOCTBIO.

I[TOBEPXHOCTHU BTOPOI'O ITIOPAJIKA




Onnuncoun, runepoonaous, mapadonouasl OnpeneneHns, KAHOHUYECKUE YPaBHEHUs, CBOIMCTBA.
Humuaap u xonyc BToporo nopsaka Konuueckue ceuenus. [Ipsmonunelinbie oOpasyroiiue
IIOBEPXHOCTU BTOPOTO MOPsI/IKA.

3. IlepedyeHb Yy4ueOHO-METOAMYECKOr0 oO0ecTeYeHUsl [JIi CAMOCTOSITEIbLHOW PadoThI
o0yyarommxcsi 0 JMCHUIJIMHE

CamocrosrenbHas padoTa CTyICHTOB SBJIAETCS 0cO00H (OpMOI OpraHu3anuK y4eOHOTO
mporiecca, MpelCTaBisiomas co0oi IUJIaHUPYeMYylO, II03HAaBaTe€IbHO, OPraHU3alIOHHO U
METOAMYECKH HAIpPaBIIIEMYIO JEATEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KEHHUE
KOHKPETHOTO  pe3y/ibTaTa, OCYIIECTBISEMYIO 0e3 MpsAMOM  IOMOIIM  IpernojaBaTes.
CamocrosTenbpHas paboTa CTYIEHTOB SIBJISIETCS COCTaBHOM 4acThio yuyeOHOH pabOThI U MMeEeT
LENbI0 3aKpeIyIeHUEe U yriIyOJieHue MOJYYeHHbIX 3HAHUW M HABBIKOB, MOMCK M MPHOOpEeTeHUE
HOBBIX 3HAaHUi, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TIOATOTOBKY K MPEICTOSAIINM 3aHATHSIM
u ok3ameny. OnHa mpeaycmaTpuBaeT, Kak TpaBuUiio, pa3paboTKy pedepaToB, HamucaHue
JIOKJIaJIOB, BBIMOJIHEHHE TBOPYECKHUX, WHIUBUAYAIbHBIX 3aJJaHUIl B COOTBETCTBHM C yueOHOM
pPOrpaMMoOil (TeMaTUYECKUM TUIAaHOM W3YYEeHUS AUCLMILINHBI). TeMa IJisi TaKOro BBICTYILICHUS
MOKET OBITh IpPENJIOKEHA IpernojaBaTesieM WM u30paHa caMHUM CTYIEHTOM, HO MaTepuain
BBICTYIUJICHUSI HE JOJDKeH AyOnupoBaTh JEKIHMOHHBIM Marepuan. PedeparuBHblii Marepual
CIIY’)KUT JTOTIONIHUTENbHOW MH(pOpManueil uist paboThl Ha MPAaKTUYECKUX 3aHATUAXK. OCHOBHAs
1eJIb JAHHOTO BHJIa Pa0OTHI COCTOUT B 00YYEHHUHU CTYJEHTOB METO/IaM CaMOCTOATEIbHOU paboThI
¢ y4eOHbIM MarepuanoM. [lJis MOJHOTHI YCBOEGHHUS TE€M, BBIHECEHHBIX B NPAKTUYECKUE 3aHATHS,
TpeOyeTcs paboTa ¢ mepBoucrouHMKamu. Kypc mnpeaycMaTpuBaeT CamMOCTOSITENbHYIO PaboTy
CTYJEHTOB CO CHEIHalIbHON suTeparypoil. Cieqyer OTMETHTh, YTO CAMOCTOSTENbHAs paboTta
CTYJEHTOB pe3yJbTaTUBHA JIUIIL TOTJA, KOT/Ia OHA BBIMOIHIETCS CUCTEMAaTUYECKH, TUTAHOMEPHO
U 1I€JICHAIPABIIEHHO.

3amaHusg  JUIL  CaMOCTOSTENbHOM  paboThl  MpeaycMaTpUBaOT — HMCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiematuke Kypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOoro marepuaia, Mouck oubiuorpaduyeckoro
MaTepuaia U 3JeKTPOHHBIX UICTOYHUKOB UHQOPMAINH, WUTFOCTPATUBHBIX MaTepUaJIOB. 3aJaHUs
[0 CaMOCTOSITEIbHON paboTe JarTcsd IO TeMaM, KOTOpble TpeOyIoT JIOTOJIHUTEIbHON
popaboTKH.

OO0umii 00beM C€aMOCTOATENBHOM pPabOThl CTYAEHTOB IO JMCLUIUIMHE BKIIIOYAET
ayJIUTOPHYIO U BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO pa0OTy CTYZEHTOB B TEUEHUE CEMECTpA.

AyIuTOpHas caMOCTOsATENIbHAs paboTa OCYIIEeCTBIseTCs B ()OpME BHIIIOJIHEHUS TECTOBBIX
3a/laHui, Ke#c-3a7ad, MUCBbMEHHBIX MPOBEPOYHBIX pabdOT MO AUCHUIUIMHE. AyIWTOpHas
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3ahay Mo pasjenam
JVICTIATUTAHBIL.

BHueaynuropHas camocTosTenbHast paboTa OCyIEeCTBISIeTCS B (pOopMax:

BHeaynuropHas camocTosiTenbHas paboTa ocymiecTBiIseTcs B popMax:
- MOJTrOTOBKM K YCTHBIM BBICTYIUICHHSIM IO MaTepHanaM JICKIMH, CaMOCTOSTEIbHBIX OKIAIO0B,
TIPE3EHTaLINM;
- TIOATOTOBKHM TECTOB TI0 BOIIPOCAM HPOrPAMMBI
- JIOMAITHKX 3aJIaHUH IS CAMOCTOSITEIIBHOTO PELICHHMSI.

OC-1. Temwt pecpepamos
OO0r11ast TeOpHsi MOBEPXHOCTEH BTOPOTO MOPSI/IKA.
[TpuMeHeHNEe KOMITJICKCHBIX YHCEN B TUTAHUMETPHUH.
Penrenue 3a7a4 HIKOJIbHOr'o Kypca rcOMCTpHU aHAJIUTUICCKUMU METOJaMH.
['eomeTtpust Ha cdepe.

b

OC-2. CamocrosiTesibHas padoTa

1. Jansl BepmuHbI yeThipexyroiasauka A(5,2), B( 1,-3), C(-2,1), 1(2,6).



a) [TocTpouTs yethipexyronbpHuk B GeoGebra.

0) Hoxazats, uro ABCJI mapamienorpamm,
B) Onpenenuth BETUYHHY YIJIa A ¥ IPOBEPUTH MTPABIIIBHOCTH IIOCTPOCHHUS,
r) Haiitu ckansipaoe npoussenenue AB - B/] .

2. Ha croponax AB, BC u A/l xBanpata ABCJ] BeiOpanbl cooTBeTcTBeHHO Touku M, P u K Tak,
uyro M - cepeauna AB, PC=2BP, KA=2]JIK. IToctpouTs yeptex k 3amgade B GeoGebra. Haiitu
yrod Mmexay npsaMbiMi MC u PK 1 ipoBepuTh NpaBUIILHOCTD BBIYKCICHUIA.

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
U300paXkeHue TeTpas/ipa 1o 3aganHoMy yciaoBuio B GeoGebra. BerunciuTb: 00beM TeTpaspa;
koopauHathl Touku K, nensmei orpezok AB B oTHOmenuu 2 : 3; iomans rpanu JJCA.
[TpoBepuTh NPaBUILHOCTH BHIYUCICHUH.
3amava 2. Jlanbl koopanMHaThI BepinH Tpeyroiabauka ABC: A(-5;9), B(7;0), C(5,14). IToctpouTts
uyepTex K 3anaue B GeoGebra. Haiitu: a) ypaBuenus cropon AB u BC; 3anucars ypaBHenue AB
«B oTpe3kax», BC — ¢ yrinoBsiM K03 HUIIEHTOM;
0) ypaBHeHue Meauanbl BB1 1 ieHTp TskecTH TpeyroibHUKa;
B) ypaBHeHue BeicoThl C/] 1 ee nmuny;
I') KOOpAUHATHI TOUKH P, cuMMeTpuuHOil Touke A oTHOcuTenbHO CJL;

n) yroa B.

OC-4. KontpoabHas padora Ne2

3amaya 1. Jlaubl BepuiuHbl TpeyronbHoi mpusmsl A(1,-2,2), B(1,0,-1), C(0,1,2), A1(-1,1,1).
[MoctpouTsh YepTex k 3amgade B GeoGebra.
Haiitu: a) ypaBHeHHe mu1ockocTi ocHoBaHus ABC;

0) ypaBHeHue npsmoit AC;

B) ypaBHeHUs BbICOTHI A1H mpusmsl;

) JUIMHY BBICOTHI A1H;

1) BBIUUCIIUTh BETMUUHY yTJIa MEKIY peOpoM AA1 U MIOCKOCTHIO

ocHoBanus ABC;
€) BBIUUCIIUTh 00bEM MPU3MBI;
) BBIYUCIUTH MII0Ias ocHOBaHUS ABC mpu3msl.

3agaua 2.
Onpenenurs B3aMMHOE pacnoyioxkenue npsamoi £ ¢ x+y -2z-9 =0) ¢ 2x+3y-z=0) wu
IUIOCKOCTBIO o X —Z + 11 = 0. Beruncauts paccTossHuE OT Hayaja KOOpAUHAT A0 npsiMoi { u
TUTOCKOCTH 0.

3amaya 3. Jlokaszars, uto npsimbie £: (x —1) /1=y /3=(z2-2)/5
um: =-3t
y=1+2t
Z=-2—t CKpEIIMBAIOUINECS U BBIYUCIUTH PACCTOSHIE MEXy HUMH.

ﬂﬂ}l CaAMOCmMOAMENbHOI NOO20MOBKU K 3AHAMUAM O 0ucuunﬂuuepekomelwyemc;l
Ucnoib3oeambs yueﬁno-memoduuecxue mamepuaiiol:

1. I'pummuaa C.A., KyBmmnoBa A.H., KypeneBa T.H., UepeBarenko O.U. I'eomerpus:
yaeOHo-MeToanueckoe mocoodue. Yacte 1. — Yapsarosck: Yal'IlV, 2017. - 12 c..



2. I'pummuaa C.A., KyBmmnoBa A.H., Kypenea T.H., UepeBarenko O.U. I'eomerpus:
yaeOHO-MeToanueckoe mocooue. Yactp 2. — Yubsaosek: Yal'IIV, 2017. — 11 c..

3. [Tpokonbes I'.C., CannaeBa I'.B. Meroauueckue yka3aHus U KOHTpoJbHas pabora Ne 1
no teme «['eomerpuss Ha miockocTtu». s CTYyIEHTOB — 3a04HMKOB 1 Kypca (¢u3HKo-
MaTeMaTH4ecKoro (hakynbreTa.- YIbsSHOBCK, 1996. (bubaunorexa Yal'IIV).

4, [IpokonweB I'.C., YepeBarenko O.HM. Meroaumyeckre peKOMEHJAUMM U KOHTPOJIbHAS
pabota Ne 2 mo teme «l'eomerpust B mpocTpaHcTBe». [[JIsl CTYJEHTOB — 3a0YHUKOB 2 Kypca
bu3uKo-MaTeMaTHYECKOTO (haKynpTeTa .- YIbsHoBCK, 2010. (bubmunorexa Yal'IIV).

4. IlpumepHble OI€eHOYHbIE MATEPUAJBbI Js1 TPOBeIEHHUS TEKYIero KOHTPOJIs
ycIeBaeMOCTH H MIPOMEKYTOYHOM aTTecTally 00y4alomuXxcs Mo JMCHHIJINHe

Opranusanus ¥ NpoBeiecHUE aTTeCTAllMH CTYAeHTA

®I'OC BO B cooTBEeTCTBUU C NpUHLUIAMU bBojJoHCKOro mporecca OpUEeHTHPOBAHBI
IPEUMYLIECTBEHHO HE Ha cooOlieHue oOyyarolieMycs KOMILIEKCa TEOPETUYECKUX 3HAHHUM, HO
Ha BBIPA0OTKY y OakangaBpa KOMIETCHIIUN — IMHAMUYECKOr0 Habopa 3HaHUN, YMEHUM, HABBIKOB
U JINYHOCTHBIX KayecTB, KOTOPbIC MO3BOJIAT BBIYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha
PBIHKE TPyJa ¥ YCHEIIHO NpOo(EeCCUOHATIBHO PEAIU30BbIBATHCS.

B npouecce onenku 6akainaBpoB HEOOXOANMO UCIOJIB3YIOTCS KaK TPAJULUOHHbIE, TaK U
WHHOBAIIMOHHBIC THIBI, BUIBI U (QOpPMBI KOHTPOJs. [Ipy 3TOM MOCTENIEHHO TpaIuIOHHBIE
CPEICTBA COBEPLICHCTBYIOTCS B pPYCJI€ KOMIIETEHTHOCTHOIO IIOXO0Jd, a WHHOBALIMOHHBIE
CpecTBa alalTUPOBAHBI JJI IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleab npoBegeHHs] aTTeCTAIMM — IPOBEPKAa OCBOECHUS OOPa30BaTENbHOW HPOTrpPaMMBI
JVCHUATUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00Pa30BaTELHBIX PE3YIbTATOB.

IIpome:xkyToyHas aTrTecTalmMs OCYIIECTBIICTCS B KOHLE CEMECTpa M 3aBepllacT
U3y4YEHUE IUCLUIUIMHBL, IIOMOTaeT OLEHHUTHh KPYIIHBIE COBOKYIHOCTH 3HAaHHW W YMEHUH,
(dbopMHpOBaHUE ONPEAEIEHHBIX KOMIIETEHIIHH.

OLEeHOYHBIMM  CPEICTBAMU TEKYIIErO OLICHUBAHUS SBIAIOTCA: JOKJAJ, TECTHl 10
TEOPETUYECKUM BOIpOCaM JUCHMIUIMHBL, 3alUTa MpakTudeckux pador u T1.n. KoHTponb
YCBOEHHs Marepuajla BEIETCS PpEryJspHO B TEYEHHE BCErO0 CEMECTpa Ha MPaKTHYECKHX
(ceMuHapcKux, 1a00paTOPHBIX) 3aHATHUSAX.

Ne CPEJCTBA OLLIEHUBAHU, OO0pa3oBarenbHbIe
H/H HCIOJIB3YEMBIC JIJId TCKYIIETO OLICHUBAHUA TTOKa3aTeIA pGSyJ'II)TaTLI HHCHHHHHHBI
(hopmupoBaHYSI KOMITIETEHITUN
OueHovHbIE CpeAcTBA A5 Tekylneil atrecranuu | OP-1 3HaThH pOJIb u MECTO
OC-1 3amuTa pedepara JUCIWIUIAHBL B OOmIeW  KapTHHE
HAYYHOT'O 3HAHMUS;
OC-2 CamocTtosTenpHas padbora OP-2 3Hatp CTpPYKTypy, COCTaB U
JUJIAKTHYECKUE CIMHUIIBI COZCpPIKaHMsI
OC-3 KonTtposbHas pabora Nel JTUCUUTUIUHBL
OP-3 3HaTeh OCHOBHBIE TIPUEMBI U
OC-4 KontponbHas padora Ne2 METOJIBI pelIeHus MpobiieM U 3ajad
MpeaMeTHON obacTy,
OP-4 ymeTp OCyHECTBIATH OTOOD
yueOHOTO  coJepXaHus  JJIsi  €ro
O1eHo4HBIE CPeNCTBA AJA MPOMEKYTOUHOI peanuzanMd B pa3IMYHBIX (opmax
aTTecTanuu o0y4eHus B COOTBETCTBHU c
3a4eT (IK3aMeH) COBpEMEHHBIMH  TpeOOBaHUSIMH K
OC-5 sk3amen B popme yCcTHOTO cobeceqoBaHus | 00pPa30BaHUIO.




Onucanue OIEHOYHBIX CPEACTB U HEOOXOAMMOIo OOOpYIOBaHUS (IEMOHCTPAIMIOHHOTO

Marepuaia), a TaK >K€ MPOUEAYphl U KPUTEPUHM OLICHUBAHUS WHIUKATOPOB JOCTUKEHUS
KOMIIETEHIIMI Ha Pa3IMYHBIX 3Tanax ux (OpMUPOBAHUS B MPOIIECCE OCBOCHUS 00pa30BaTEIbHON
nporpaMmbl  npeactaBieHbl B  DOHAE OLEHOYHBIX CPEACTB JUIA TEKYLIEro KOHTPOJIS
YCIIEBAEMOCTHU U IIPOMEKYTOUHOM aTTECTAL[MU 11O TUCLHUILINHE.
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Mamepuanwi, ucnovzyemole 011 MEeKyuie20 KOHMPOIA yCneeaemocmu
o00yuaruuxca no OucCyunIuHe
Marepuansl Juist Oprauu3aliy TeKyIIeH aTTecTalluy IPeICTaBlICHbI B 1.5 MPOrpaMMBl.

Mamepuansi, ucnonvzyemole 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeeaeMoCcCmu
o0yuarmuxca no OucyunIuHne

OC-5 Jk3amen B (popme ycTHOTO codece10BaHUs
IlepeyeHb BONPOCOB K IK3aMeHY
OcHoBbrlI uctons3oBanusa GeoGebra

Coznanue ueprexeit B GeoGebra

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

JIuHelHbIe onepaluy Hajl BEKTOpaMH, UX CBOMCTBA. IIoHATHE BEKTOPHOIO IPOCTPAHCTBA.
JInneliHas 3aBUCUMOCTB BEKTOpa. Teopembl O IMHENHOM 3aBUCUMOCTH BEKTOPOB.
I'eomeTpruecKkuii CMbICH IMHEHHON 3aBUCUMOCTH BEKTOPOB.

Koopaunats! Bektopa. O eIMHCTBEHHOCTH Pa3lIoKEeHUs BEKTOpa 110 JaHHOMY 0a3ucy.
CkansipHO€ npoun3BeieHne BEKTOpoB. CBOMCTBA CKAJIIPHOIO IPOU3BEACHHUS.

AddunHas cuctema KoOpauHAT Ha IUIOCKOCTH. IlpocTeilmue 3agaun aHATUTUYECKOU
TEOMETPHH.

10. IlpssMmoyrosibHAsT JIeKapTOBa CHCTEMa KOOPJWHAT Ha TUIOCKOCTH. PaccTosiHWe MexIy

ABYMSA TOYKaMHU.

11. T'eomeTpuueckoe HCTOJIKOBAHWE YPAaBHEHMM M HEPAaBEHCTB MEXIY KOOpAWHATaMHU.

[Tpumepsl. O knaccupuKay MIOCKUX JIUHUH.

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

13. YpaBHeHus npsMoi, 3alaHHOM IBYMsI TOUKaMHU.

14. Obmee ypaBHenue npsimoit. MccrienoBanue o01ero ypaBHeHUs IpSMOH.

15. T'eomerpuueckuii cMmbIcl KO3(DPUIMEHTOB NpU TEKYIIMX KOOpJIMHATAX B 0OLIeM

YPaBHEHUH MIPSMOM.

16. 'eomerpuueckuii cMbich 3HakM TpexwieHa Ax +By +C.
17. B3auMHO€ pacrnosio;KeHUe IBYX MPSMBIX.
18. PaccrosiHne OT TOYKM [0 TPSIMOH. YTOln MEXKAYy JIBYMs TPSIMBIMHU. Y CIOBHS

MapaJUIEIbHOCTH U MEPIEHIUKYISIPHOCTH JBYX MPAMBIX.

19. Dnnunc. BeiBos1 KaHOHWYECKOTO YpaBHEHUs aiutunca. CBoiicTBa srumrica.

20. T'unepboia. BeiBo1 KaHOHHYECKOTO YpaBHEHUs TUTIEpO0Ibl. CBOWCTBA THIIEPOOITHI.
21. ITapaGomna. BbIiBoJ1 KaHOHHYECKOTO YpaBHEHUs napaboisl. CBoiicTBa mapaboibl.

22. JInpeKTpHCHI SIUTUIICA U TUTIEPOOITHI.

23. ApdunHas 1 MPSIMOYTrOIbHAs CUCTEMBI KOOPAWHAT B IPOCTPAHCTBE.

24. PerieHre MPOCTEHIIIMX 33129 B KOOPAMHATAX.

25. BekTOopHOE Npou3BeIcHHE BEKTOPOB U €r0 CBOMCTRA.

26. CmemaHHOE MPOU3BEICHHE BEKTOPOB U €T0 CBOMCTBA.

27. BeIBO/1 ypaBHEHMH TUIOCKOCTH MPH Pa3IMYHBIX CLOCO0aX 3aJaHuUs.

28. O01m1ee ypaBHEHHE TIOCKOCTH.

29. YcioBue napajuieaIbHOCTH BEKTOPA U MIIOCKOCTH.

30. UccnenoBanue pacnoaokKeH!s INIOCKOCTH OTHOCUTEIbHO CUCTEMBbI KOOPIUHAT.

31. I'eomerpuyeckuii cmbica kodpdunuentos A, B, C B o01ieM ypaBHEHUH IIIOCKOCTH.



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

33. B3auMHoOe pacrosioKeHue IByX U TPeX MIOCKOCTEH.

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

36. B3auMHOe pacnooKeHue AByX IPSIMbIX B IIPOCTPAHCTBE.

37. B3auMHoOe pacrnosoXeHne IPsSMON U TNIOCKOCTH B IPOCTPAHCTBE.

38. MeTrpuueckue 3a1a4i TEOPUU IPSMON U IIIOCKOCTH B IPOCTPAHCTBE.
39. Dmnuniconn. OnpeneneHue, CBOMCTRA.

40. OnnomnonoctHeIA runepbonons. OnpeneneHue, CBOMCTBA.

41. JIsynosioctHbI# TunepOosion. OnpenencHue, CBOMCTRA.

42. Dnmuntuyeckui napadonona. OnpeneneHue, CBOMCTBA.

43. T'unepbonmyeckuii nmapadosaona. OnpeseseHne, CBOUCTBA.

44, [lunuHApUYECKHE TOBEPXHOCTU BTOPOTO MOPsiAKa.

45, Konnueckre moBepxHoctu. KoHnueckue ceyeHusl.

46. IloBepxHocTH BpamieHus. [loBepXHOCTH BpaleHHs BTOPOTO MOPSIIKA.

B xoH1Ie n3yueHHs JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOTHI CTYIEHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHIATUAX IyTeM CYMMHUPOBaHHS 3apab0TaHHBIX O0AJIJIOB B TEUCHHE CEMECTPA.
Kpurepun oneHuBanus 3HaHUH 00y4a0IMXCcs M0 JUCUMUILIMHE

Dopmuposanue OALILHO-PEUMUHE080U OYeHKU pabombl 00YYAIOUUXCSL

ITocemenune Pabora Ha
Ilocemenne
N MPAKTUYECKHUX | MPAKTUYCCKUX | DK3aMeH
JIEKIIAHA N
3aHATUI 3aHATUAX
Paz0amioBka 1o 9x 1=9 15x 1=15
212 6aymuioB 64 Oamna
4 BUJaM paboT 6au10B 6au10B
ceMecT MMAapHBIA 24 damna 236 OamIoB 300 GamoB
p|Cy P 9 damoB Max 6 Gamno Gaso
Makc. 0an1 max max max

Kpumepuu oyenusanus pabomsi o6yyaiowje2ocs no umozam cemecmpa

Ouenka Basuei (3 3E)
COTIUYHOY 271-300
«XOPOIIIO» 211-270

«YJOBJIETBOPUTEIILHO» 151-210
«HEYJOBJIETBOPUTEIHHOY 150 u meHee

5. Mertoanueckne ykazaHus 1Jis1 00y4alOMIMXCs 10 OCBOCHHIO U CUMIIIMHBI

YceneniHoe u3ydyeHue Kypca TpedyeT oT o0y4arolIuXcsl MOCEIICHUs JIEKIUH, aKTHBHON
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
03HAKOMJIEHHS C OCHOBHOW U JOIIOJIHUTENBHOM JINTEPATYPOH.

3anuch JeKUHuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHOI paboThl 0O0yyarouIuxcs,
TpeOyrolasi HaBBIKOB M YMEHHMsS KpaTKO, CXEMaTH4HO, IIOCIEA0BAaTeIbHO U JIOTMYHO
(buKcHpoBaTh OCHOBHBIE MOJOXKEHHS, BbIBOJIbI, 00001IeHHs, GOpMYIUPOBKU. B KOHIlEe JeKkuuu
npenojiaBaTesb OCTaBiIsieT Bpems (5 MUHYT) A TOro, 4ToObl OOyyaromuecss HUMelu
BO3MO>KHOCTbB 33J]aTh YTOUHSIOIME BOMIPOCHI IO U3y4yaeMOMY MaTepuany. M3-3a HenocTarouHoro
KOJIMUECTBA ayJAUTOPHBIX YacOB HEKOTOPbIE TEMbl HE YIACTCSl OCBETUTh B IOJHOM OObEME,




NO’TOMY TIperojaBaTelib, IO CBOEMY YCMOTPEHHIO, HEKOTOphIE BOIPOCHI BBIHOCUT Ha
CaMOCTOSITENILHYIO Pa0OTy CTYJCHTOB, pEKOMEH/Ysl Ty WM MHYIO JuTeparypy. Kpome storo, mis
Jy4IIEro OCBOCHUS Marepuaja M CHUCTEMAaTH3alluyd 3HAaHUH MO0 JUCUUIUIMHE, HEO0O0XOIMMO
MIOCTOSIHHO pa30Mparh MaTepuaibl JISKIMHA 10 KOHCIIEKTaM W Y4eOHbIM TocoOmsiM. B ciyuae
HEOOXOIMMOCTH 00paIIaThCs K MPETOIaBaTeN0 32 KOHCYIIbTAIHEH.

IMoaroroBka K NPaKTHYECKUM 3aHSATHSIM.

[Ipy MOAroTOBKE K MPAKTUUECKUM 3aHSTUSIM CTYICHT JIOJDKEH U3YYUTh TCOPETUYECKHUIA
Marepuall 1o TeMe 3aHSTUs (UCIIOIb30BaTh KOHCIEKT JICKIMA, M3YYUTh OCHOBHYIO JINTEPATYpY,
O3HAKOMHThCS C JIOTIOJHUTEIILHOW JINTEPATypOid, PU HEOOXOAUMOCTH JIOTIOJHUTH KOHCIICKT, Jeyast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIMTEPATypHBIX HCTOYHHMKOB). B ciydae 3arpynHeHUi,
BO3HUKAIOIIMX MPU OCBOCHUM TEOPETUYECKOrO MaTepHaja, CTYIACHTY CIEAyeT oOpamarbcs 3a
KOHCYJIbTAIlMeH K mpernojaBaTento. Vas Ha KOHCYJIBTAIMI0, HEOOXOIMMO XOpPOIIO MpOIyMaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Havase npakTHYeCcKOro 3aHTHsI IPENOAaBaTelb 3HAKOMHUT CTYJCHTOB C TEMOM, OTJIalaeT
IUIaH TIPOBE/ICHUS 3aHATHS, BBIIACT 33/IaHUs. B TeueHHe OTBEJICHHOIO BPEMEHM Ha BBINOJHEHUE
pPabOTHI CTYIEHT MOXKET OOpPATUTHCS K MPEIOIaBaTeNi0 32 KOHCY/IbTAIMEH WIN pa3bsiCHeHUsIMH. B
KOHIIE 3aHSTHS IPOBOJUTCS ITPUEM BBITIOJTHEHHBIX 3aJaHNi, COOECeJOBaHHE CO CTYICHTOM.

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

IL1aHbl NPAKTHYECKUX 3aHATHH
3ansaTme 1.
Tema: Ilonsitue BekrTopa. KosiinHeapublie BeKTOphbI. PaBHbIe BeKTOpBI. JIMHeiiHbIe
onepanuM HaJl BEKTOPaMH.

1. O630p mporpammuoro obecredeHus. Kparkas xapakTepucTuka u 0030p BO3MOXKHOCTEH
GeoGebra. UnTepdeiic mporpammel. YpapieHHe BUAOBBIMA OKHAMH.

2. CoznmaHMe TUIOCKOCTHBIX T'€OMETPUYECKHX OOBEKTOB, J00aBICHHE H300paKeHUH B
IUIOCKOCTh 4YepTeka. Mcrnonp3oBaHue mporpammsl IIpU pPELIEHHUH 3aad IIKOJIBHOTO Kypca
MaTeMaTHUKH.

3. Tlonsatue BekTOpa, HYJIEBOTO BEKTOpa; ONpPEIENEHHs PpaBHBIX, KOJJIMHEAPHBIX,
IIPOTUBOINOJIOXKHBIX, KOMIIJITAHAPHBIX BEKTOPOB. J[JTMHA BEKTOpa.

4. Omepanusi CIOXKEHHsS BEKTOPOB: ONpeeNieHHEe CYMMBbI BEKTOpPOB; CBOICTBa oIepanuu

CJIOKEHUS.

Brrunranne BEKTOpPOB.

YMHOKEHHE BEKTOpa Ha YHUCIIO: ONPE/IEJIEHNE, CBOWCTBA ONepaIiy.

o o

3ansaTne 2.
Tema: JIuHeliHas 3aBUCMMOCTD U JIMHEilHasi HE3AaBUCHMOCTh BeKTOpPOB. Koopaunarsl
BEKTOpPa B OTHOCHTEJILHO IaHHOI0 0a3Mca M X CBOICTBA.
JluneiiHass KOMOUHAIMS BEKTOPOB. TpUBHAlIbHAS JIMHEWHAsE KOMOMHALIMS BEKTOPOB.
Onpenenenns TMHENHO HE3aBUCUMOM U TMHEWHO 3aBUCUMOM CHCTEM BEKTOPOB.
JlocTaTo4yHbIE€ YCIOBHS JIMHEWHOW 3aBUCUMOCTH BEKTOPOB.
TeopeMsbl 0 TUHEHHON 3aBUCUMOCTH JIBYX, TPEX, YETBIPEX BEKTOPOB.
OmnpeneneHne BEKTOPHOIO MMPOCTPAHCTBA.
Onpenenenue 6a3uca BEKTOPHOT'O MPOCTPAHCTBA. Pa3MepHOCTh MPOCTPAHCTBA.
Omnpenenenne KOOpAUHAT BEKTOpa B Oazuce. CBOIMCTBAa KOOPAUHAT.

NoakowhE

3ausarue 3.
Tema: CkansipHoe npou3sBeeHne BeKTOPOB. [IpiMeHeHre BEKTOPOB K pellleHHI0 32124
IIKOJbHOI0 Kypca reoMeTpHu.



CkassipHOE TPOM3BEICHHME BEKTOPOB: OINPEIEICHUE, CBOWCTBA (KOMMYTATHBHOCTD,
ACCOLIMaTUBHOCTb ~ OTHOCHTENBHO YMHOXXEHHMS Ha  YHUCIO. JUCTPUOYTUBHOCTD.
HEO0OXOUMOE U JOCTATOYHOE YCJIOBHUS PABEHCTBA HYJIO CKaJIIPHOTO IMPOU3BEICHMS,
CKaJISIPHBIN KBaJpaT, BEIYUCICHUE Yepe3 KOOPAUHATHI BEeKTOpoB). OO0OCHOBaHUE CBOMCTB.

3ausatue 4.

Tema: Ilpocreiimue 3a1a4u aHATUTHYECKOH reOMETPUH HA IVIOCKOCTH B appuHHOM 1

1.

N

>

NPSAMOYT0JIbHOM J1eKAPTOBOI CHCTEMAaX KOOPAUHAT.
Onpenenenne u 3aganue ap@UHHONH CUCTEMBbl KOOpIMHAT HAa IUIOCKOCTH U B
IIPOCTPAHCTBE.
Paanyc-Bektop Touku. KoopauHaTel TOUKH.
[Ipocreitimue 3amaum, pemaemble B adPUHHON cucTeMe KOOPAMHAT (KOOPAMHATHI
BEKTOPA, COEIUHSIOLIETO JIBE TOUKH; JI€JIEHUE OTpe3Ka B 33JaHHOM OTHOILIEHUN).
[IpsiMmoyrosibHas cucTeMa KOOpAMHAT.
[Tpocreiiine 3amaum, peuiaeMble B IMPSAMOYIOJBHOM cCHCTEME KOOpAMHAT (3HATb
000CHOBaHUA).
IIpuMeHeHne MeToa KOOPAUHAT K PELICHHIO 33/1a4 IIKOJBHOIO Kypca T€OMETPUHU.

3ansrue 5, 6.

Tema: Ilpsamas qunus. Paziauunbie cnoco0bl 3aganns npsamoii. O0mee ypaBHeHHe
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NPsAAMOii.

BriBoz ypaBHEHUs IPSIMOM, 3aJaHHOM TOYKOM U HAIPaBJIAIOIUM BEKTOPOM.
BrIBOI ypaBHEHUS IPSMOM, 3a4aHHOU JBYMS TOUKAMU.
BeiBox ypaBHEHMS MNpsAMOHM, 3aJaHHOM TOYKOM M IEPHEHIUKYJISAPHBIM BEKTOPOM.
HopmaunbHblii BEKTOp MPSAMOM.
OO1iee ypaBHEHHE TIPSIMOIA.
YpaBHEHHE NPSIMOI «B OTPE3KAX».
YpaBHeHUE MPSIMOH C YTIOBBIM KO3()PHUIIHEHTOM.
PacnonoxxeHnne mpsAMoON B cuUCTEME KOOPAMHAT B 3aBUCHMOCTH OT PABEHCTBA HYIIO
K03(PUIIHEHTOB B 00111eM YpaBHEHUH MPSIMOH.

3ansrue 7.

Tema: I'eomeTpuyeckuii cMbIca 3Haka MHorouwieHa AxX + By + C. I[lapanienbsHocTs U
MePHEeHIMKYJISAPHOCTD ABYX NPsAMbIX. PaccTosiHre OT TOYKHM 10 npsiMoii. MeToa KOOpaAMHAT

1.
2.
3.
4.

B PELICHHMH 32124 IKOJIbHOI0 Kypca reoMeTpHu.
VYcnoBus nepeceueHusi, COBMAACHMS, apaJUIEIbHOCTU JBYX NPSIMBIX (C 0O0OCHOBAaHUEM).
['eomeTpuueckuii cMbIcia 3HaKa MHOrouwieHa Ax + By + C.
Omnpenenenue yria MeXay AByMsl IpssMbIMH. BbiBoa popmybl.
PaccrositHue oT Touku 10 npsAMoi (BBIBOJ (POPMYIIBI).

Pemnte 3amaun: [3] Ne 418 — 419 (yctHO), 420, 446, 479 (a), 482, 484, 487, 496.

3anarue 8, 9.

Tema: Duunc, runep6oJia, napadoJia. @okycobl U AUPEKTPHUCHI JMHHI BTOPOT0 NMOPSAKA.
BbIBO ypaBHEHMS NIPSIMOM, 3aJaHHOM TOYKOW M HAIIPABIISIOIIMM BEKTOPOM.

1.

2
3.
4

Omnpenenenue IMICa, €10 CBOMCTBA.
Omnpenenenue runepoobl, ee CBONCTBA.
Omnpenenenue napaboIbl, €€ CBOKWCTBA.
@OKyCHI U AUPEKTPUCHI TUHUN BTOPOTO.

Saungarue 10.

Tema: AppunHas u NPAMOYrobHAs CHCTEeMbl KOOPANHAT B pocTpaHcTBe. [lesenne

OoTpe3Kka B JaHHOM OTHOILICHUH. Paccrosinue MEXKIY IBYMHA TOYKAMMU.
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1.

Onpenenenue u 3ananue apHUHHON CUCTEMBI KOOPIUHAT B IPOCTPAHCTBE.

Paguyc-Bektop Touku. KooparHATH TOUKH.

[Ipocreiimume 3anaun, pemiaeMblie B apUHHON crucTeMe KOOpIUHAT (KOOPIAMHATHI BEKTOpa,
COCIMHSIONIETO JIBE TOYKH; JICJICHUE OTPE3Ka B 33JaHHOM OTHOIIICHUH ).

[IpssMoyronbHas cucTeMa KOOpAUHAT.

[Ipocreiimme 3amaum, pemiaeMble B TPSIMOYTOJIBHOM CHCTEME KOOpJIMHAT (3HATh
000CHOBaHUA).

OpueHTanus I0OCKOCTH, OPUEHTAIUS POCTPAHCTBA.

®opmyitel TpeoOpa3zoBaHus KOOPIAUHAT.

Omnpenenenue Gpurypsl, ypaBHeHHE (HEPAaBEHCTBO) (DUTYPHI.

[TpumeHeHne MeTo/1a KOOPAMHAT K PEIICHHIO 3a/1a4 IMIKOJIBHOTO Kypca T€OMETPHH.

3ansarTue 11.
Tema: [IpuMeHeHne MeTOa KOOPAMHAT K PellIeHUI0 32124 IKOJIbHOI0 Kypca
cTepeoMeTpPHUM.
[Ipocreiimme 3amaum, pemaemple B adPuHHON cucTteMe KoopaAwHAT (KOOPIWHATHI

BCKTOpPA, COCANHATIONIETO ABC TOYKH,; ACIICHNUC OTPC3KA B 3aITaHHOM OTHOIHCHI/II/I).

2. Ilpocreiimmme 3amaud, pemiaeMble B MPSIMOYTOJbHOW CHUCTEME KOOpAMHAT (3HATh
000CHOBaHU).
3. IIpumeHeHue MeTo/1a KOOPAMHAT K PEHICHUIO 33/1a4 IIKOJIBHOTO Kypca CTEPEOMETPHUU.
3ansTue 12.
Tema: BexkTopHoe U cMelIaHHOE NMPOU3BeJeHHE BEKTOPOB.

1. OmpeneneHrie OPUEHTUPOBAHHOTO TPEXMEPHOTO NMPOCTPAHCTBA.

2. OmnpezneneHre BEKTOPHOTO MPOM3BEACHUS IBYX BEKTOPOB.

3. T'eomerpuueckuit cMbICI MOAYJISE BEKTOPHOTO MIPOU3BEACHUS.

4. ®opmyna s BBIYHCICHHS BEKTOPHOTO  TPOM3BENEHHS 4epe3  KOOPIUHATHI
MHOKHTEJICH.

5. CpoiicTBa  BEKTOPHOTO  TPOW3BENEHHS:  AHTUKOMMYTATUBHOCTH  OTHOCHTEIBHO
CKaJIIPHOTO MHOXXHTEJNS, JUCTPUOYTMBHOCTb OTHOCHUTENBHO CIIOKEHUS, YCIOBHE
KOJUTMHEAPHOCTH BEKTOPOB (JI0Ka3aTEIHCTBA CBOMCTB).

6. Bblunciienue iIomagy TPEyrojbHUKA C MOMOIIBIO BEKTOPHOIO MPOU3BEAEHUS (BBIBOJ
(GhOpPMYJIBI ITOIIAIHN ).

7. OmnpeneneHyne CMEIIAaHHOTO MPOU3BEIEHHSI TPEX BEKTOPOB.

8. T'eomerpmuecKkuii CMBICT CMEIIAHHOTO MPOU3BEACHNUS (C 000CHOBAHHEM).

9. ®opmyna A BBIYMCICHHS CMEIIAHHOTO MPOU3BEIEHHs (3HATh BHIBON).

10. CgoiicTBa CMENIAHHOTO TIPOU3BEICHUS C 00OCHOBAHUEM HX:

5.

a. HMHBAapMaHTHOCTh OTHOCHTEIBHO IIMKIMYECKOI IepecTaHOBKH;

b. wW3MeHeHHe 3HAaKA PU MEPECTAHOBKE ABYX MHOXKHUTEIICH;

C. acCOUMATHBHOCTb OTHOCHTEIBHO CKAJIIPHOTO MHOXKHUTEIIS;

d. AuCTPUOYTHBHOCTH OTHOCHUTEIBHO CIIOKEHHSI.
dopmyna HEOOXOIUMOT0 M JOCTATOYHOTO YCIOBHI KOMIIAHAPHOCTUH TPEX
BEKTOPOB (C 0OOCHOBAaHUEM).

6. Ilpumenenue nporpammsl GeoGebra 1 mOCTpOEHHSI MHOTOTPAaHHUKOB

7.

Brruncienne o0bema nmapajiejacnuineaa, TETpasgpa ¢ I[MOMOIIBIO CMCHIAHHOTO

npou3BeAeHus (BBIBOJ GOPMYIIbI 00BEMa TETpadipa).

1.
2.
3.

3ansTue 13.
Tema: Paziiuunblie cnoco0bl 3aJaHus MI10CKOCTH. O01ee ypaBHeHHE MJIOCKOCTH.
I'eomeTpuueckmii cMbIC] 3HaKa MHOTowIeHa AX + By + Cz + D.
BpIBOJ ypaBHEHUS IJIOCKOCTH, 3alaHHOM TOYKOW U JBYMS HAIIPaBJISIOIIUMU BEKTOPAMH.
BeIBOZ ypaBHEHUS IJIOCKOCTH, 3alaHHOU TPEMS TOUKaMHU.
[TapameTpuueckye ypaBHEHHUs IJIOCKOCTH.



4. BbIBOJ ypaBHEHHS IJIOCKOCTH, 33JaHHOM TOYKOM U MEpPENneHIUKYISIPHBIM BEKTOPOM.
HopMmanbHblid BEKTOP MIJIOCKOCTH.
OO6miee ypaBHEHHE TIOCKOCTH.
VYpaBHEHHE IJIOCKOCTH «B OTPE3KAX)».
['eomeTpuueckuii cMbICH KO GUIIMEHTOB B 00IIIEM YPaBHEHUH TUIOCKOCTH.
PacrnonosxeHne IIOCKOCTH B CHCTEME KOOPAMHAT B 3aBUCHMOCTH OT PaBEHCTBA HYIIIO
K02 PHULIMEHTOB B 00I1IEM YpaBHEHUH IJIOCKOCTH.

9. Teomerpuueckuii cMbIch 3Haka MHOTOwIeHa Ax + By + Cz+ D.

3aunsrTue 14.

Tema: B3anumHoe pacnoJio:kenue 2-X u 3-x miockocreii. [Ipu3Haku napasieJibHOCTH U

NepHeHAUKYJISIPHOCTH ABYX IJIOCKOCTel. MeTpuyeckue 3a/1a4 TEOPHH ITIOCKOCTH.

1. VcnoBus mnepeceueHus, COBHAJEHMs, MApaJUIEIBHOCTH JABYX IUIOCKOCTEH (¢

OOHOBJIEHHEM).

2. OmnpezneneHue yria MexIy INIOCKOCTAMH. BbIBOJ pOpMyJIbI U1 BEIUMCIICHUS YIJIa.

3. BoiBox GpopMyIIBI TSl BEIYUCIIEHUS PACCTOSHUS OT TOYKHU J0 TIOCKOCTH.

4. ®opmyna Ui pacCTOSHUS MEXAY MapajuleIbHbIMU IJIOCKOCTSIMHU.

3ansaTue 15.
Tema: Pazjiuunble crioco0bl 3a1aHNsI MPSIMOI.
BrIBOI ypaBHEHUS IPSAMOM, 3aJAHHONW TOYKOM W HAIIPABIISIOIIMM BEKTOPOM.
[TapameTpuyeckue, KAHOHUYECKHE YPABHEHUS IIPSIMOMN.
BrIBOI ypaBHEHUS IPSIMOM, 3aJAHHON JBYMS TOUKaMHU.
VYpaBHeHHE NPSAMOH, 3aJaHHOM JBYMs IIOCKOCTsIMH. O0liee ypaBHEHHE IPSIMOA.
[lepexon oT oOmiero ypaBHEHMsI MPSAMON K NapaMeTpUUYECKMM MM KaHOHUYECKUM
YPaBHEHUSIM.
6. HccrnemoBaHue B3aUMHOTO pAacIOJIOKEHUS IBYX HpsAMBIX. OOOCHOBaHWE YCIOBHH,
ONpEACISAIOINX  MPsMBIE  CKPEILMBAIOIIMECA. IEPECEKAIOIUECs, IapaJlIeNIbHbIE,
COBIAJAIOLIHE. .
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6. IlepeueHb OCHOBHOI M /IOMOJHUTEIbHOI YueOHOIi JuTepaTypbl, UHTEepHeT-pecypcos,
HEeOOXOAUMBIX /1JI51 OCBOEHMS IH CIUTLTUHBI

OcHoBHas IuTEpaTypa
1. Cwmupnos, B. A. I'eomerpus ¢ GeoGebra: crepeomerpus : yueOHoe nmocodue : [12+] / B.
A. Cmupnos, 1. M. CmupnoBa. — Mocksa : [Ipomereit, 2018. — 171 c. : mi. — Pexxum goctyna:
no momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=494871. — ISBN 978-5-
907003-42-2. — TekcT : 3IeKTPOHHBIH.
2. CwmupHoB, B. A. I'eomerpus ¢ GeoGebra: niuanuMeTpus : yuebHoe nocodue : [12+] / B.
A. CmupHaos, 1. M. CmupnoBa. — Mocksa : [Ipomereii, 2018. — 206 c. : wi1. — Pexxum gocryna:
no noxnucke. — URL: https://biblioclub.ru/index.php?page=book&id=494870. — ISBN 978-5-
907003-43-9. — Tekcr : 2IeKTPOHHBIH.
JlonoTHHTeIbHAS JTUTEPaTypa
1. [maxos, I1. C. OcHoBBI KOMIIBIOTEpHOU Tpaduku : yaedbnoe mocodue / I1. C. lImakos,
1O. JI. FOnakoB, M. B. IllnakoBa ; Cubupckuii (enepanbublii yHuepcuteT. — KpacHospcek :
Cubupckuit penepanbubiii yausepcuret (COVY), 2014. — 398 c. : Tabi., cxeM. — Pexxum nocrymna:

no noamucke. — URL: https://biblioclub.ru/index.php?page=book&id=364588— buGnuorp. B KH.
— ISBN 978-5-7638-2838-2. — TeKcT : 371eKTPOHHBIH.

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