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1. BBeaenune

«XOTh BBEIWIM ThI HE B OCJIBIH CBET,
A B moJjie 3a OKOJIMILIEH, —

IToxa npenib 3a KEM-TO BCIIE],
Jlopora He 3aITOMHUTCHI.

3aTo, Kyaa 6 Thl HU TIOTall

N no kakou pacmyrure,

Hopora Ta, 4To caM ucKa,

Bogek He mo3abynercs»

H.Puirenxos

1.1. Akmyanvnocmo 6b10paHHOl MmeMbl NPpOEeKma.

3aganue C2 EnuHOro rocyiapcTBEHHOIo dk3ameHa 1o maremartuke ¢ 2010
rojla MpeJICTABIAECT CTEPEOMETPUUYECKYIO 3aJjady Ha OIpEACICHHE PacCTOSHHMA
WIA YTJIOB B TNPOCTPAHCTBE MEXJIYy OOBEKTaMH, CBSI3aHHBIMU C HEKOTOPBIM
MHOTOI'PaHHHUKOM.

OcHOBHBIE TPOOJEMBI, € KOTOPBIMU CTAJIKMBAE€MCS Mbl, BBITYCKHUKH,
cnaromre EI'D mo MmareMaTuke: HEyMEHHUE CTPOUTD JINHEMHBIE YTIIbl U TPOCKLINH,
OIIMOKH B ONpPENEICHUU BHJIA TPEYTrOJbHUKA, HEMOHMMAaHHUE HAXOXIACHUS yria
MEXIy NPSAMON M IUIOCKOCTBIO, HEJOCTATOYHOE MPEACTABICHHUE O PACTIOIOKEHUH
NEPHEHANKYJIApA MPU HAXOXACHUU PACCTOSHHUA OT TOYKM A0 MPSAMOH. ITO
TOBOPUT O TOM, YTO MCHBITHIBAIOTCS OOJBIIME TPYAHOCTH MpPHU pPELICHUU
CTEPEOMETPUYECKUX 3aJad. B oTiauune OT IUIAaHMMETPUH B CTEPEOMETPUU
HE00XOAMMO UMETh MPOCTPAHCTBEHHOE BUICHHE, KaK caMOl (PUrypbl, TaK U TOTO,
YTO HaXOJIUTCA BHYTPH HEE.

[To cratuctuke Ha 2013-2014 yueOnbrii Tox MunuctepcTBa 00pa3oBaHUS
Bcero 5% mpezacraBneHHbIX pernieHnid C2 ObuUTM OLIEHEHBI B JBa 0Oaiia, TO €CTh
ocranbHbie 95% (HamOombimass 4acTh) OBLIM PEIICHBI HEMPABWIBHO WM HE
pElIEeHbl COBCEM, IO NPUYMHE 3aTPYAHEHWH MpEACTaBICHUS T'€OMETPUUECKUX
MOHATHH B GUTYype W YTO HEMAJIO BaYKHO PEIIEHUE 3a/1a4 3aTPaTHO 1O BPEMEHH.
[IpakTuka moka3biBaeT, 4To pemieHne 3anady C2 CBEpCTHHUKAMU B HaIlEH IIKOJE
TaK)Ke MpeTepreBaeT HU3KUI MoKa3aTeb peuaeMoCTH.

CyiiecTByeT TpU OCHOBHBIX MeToda pemeHus 3agad  C2:  «mMeron
MOCTPOEHUI», «KOOPJAMHATHO-BEKTOPHBIM METON» U «MeToJ 00bemoBy». I
CBOETO TMOCOOMS MBI, yyanuecs: PU3nKo — MaTeMaTHIeCcKoro mpoduisi, BEIOpaiu
MMEHHO KOOPIMHATHO-BEKTOPHBIM METOJI 32 €r0 HECIOKHOCTh M HE3aTPaTHOCTh
10 BPEMEHH PEIICHUS.

1.2. Ilpoonema

B metozne noctpoeHuit, raBHbIM YCIOBHEM SBJsieTCsS Oe3ynpeuyHoe 3HaHUE
U TIOHUMAaHHME OCHOBHBIX TEOPEM CTEPEOMETPUH, CBA3AHHBIX C B3aWMHBIM
PACIIOJIOKEHUEM TIPSAMBIX U INIOCKOCTEW B IMPOCTPAHCTBE, KOTOPHIE HEIPEMEHHO



CONPOBOXKJIAIOT PEIICHUE MpaKTUYECKHu Jr00oi 3amaun C2, 6€3 KOTOphIX 4acThb
0aJIJIOB 3a ATO 33/1aHKME HA PK3aMEHE MOXKET ObITh OTEPSHA.
[IpyumMeHeHrne KOOPAMHATHO-BEKTOPHOTO METO/JA TO3BOJIAET M30eXaTh

TPYAHOCTEH, CBSI3aHHBIX C METOJIOM MOCTpoeHHi. OT Hac TpeOyroTcs 3HAHUS
HECKOJIBKMX (OpPMyJ M HaABBIKM B PEUICHUM MPOCTEUIIUX 3adad, OCHOBHAs
Harpyska IpH penieHuH 3a7a4 MPUXOIUTCSA HAa BBIYMCIUTEIbHYIO YaCTh.

Mp1, co3maTeny JAaHHOTO MPOEKTa HU B KOEW Mepe, HE MPHU3bIBaeM OpOCHUTH
U3Y4YEHUE CTEPEOMETPUUYECKHUX BOMPOCOB U BBIYYUTH JIMIIb (POPMYJIbI BEKTOPHOM
MareMaTuku. Ho »BK3aMeH «IlTyka», O4YeHb OIpaHWYEHHas IO BPEMEHH, a
CIPABUTHCS XOUYETCSI KAaK MOYKHO C OOJIBIIIMM KOJIMYECTBOM 3aJaHUM.

1.3. Hoea npoexkma

OcHOBHast uzesl MPOeKTa 3aKI0YaeTcsl B TOM, YTOOBI HapabaThiBas HaBBIK B
pPELIEHUH CTEPEOMETPUUYECKHUX 3aJad JAHHBIM METOJOM, MOATOTOBHUTH Jy4YIle
ce0sl K BBINOJHEHUIO 3a7aHuil C2 UM BO3MOYKHO MOMOYb BBIITYCKHHMKAM IIKOJIbI
HAy4NUTbCsS IPUMEHATh KOOPAMHATHO — BEKTOPHBIA MeToA. JIIsi 3TOro Mel
HOJATOTOBWIM TOAPOOHBIE OMHMCAHMS PElICHUH TUIMOBBIX 3anad C2 pa3nuyHbIX
BU/JIOB.

KoHeuHo celiyac OrpoMHOE KOJIMYECTBO COOPHUKOB C PEIIEHHBIMU 33Ja4aMU
C2 umeercs B CBOOOJIHOM MpoJaxe, MPECTABICH OTKPBITHIM OaHK 3a/1ay Ha BCEX
CalTax, CBS3aHHBIX C NOATOTOBKOM K EI'D ¢ pemennsamu u orBetamu. Kaszanocs
Obl M3y4aid, pemai, roroBbcs. Bc€ 3TO Tak, HO MBI 3HAaEM, YTO HEMAJOE
KOJIMYECTBO BBIIYCKHUKOB HAIIEW MIKOJBI HE MMEIT JOCTATOYHOM IMOATOTOBKH
i pa3dopa Jaxe pelEHHbIX 3a1a4 U o0pallarTcs 3a MOMOUIbI0 K YUUTENSIM.
Ms1 noctapayiuch pa3oOpaTh Tak 3aJaud, 4TOOBI KXKIBIM IIar perieHus Obul
MOHATEH U 000CHOBAH(CCHIIIKA HA HYXKHYIO (DOPMYJITY, TEOPEMY, TEOPHIO).

1.4. Ilenv npoexma.

Coznatp mocobue 1Mo CTepeoOMETPUH ISl BHITYCKHUKOB CTAapIIEH IIKOJIBI IO
pemeHuto 3agay C2 KOOpAMHATHO — BEKTOPHBIM METOJIOM B COIPOBOXKICHUU
AJEKTPOHHOTO MPUJIOKEHUS, TEM CaMbIM MTOKA3aTh YIPOILIEHHOE PELICHHE 3a/1a4.

1.5. 3a0auu npoexkma.

1. Tlouck TeopeTnuyecKkoro Marepuana,

2. O06paboTka HaiiieHHON nHpopMayK (Ki1accupuKamms 3a1a4 1Mo BUaam);

3. CamocTosTeNnbHOE pellleHrne pa3HbIX TUnoB 3amad C2 KOOpAMHATHO —
BEKTOPHBIM METOJIOM;

4. CpaBHEHHE TIPEUMYIIECTB ¥ HEJOCTATKOB KOOPJAMHATHO-BEKTOPHOTO
METOJa,;

5. Iloctpouth miaH WIAroB JIsi HAMHCAHHS TOCOOHWS ¥ DJIEKTPOHHOTO
MIPWIOKEHUS K HEMY;

6. Pa3menienue npuMepoB penieHus 3a1a4d B JEKTPOHHOM MPUIIOKEHNUU;



7. Co3manme mocobusi mo pemeHuto 3agad C2 C MOMENIEHHBIMH B HETO
IpUMEPaMH pelIeHUH U 3aJ]Ja4aMy C OTBETAMH;

8. OmpoboBaTh roToBbie MpoayKThl (B 11 ¢d/M kiacce) mis 00oOmeHUS |
CUCTEMAaTU3allMM 3HAaHUM B 00JIACTM TMPUMEHEHHS KOOPAMHATHO —
BEKTOPHOTO METOJ1a /Uil MOAroToBKH K EI'D;

9. IIpeacraBuTh NPOAYKT B BUJE MYJIbTUMEIUMHON MPE3CHTAIIMH, OPOIIIOPHI-
OCOOUS U DJIIEKTPOHHOTO PUIIOKEHUS K HEMY.

10. MakcuManbHO pPacKpbITh COOCTBEHHBIH TBOPYECKH MOTEHLHUAT MPH
CO3/IaHUU TIPOEKTA U COCTABJICHUU MTOCOOUS U MPUIIOKEHUS K HEMY.

1.6. Bpemsa peanuzayuu npoekma

Ham mpoekT AoirocpodHbId, paccuMTaH Ha OIWH Toj. PaspabareiBanmu u
co3JlaBayii ero Mbl, yueHuku 11 «d/m» kiacca.

1.7. Oscuoaempiii pesyromam

Uepe3 co3gaHue TNPOEKTa, MJIA CAMOPEAJIM3AlUM JIOJDKHBI  ITOJTYYHUTh:
MOTHUBAIIMIO HUCCIEIOBATEIbCKON JEATeTbHOCTU; TBOPYECKYIO aKTHUBHOCTD;
CaMOCTOSITENIbHBIA TIOMCK; TIO03HABATEJIbHBIM HHTEpeC K Oosiee TriIyOOKOMY
M3YUYCHHUIO KOOPJIMHATHO — BEKTOPHOTO METOJ]a U CPABHEHHUE €ro MPEUMYIIECTB C
METOJ0M ITOCTPOCHMU; HCCIIEIOBATEIIbCKUE, UH(pOpMaMOHHBIE,
KOMMYHUKATUBHBIC YMEHHS; pEaJIbHBIM 3aKOHYEHHBIH pe3yJbTaT B BUJIE
OpoIIOpbl - MOCOOWS U AJEKTPOHHOIO MPUJIOKEHUS K HeMy; Oosiee TryOokue
no3HaHusA B 00yacTu pemienus 3aaau C2, kKaueCTBEHHYIO MOAroToBKY K EI'D.

O06001IeHne Marepuaia Mo MPUMEHEHHUI0 JaHHOTO METOJAa B 3ajadyax CIIYKUT
YCOBEPIIEHCTBOBAHUEM B CTEPEOMETPUUYECKOM MO3HAHUU U OCBOEHUIO
MaTE€MaTUKH B IIEJIOM.

Jliis BBIMYCKHUKOB HAIIICH IIIKOJIBI, Ha HAIl B3IJISIA, YIOOHBIM M TMOHSTHBIN
Marepuai JJjis TOArOTOBKM K BeinoiHeHuto 3aga4y C2 B KMMMax no EI'D.

Jisi ka0nHeTa MaTeMAaTHKH TOTOBBIM 00pa30BaTENbHBIN MPOIYKT B BHIIE
y4eOHOI0 MeYaTHOr0 MOCOOMS U SJIEKTPOHHOTO MPUIIOKEHHS K HEMY .

1.8. Imanwt pabomot Hao npoexmom

1. U3ydyenue, 06001I€HNE U CUCTEMATH3AIMs 3HAHUN 110 BOTIPOCaM BEKTOPHOMU
anreOphl, TAKMX KaK: COCTaBJICHHE YpaBHEHHS IJIOCKOCTH MO TPEM TOUYKam, He
JeXallMM Ha OJHOW MPSMOW; NMOHSATHUS HOPMAJIBHOIO BEKTOpPA K IUIOCKOCTH H
HaXO0JIEHUE €r0 KOOPAUHAT; (POPMYJIbI 1JIsl BEIUMCIICHUS YIJIOB MEX]y MPSAMBIMU
U IUIOCKOCTSIMHU; PacCTOSIHUSA OT TOYKH A0 NPSIMOW M IJIOCKOCTH € IOMOUIBIO
y4eOHOMH, CIIPaBOYHON JIMTEPATyphl, UHTEPHET — PECYPCOB U 3a/1ay U3 FOTOBOTO
OTKpPBITOTO OaHKa 3aj1ay, MPeICTaBJIEHHOr0 Ha cailTax mo noAroroBke k EI'D.

2. Coop, oOpaboTka ¥ aHaIW3 MaTepuana, Kacawllerocs HHTepeca,
TPYAHOCTEN U MOJIE3HOCTU MO 3asiBICHHON Teme. [lanbHeilmas kiaccupukanus
3a/1a4y 1o BUJIAM U METOJaM JIJIsl COCTABJICHUSI IOCOOUS U MPUJIOKEHUS K HEMY.

3. CaMOCTOATENBbHBIN pa300p U MPOPEIIMBaHUE OJTHUX U TEX )K€ MOA0OPaHHBIX
3a/71a4 M3BECTHBIMHU CIIOCOOAMHU, TO €CTh CIOCOOOM MOCTPOCHHH (TO3TamHO —
BBIUMCIIUTENbHBIM) U KOOPJUHATHO —BEKTOPHBIM. Takas paboTa MPOBOAMTCS C
LEJIbI0 W IOBBIINICHUS YPOBHSI ITO3HABATEJILHOM JAESATENBHOCTH U BBISBIICHUSA
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HanboJiee ONTUMAIBHOTO CIOCO0a PeIIeHUs JUIsl BpEMEHHBIX PaMOK B YCIIOBHUSX
AK3aMEHAIlMOHHOT0 TecTUpoBaHus. KoHCynbTalus y yaurers.

4. TlocTpoeHue IUIaHa IIAaroB [JIsi CO3JIaHUS COJEPXkKAHUS TOCOOMS U
PUIOKEHUS! K HEMY U 3aIIOJIHEHHSI ITYHKTOB COJIEPKaHMUS.

5. Cozpanust mocobust ¢ HAOOPOM MOJAPOOHO Pa30OpaHHBIX 3ajiad MO BHUAAM
BOIIPOCOB ~ TEOMETPUYECKMX  TOHATHM  (HaXxoxkaAeHWe  yria  MEexIy
CKPEUIMBAIOIIUMHUCS TPSIMBIMH, BBIUMCICHUS PACCTOSHUS MEXKIYy TOYKOH U
IUIOCKOCTBI0O U JIp), VYKa3aHMEM CCBUIOK Ha TEOPETUYECKUE TMOHITHS
(HeoOxomumyro opmyiy, Teopemy [ludaropa B xakom- MO0 MPSIMOYTOIEHOM
TPEYTOJIbHUKE U TaK JaJjee).

6. Co3aHue 3JeKTPOHHOTO MPUIIOKEHHS K mocoOuto. B HEM Takke pazoOpaHb
MOJIPpOOHBIE PEIICHHUsS HECKOJBKUX 3a7ad M3 Pa3HbIX BOMPOCOB T'€OMETPUHU, HO
OTHUM M3 OCHOBHBIX, II0Ka3aHO TIOSTAamHOE TMOCTpoeHHe GUrypsl B
IPSIMOYTOJILHOM CUCTEME KOOPJUHAT JJIsl HATJISIIHOTO BUJICHHUS BOIIPOCa 3a/1a4u.

6. IlpoBeneHo B COB3aUMOJCHCTBUM  YYaCTHUKAMH TBOPYECKOW T'PYIIIIbI
Pa3pabOTUMKOB MPOEKTA, YUUTENS — PYKOBOJAUTEIS MTPOCKTA U 00YUAIOIUXCS Ha
3aHATHSX JJeKTUBHOro Kypca: «llogroroBka k EI'D mo Maremaruke» 10
pemenuto 3aaad C2 B 11 «d/m» kinacce B pamkax noarotoBku k EI'D. 3ansTue
npoxoauiio B Gopme mpecc — KOH(MEpEHIUH, T/I€ 3aUNHTEPECOBAHHbIC YUCHUKU
MOJIYYMJIA OTBETHI Ha BCE HHTEPECYIOIIME HMX BOMNpOCHL. bblna mpoBeneHa
Mpe3eHTAIU TOTOBOTO MPOIYKTA AEATEILHOCTH.

7. BBIBOZIBI IO TIPOBECHHOMY HUCCJIEIOBAHUIO U TIEPCIIEKTUBBI MPOCKTA.

1.9. Ocnoenoe cooepocanue npoekma

JIaHHBI TMPOEKT COCTOMT U3 TPEX YacTeu (mocobue, >IEeKTPOHHOE
MPUJIOKEHUE K TOCOOUIO U MPE3EHTAIUHA CaAMOTO ITPOCKTA).

Mpb1 mocrapanvch IOKa3aTh PEIICHUS pPa3IdYHBIX BHJIOB 3a1ad, TJIe
UCIIOIB3YIOTCS  (POPMYJIBI: KOOpPJMHAT BEKTOpAa, JUIMHBI BEKTOpA, CEPEIUHBI
OTpe3Ka, CKaJsIpHOE MPOU3BEJCHUE BEKTOPOB, KOCHHYCA YIJIa MEXKIY IBYMS
MPSAMBIMH, CHHyCa yIJIa MEXAY NPSIMOM W TUIOCKOCTHIO, PACCTOSHHE MEKIY
TOYKOW M TJIOCKOCTHIO, YPABHEHHE TNTIOCKOCTH.

PaccMmoTpenu BuabBI 3a71a4 HA HAXO0XKJICHUE:
Paccmosanuu 6 npocmpancmee

v\ MEXIy IBYMs TOYKAMH

v/ OT TOYKH J0 TPSAMOIA

v’ OT TOYKH JI0 TIOCKOCTU

v\ MEXIY CKPEIIMBAIOIIUMUCS IPIMBIMU
Yenose 6 npocmpancmee

v MeX1y ABYMs IPAMBIMH

v’ MeX1y IPAMOM U IFIOCKOCTBIO

v’ MEXIY IIOCKOCTAMH

CBou HapaOOTKU TMOMECTHUIN B II€YaTHOE wu3JaHue (mocodue), Tje

NOPEICTaBWIM PYKONHUCHOE oOdopmiieHHe 3a1ad, MoAoOpainu 3ajadd Juis



CaMOCTOSITEIIFHOTO PEIICHUsI, MOATOTOBMIM OTBETHl K JAHHBIM 3agadam Jiis
CaMOIIPOBEPKH, OTOOpad W TIPEJACTAaBHIIA OCHOBHBIE HEOOXOIUMBIC IS
penieHus GopMyITb.

UroOsl ObIIO mpomie pemars 3amady  pa3paboTand  dJICKTPOHHOE
COTIPOBOXACHUE K TOCOOMIO, B KOTOPOM C MOMOIIBI0 aHUMAIUU TO3TAIHO
BBICTpanBaeTcs (purypa ¢ HeoOXOIMMBIMU TTOCTPOSHUSMH JIJIsl TAHHOW 3a]1a4u.

B xo00e pabomwei evisichunu, o xaxux npooOIeMHBIX CUMYAYUSIX HeoOX0OUMO
nomHums? Kakue eeposmuvie ouuOKU 803MONCHO OONYCMunuv?

1) 3a0bITh aNTOPUTM MOKCKA HOPMAJTH.

2) 3amyTaTbCsi C BBEJACHHEM CHCTEMbl KOOPAMHAT WJIM C OIpeAeIICHUEM
KOOpAWHAT Yy TOYEK (3ajJalonux TMpsMbIie M IUIOCKOCTH) B Pa3HBIX
MHOTOTPaHHHKAX.

3) He cmpaBuThCs C BBIYUCICHHSAMH, €CJIHM B KOOPJAWHATHI BEPIIUH IOMAAA0T
KBaZpaTHble KOpHU. OOBIYHO JTa CHUTyalMsl BO3HHKAET B TPEYTOJbHBIX
nupamugax. Ho 3ty mpobnemy, KOHEYHO CHATh He ymactcs. [lmpamumy He
nepenenaeiib, a BOT MOJYyYUTh MPAKTUKY HAXOXKJEHUS HOPMAlu U HAYYUTHCA
OTpEeENATh KOOPUHATHI BIIOJIHE PEATILHO.

Cy1iecTByeT NpUHATBIN 00wutl areopumm pemieHus: KOOPAMHATHO-BEKTOPHBIM
METOJIOM:
v’ BpiOupaeM B MPOCTPAHCTBE CHCTEMY KOOPAWHAT M3 COOOpaXKeHHiA
yA00CTBA BBIPAXKEHHSI KOOPAMHAT U HATJISIAHOCTU U300pasKEeHHSL.

v HaXOI[I/IM KOOPpAHWHATHI H€06XOILI/IMBIX JJI1 HaC TOYCK.
v Pemaem 3a1a4y, UCII0JIb3Yysd OCHOBHBIC 3a/la4 MCTOAd KOOPAHWHAT.

v' TlepexoanuM OT aHATUTHYECKHAX COOTHOIICHUH K T€OMETPHUECCKUM.
v JIns HEKOTOpBIX 3aJad JOMOJHHUTENILHO TpeOyeTcsi COCTaBUTH

ypaBHEHHE TIOCKOCTH.
Pexomenoayuu onsa pewarowux KoopouHamuo —8eKmopHvIM MEMoOOM.

JIJisi MOATOTOBKHM K PEIICHUIO KOOPAUHATHO-BEKTOPHBIM METOJOM HEOO0XOIUMO
MOBTOPUTH U Pa3z00paTh CIEAYIONNE TEMBI:
1) KoopauHatel TOUKH U KOOPAMHATHI BEKTOPA.
2) JlnuHa BekTopa.
3) CxaisipHO€ MTPOU3BEACHUE BEKTOPOB.
4) KoopauHaThl cepeAnHbl OTpe3ka (Ha Ciiy4ail, eclid IJIOCKOCTh WM TpsMast
OynyT 3aaHbl CepeIMHAMH KaKUX-HUOYIb TUaroHaliel uin pedep y mupamu).
5) YpaBHEHUE MJIOCKOCTH.
6) PaccrosiHue Mexay TOUYKOU U MIIOCKOCTBIO

Ilpasuno:



OnTuManbeHBI  BBIOOP CHCTEMBI KOOpPAWHAT (HEKOTOPHIE  BEPIITUHBI
MHOTOIPaHHHUKA HAXOJATCS Ha KOOPAUMHATHBIX OCSAX) TMO3BOJISIET 3HAYUTEIBHO
YIPOCTUTH BHIYUCIICHHUS.

Hampumep, B 3anaue: Cmopora ocHo8anusi npasuibHOU 4emvlpexy2oibHOlL
npuzmsi ABCDA1B1C1 D1 pasna 2, evicoma — 4. Touka E — cepeouna ompeska
CD, mouka F — cepeouna ompesrxa AD. Haiioume yeon mexcoy npamvimu CF u
B:1E.

3neck (urypa moMemniaeTcss B CHCTEMY KOOPAMHAT JOBOJBHO MPOCTO, TO €CTh
BepiiMHy B craBum B Hayasno koopauHar, a BepmimHbl A U C OJHO3HAYHO
BbIcTpanBatoTcs Ha ocsix OX u OV, Bepmnna B; Ha ocu OZ. 3amaua pemaercs ¢
NOMOIIBIO TPEX (OpMYIT: KOOPAMHAT CEPEIMHbI OTpe3Ka, KOOPJIMHAT BEKTOpa B
MIPOCTPAHCTBE W KOCHHYCA YIJIa MEXIy IBYMS BEKTOpAMH, Ha KOTOPBIX JIeKaT
CKpEITUBAOIINECS MPSMEIE.

3 C1
h \‘ Dy
1 \\ y
Ao s
I” B - g ©
l -~ : E
F D

B 3amaue: B npasunvrnou wecmuyeonvnou npusme ABCDEFA;B,CD;E F;,
CMOPOHbL OCHOBAHUS KOMOPOU pasHul 1, a bokosvie pebpa pasHvl 2,natimu y2oi
medncoy nrockocmamu BA;D; u AA, E;.

Oty urypy ynoOHO MOMECTUTHh TaK, YTOObl HU OJHA BEpLIMHA HE JeKalla B
Havaje koopauHar, Touka B Ha ocu OX, a Touku C u D Ha ocu OY. C nomo1ipro
MPSIMOYTOJIBHOTO PAaBHOOEIPEHHOIO TPEYroibHUKA JIETKO HAaXOIUTCs adciucca
touek B, A, Al, E u opaunara Ttouek C, D,E, nanee cocTaBistoTcsi ypaBHEHHS
HA3BaHHBIX B YCIIOBHM IIOCKOCTEN M BBISICHAIOTCSA C MOMOIIBIO ATUX YPAaBHEHUN
KOOPAMHATB HOPMAJbHBIX BEKTOPOB K ATHUM IUIOCKOCTAM. Jlamee ¢ MOMOIIbIO
(opMyITBI KOCHHYCA yTJIa MEKy BEKTOPAMHU BBIYHUCIISIETCS TAHHBIN yTOJI.
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Jlns 3a7a4, rae HeoOXOAMMO COCTaBJICHHUE YpaBHEHUS MIIOCKOCTH (IPUMEHSEM
dbopMyTy cocTaBlieHUs] YpaBHEHUS IJIOCKOCTH, MPOXOSALIEH Yepe3 TpU TOUKH, HE
JeKalle Ha OJHOU NPSIMOM, C UCIIOIB30BAHUEM YCIIOBUS KOMIUTAHAPHOCTH TPEX
BEKTOPOB, IJIe CMEUICHHOE MTPOU3BEICHUE 3TUX BEKTOPOB paBHO 0, a CMEIIEHHOE
IPOU3BEJCHUE HAXOJUTCS C MOMOINIBIO OMpPENeNUTENs) TPUBOJIUM pa300paHHbIN
pUMEP BBIYUCIICHHUSI ONIPEACIIUTENS IO MPABUITY TPEYTOJIbHUKA.

[Tpagmmo TpeyTOMbHITKA ML EbISHCTHIL OTIP eTeneil pacchMoTpIMHA TIPIMEpE:

L A4
2750 =153+ (=2)-0-3+(=2) - (=2) 4= 15+0+16 =31;
40 3

1.2, 3

2052 =453 40 (=2) 1 +(2) (—2) - 3 =60+0+12 = T2;

¥ 3

31-72 =-41

K kxaxzmoMmy Buay 3agad M METONYy PELIEHUS NPHUKPEIUISIOTCS OCHOBHBIC
npaBuja U HeoOXoauMmble (OPMYJbl JJIS PEIICHHUS KOHKPETHOTO THIIAa 3ajay

TE€OMETPUU, Hanpumep.
v Paccmosinue om mouku 00 NJIOCKOCMU, HE COIEPKAIIEH 3Ty TOYKY, €CTh
JUIMHA OTpe3Ka NEPHEHANKYISPa, OMMYIEHHOTO U3 3TOI
TOYKHU HA IUIOCKOCTb.
V' Paccmosinue medxncoy npsamMoil U NApaileibHoll el NI0CKOCMbi0 PaBHO
JUTUHE UX
00111ero MepneHANKYIIspa.
v Paccmosinue mescoy npAMOU u NAPALleibHOU ell NA0CKOCMbl0 DPaBHO
PACCTOSTHUIO OT JItOOOM TOUKH 3TOM NPSAMOU JI0 TIIOCKOCTH.
v’ Paccmosinue mexncoy 08yMsi NAPALIEeNbHbIMU NJIOCKOCMAMU PABHO JUIHHE
uX o0I1Iero neprneHAuKyIspa.
v Paccmosinue mexncoy O08yMs NAPALICIbHLIMU  NJIOCKOCMAMY  PaBHO
PACCTOSIHUIO
MEXKy TOYKOM OJHOW U3 3TUX TNIOCKOCTEN U APYTOM MIOCKOCTHIO.
|4, + By, +Cz, + D
A iR it
ede— M(x).Y,.2¢) a: Ax+By+Cz+D=0

oM o) =

2. Co3naHue mMe4aTHOT 0 MOCOOUS
[lepBas cTpanuiia OpOITIOPHI MOCBAIIEHA HEOOIBIIOMY BBEACHHUIO O YE€M ITO
mocodre u KOMy PEeKOMEHJ0BaHO. BTopasi cTpaHuIla mMpeaocTaBieHa s CJIOBa
YYCHHKaM — CO3JIaTeJIsIM JTAaHHOTO TTocoOus. TpeThs cTpaHUIlA IMOCBSIIEHA CIOBY
YUUTENST — PYKOBOIUTENIO TpoekTa. J/lanee OCHOBHAsl COCTaBIISIONIAs ITOCOOWMS,



I7Ie pAaCCMaTPUBAIOTCS BUBI 33/1a4 Ha PA3JIMUHYIO TEOPUI0. B KOHIIE HAamyTCTBUE
BbIITyCKHUKaM ctapuieil mkoiasl MbOY COILI Ne 6.
Xoa 0CHOBHOII cocTaBasAIOLIeH padoThI

HIar nepBbIii.
CopTupoBKa 3a7a4 110 KaTETOPHSIM:
PaccTostHue Mex1y AByMsl TOUKaMH,
PaccrosiHue oT TOUKH 10 IPAMOi;
PaccTostHue OT TOYKM 10 IITOCKOCTH;
PaccTostHue Mexly CKpelMBaIOIMMHUCS PSIMBIMH;
VYron Mexay AByMs MPSIMbIMH,
Yron Mexay npsAMOM M IUIOCKOCTBIO;
YTroa Mexy IJIOCKOCTSIMU.

NoO~WNDE

HIar BTOpoM.
Pa3paboTka 0OCHOBHOM 4acTH MEYaTHOTO IMOCOOUSI.

OcHOBHAA 4YacTh IIOCOOU A

[Tpumepsl
peLICHNA 3amaun A

3a1a4 ¢
2 [Ipencrasnenue 3aqau [ ©aMocToATeN
OAPOOHBIM BHOTO
C HEMOJIHBIM
oOsicHeHue pereHus
v pelieHnemM

OcHoBHbIE (hopMyJibl, 3ajauya ¢ pelieHHeM, 3ajadya C HEMOJIHbIM peIleHUueM U
IIPEACTABIICHHE 3aa4 IJI1 CAMOCTOSATENBHOIO PEIIEHUS C TOTOBBIMH OTBETAMMU.
Ilar Tperuii CocTaBieHne MEYaTHOTO OCOOUS

Ilocobue npedcmasnero 6 npunodiceHuu
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3. Co31aHue 3J1eKTPOHHOTO MPHUJIOKEHUS K TOCOOH IO
B nanHoM nipuiokeHUu MpeACTaBICHbl TPU TUIIOBBIC 3a7a4M C PEIICHUSIMU
C IOMOIIIBIO0 AaHUMAIIMK Ha HAXOXECHUE PA3JIMUHBIX YIJIOB B IPOCTPAHCTBE:
1. yron Mexy CKpelMBaIOIUMUCS MPSIMbBIMU;
2. yToJ MEeXIy IpsIMOM U MIIOCKOCTBIO;
3. Yroj Mexay ABYMS TUIOCKOCTSMH.

2NEBTPRHHOE NPUAQKEHHE K
Q STEPEQMETPUY

MPUMEP BRIYHCJIEHNSA OINPENETUTENA 3AAAN HA BBIYMCAEHHE YI\0B B
10 MIPABIJTY TPEYTOJIbHUKA ' MHOrQrPAHHUKAX

S li 15:3+ (=2)10°3+(=2)"(=2) 4= 15:0+16 =31,
(i

////////////////mmlmu|1w" Il

» B npaBuibHOI qempexymnmoi :
A...D,, pebpo ocHoBaHHA

pedpo pasno 4. Touku E u F

1 AD COOTBETCTBEHHO.

7/ e CF n

B npaBiibHO# 4eThIPEXyronbHO 1
SABCD, Touka E sisnsiercs ¢
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Pebpa ocHoBanus npaBHIbHOI HIECTHYTOIBHOM
npu3Mel paBubl 1. Beicora pasha 2. Haitti
KOCHHYC YI71a MEAK1Y TJIOCKOCTAMH

BA,D; u AA, E,

4. 3akiao4yeHue

Ham  mpoekr, HampaBieH  Ha pelieHue  npoOieMbl  00ydeHws,
3aKJIIOYAIOIIEHCS B HE YMEHUU U HE JKEJIaHUU pemath 3a1auu C2 BbITyCKHUKAMU
Hallel mKoJbl. B Xone paboTel HaJl MPOEKTOM, MBI €r0 CO3/1aTeNIH MOIBITAIUCH,
IpEeXAe BCEro BbIpadOTaTh: COOCTBEHHOE YMEHHE paccMaTpuBaTh pa3iHyHbIC
HOJIXO/bl K PELICHUIO 33/1a4 U aHaJIU3UpPOBaTh ‘“3PPEKT’ OT NMPUMEHEHUS ITUX
CHOCOOOB pEIICHHUs u CpaBHUBATh IPEUMYIIECTBA M HEAOCTAaTKU KaKIOTO
METO/1a; YMEHHE COCTAaBUTh IUIAH MOCIEAOBATENIbHBIX 3TAMOB JJIsl JOCTHIKECHHUS
pe3ynbTaTta; yMEeHHe 00OCHOBATh BCE MPEANPUHUMAEMBIE 1AM U BBIYHMCIICHHUS,
MOBTOPUTh M 3aKPENHUTh PA3JUYHbIE TEMbl M BONPOCHl CTEPEOMETPUU U
IJJAHUMETPUH, THUIIOBBIE CTEPEOMETPUYECKHE KOHCTPYKIMHU, CBSI3AHHBIE C
pelIeHueM TEeKyUIMX 3aJa4; pa3BUThb MPOCTPAHCTBEHHOE MblluieHue. Ha
MPEACTOALLEM MPOOHOM TECTUPOBAHUM 00s3aTENbHO OyAeM pemars 3anauy C2 u
00s513aTEIBLHO CIIPABUMCSI C HEH.

C momouIpI0 HAIIEro MOCOOUs XOTUM, YTOOBI HAIlM CBEPCTHUKH IOMEHSIIN
OTHOLIEHUE K penieHUto 3anauyn C2 M BCE-TaKM HAYald LIEJICHAIPAaBICHHO U
CepbE3HO OpaThCsl 3a JaHHbIE 3aJaud, a HE OTOJABHUraTh MX B JaJIbHHUM yTrOJI
YToObl OHM YUWIIMCh PellaTh U pelany 3TH 3aganus. Ecnu y yuenuka 11 kmacca
UMEIOTCSl Cepbe3Hble MPOOJIEMbl C MOHUMAaHUEM OIpPEJEICHUN, C YTEHUEM WU
MOCTPOEHUEM CIIOKHOTO CTEPEOMETPUUYECKOIO0 PHUCYHKA, €CIM €My HHUKaK He
yaaeTcs noao0oparb HEOOXOAUMBIE TOTIOJHUTENbHBIE TOCTPOCHUSI, HaM Ka)eTcs,
YTO CTOUT 3aHATHCA U3YYEHHUEM KOOPAMHATHO-BEKTOPHOI'O METOJA. DTOT METOA
MpeKpacHas ajdbTepPHATHBA METOJY IOCTPOCHHM, BElb JIOCTOMHCTBO METOAa
KOOPJIMHAT COCTOMUT B TOM, YTO €r0 MpPUMEHEHUE M30aBIIIET OT HEOOXOAUMOCTHU
npuberatb K HarjasgHOMY MPEACTABICHHUIO CIOXHBIX MPOCTPAHCTBEHHBIX
KOH(Urypamuii.

OdeHb PaJIOCTHO OT TOTO, YTO IMOCJ]IE HAC B KaOMHETe MaTeMaTHKH, OCTAHETCS
Matepuan aisi nmoAarotoBku k EI'D, co3maHHbI HamuMu pykamMu U Oyaem
HAJEIThCSI Ha TO, YTO OH IOMOJKET €II€ HE OJHOMY BBIMYCKY peOAT Hareu
LIKOJIBI B CJa4€ 9K3aMEHa [0 MaTEMAaTHKE.
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