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HHOACHHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOro kypca «I'eomeTpusi» 0a30BOro ypoOBHS IS
obyuarormuxcsi 10 —11 kmaccoB paspaboraHa Ha ocHoBe DeneparbHOTO
roCyJapCTBEHHOr0 00pa30BaTeIBbHOTO CTaHIapTa CPEHEro o0IIero oopa3oBaHus,
C y4E€TOM COBPEMEHHBIX MHPOBHIX TpeOOBaHUH, TMpPEABIBIIEMBIX K
MaTeMaTH4ecKoMy oOpa30BaHHI0, U Tpaguiuil poccuiickoro oOpa3oBaHMUA.
Peamuzanus nporpaMmel oOecrieunBaeT OBIIAIEHHE KIIFOUEBEIMH KOMIIETEHITISIMI,
COCTABJSIOIUMU OCHOBY JUISI CaMOpAa3BHTUSA U HENpPEephIBHOIO 0oOpa3oBaHUS,
I[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U II03HABAaTEIHHOTO pPa3BUTHA
JUYHOCTU 00YYAIOITUXCS.

HNEJN N3YYEHUS YYEBHOI' O KYPCA

BaxxHocTh y4eOHOro Kypca TIeOMETpHH Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHHsA OOYCIIOBIIEHA TNIPAKTHYECKOIl 3HAYHMMOCTBIO METAllpeIMETHBIX U
IIPEIMETHBIX pPEe3yJbTaTOB OOYYEHHs TeOMETPHU B HAMpPABICHHU JIMYHOCTHOTO
pa3BUTHA oOOydJaromuxcs, (opMupoBaHus QGYHKIIMOHAIBHOH MaTeMaTHYeCKOH
rPaMOTHOCTH, H3YYCHHUS JAPYTUX yUeOHBIX TUCHUIUIHH. Pa3BuTe y o0ydaronuxcs
MIPaBIUIBHBIX IIPEJICTABICHUII O CYIIHOCTH M IIPOHCXOXKIECHHH TeOMETPUYECKUX
aOCTpakIuii, COOTHOIICHHH peaJbHOTO0 U HJACATBHOIO, XapaKTepe OTpaXKeHUS
MaTeMaTUIECKOIl HayKOMH SIBICHHIT U IPOITECCOB PEATbHOTO MHpPa, MECTE T€OMETPHH
B CHCTEME HayK H POJIH MaTeMaTH4YeCKOT'0 MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUH H
B IIPAaKTHKE CIIOCOOCTBYET (POPMHPOBAHIIO HAYIHOTO MUPOBO33PEHUS YIAIIHXCS, a
TaK)Ke€ KayeCTB MBIIUICHUA, HEOOXOJHMBIX I aJalTallid B COBPEMEHHOM
oOIIeCcTBE.

['eomeTpust sBIsAETCS OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CpEJIHETO
obmiero oOpa3oBaHMA, TaK Kak oOecleuHBaeT BO3MOXKHOCTh H3YYEHHS Kak
JIUCITHIUIHH €CTeCTBEHHO-HAYYHOH HAIPaBJICHHOCTH, TaK U T'yMaHUTAPHOI.

Jlorudeckoe MpIIUIeHHE, (GopMHpyeMoe IpH H3YYSCHUH OOYJAIOIUMHUCS
MIOHATHITHBIX OCHOB T'€OMETPUH U IMOCTPOSHUHU IETIOYKH JIOTHISCKUX YTBEPIKICHHIH
B XOJle peIleHHS TeOMETPHYECKHX 3ajJa4, YMEHHE BBIIBUTaTh H OIPOBEPraTh
TUIIOTE3Bl HEMOCPEJACTBEHHO HCIOJIB3YIOTCA MPH PEIIeHHH 3aJ1ad eCTECTBEHHO-
Hay4YHOTO ITHKJIa, B YaCTHOCTH U3 Kypca (GU3HKH.

YMeHne OpHeHTHPOBATHCS B IIPOCTPAHCTBE HIPAET CYIMIECTBEHHYIO POJIb BO
BCeX O0JAcCTAX MAEATEIIBHOCTH 4elioBeKa. OpHEeHTalHs 4YelIOBeKa BO BPEMEHH H
IIPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIHaJbHOro OBITHA, (opMma
OTPaKEHHUS OKPYXKAIOIIETO MHpa, YCIOBHE YCIEITHOT'O TMO3HAHHSA M aKTUBHOIO
npeoOpa3zoBaHus  JAeHCTBHTEIBHOCTH. OlepHpoBaHHE  IIPOCTPAHCTBEHHBIMH
oOpa3zaMu 00beTHHAET pa3Hble BUABI y4eOHOU U TPYAOBOIT IEATEIBHOCTH, SBIISIETCSA
OMHHM U3 TPO(PECCHOHATBHO BAXKHBIX KAayecTB, IO3TOMY aKTyallbHa 3ajada
dbopMupoBaHHS y OOydaromuxXcsi IPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBHIHOCTU OOpa3HOTO0 MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
IIOJITOTOBKE K MPAKTUYECKOH JIeATEIbHOCTH II0 MHOTUM HaIlpaBICHUSM.



Ilenp ocBoeHHs mporpaMmbl ydeOHoro kypca «l'eomerpus» Ha 0GazoBoM
ypoBHE OOydeHHS — O0OIIeoOpa3oBaTeIbHOE U OOIIEKYJILTYpPHOE pa3BUTUE
oOyJaromuxcs yepe3 odecredeHne BO3MOKHOCTU IIPHOOPETEHNUS U UCIIOIh30BaHUS
CHCTEeMAaTHYECKHUX TIE€OMETPUYECKUX 3HAaHHH H  JAelcTBHIl, CcHelH(pUYHBIX
F€OMETPUU, BO3MOXXHOCTH  YCIIEIIHOIO IPOJOJDKEHHS oOpa3oBaHHUA  IIO
CHEIHAIIBHOCTSM, HE CBSI3aHHBIM C IPHKIAJHEIM HCIIOIH30BaHUEM I'€OMETPUH.

[Iporpamma mno reomeTpuu Ha 0a30BOM YpOBHE IIpeJHA3Ha4yeHa LA
00yJaromMXcsl cCpeAHell IMIKOIbI, He UCIBITHIBABINNX 3HAYUTEIBHBIX 3aTpyAHEHUI
Ha YpOBHE OCHOBHOIO 00Iero odpa3zoBaHus. Takum oOpa3oM, oOydaronuecs Ha
©a30BOM YpPOBHE JOJDKHBI OCBOUTH O0IIHE MaTeEMAaTUUYECKHUE YMEHHS, CBI3aHHBIE CO
crenupuKoi TeoOMEeTpHU U HEOOXOJAUMBIE JJIA J)KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHH HMEIOT BO3MOKHOCTD U3YIUTh T€OMETPHI0 Ooiee TIIyOoKO, €CIIH
B JalbHEHIIeM BO3HHKHET HEOOXOAUMOCTh B TI€OMETPUYECKHX 3HAHUSAX B
1po¢eCcCHOHAIBHOM e TeIFHOCTH.

JlocTikeHne 1€ OCBOEHHS IIPOTpaMMBI OOECIIeUHBAETCA pEIICHHEM
COOTBETCTBYIOIINX 3ajad. IlpmopuTeTHBIMU 3ajJjadaMH  OCBOEHHS Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (¢dopMUpOBaHHE IIPEJCTABICHUS O TEOMETPHH KaK 4YacTH MHPOBOH

KyJIBTYpPBI I OCO3HAHHUE €€ B3aUMOCBS3H C OKPYKAIOIIM MHUPOM;

e (dopmMupOBaHHE IIPECTABICHU O MHOTOIPAaHHUKAX U TeJIaxX BpalleHus Kak
O Ba)XXKHEHINTUX MaTEeMAaTHYECKUX MOJENSAX, MO3BOJIIONIUX ONHCHIBATh U
13y4aTh pa3HbIE SIBICHUS OKPYXKAIOMIETO MHUPA;

e (¢opMUpOBaHHE YMEHHS paclo3HaBaTh Ha dYepTrexkax, MOJAEIAX U B
pearbHOM MHpE MHOTOTPAaHHHKH U Tella BpallleHUS;

e OBIAJICHHE METOJaMH pEIIeHUs 3aJad Ha IMOCTPOEHHUS Ha HM300pakeHUsIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (¢dopMHpPOBAaHHE YMEHHS OIEPHPOBATh OCHOBHBIMH IIOHATUSIMHU O
MHOTOTpaHHHKAX U TelaX BpallleHUs U UX OCHOBHBIMU CBOMCTBaMH;

e OBIAQJCHHE  QJITOPUTMaMH  pelIeHHs OCHOBHBIX  THIIOB  3ajad;
¢bopMupOBaHHE yMEHHS NPOBOJUTH HECIOXHBIE JIOKa3aTelbHbBIE
paccyXJeHUs B XOJ€ peIIeHHUs CTepeOMETPHYECKUX 3aJad H 33Jad C
IIPaKTHYECKUM COJIEpIKaHUEM;

e pa3BHUTHE HHTEJUIEKTYaJIbHBIX H TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs,
II03HABaTEIbHONH aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUI, KpUTUYHOCTU
MBIIICHUS;

e (¢opmupoBaHUe (PYHKITHOHAIBLHON I'PaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
YMEHHE paclo3HaBaTh NPOSBICHUS T€OMETPHIECKIX ITOHATHII, 00BEKTOB U
3aKOHOMEPHOCTEI B pealbHBIX JKU3HEHHBIX CHUTyaIlUsAX U IPH H3yYEeHUH
IpYyTUX  Y4eOHBIX  IIPEJIMETOB, MPOSBICHUS  3aBHCUMOCTEH H
3aKOHOMEPHOCTEl, (OpMyIUpPOBaTh HX Ha S3bIKE T€OMETPUU U CO3/1aBaTh
reoMeTpH4ecKne MOJEeIU, IIPUMEHSITh OCBOCHHBIII TI'€OMETPUYECKHI
ammapar UL pelIeHusd IIPAaKTHKO-OpPUEHTHPOBAHHBIX 3aj1ad,
HHTEpIIPETUPOBATh U OLICHUBAThH IIOJyYEHHBIE pe3yIbTaThL.



OTIMYUTENHHOII 0COOCHHOCTBIO MPOTpaMMEBI SBJISETCS BKIIOUEHHUE B KypC
CTEpEOMETPHUHU B Hayalle €ro H3y4eHHs 3ajjad, PeIIaeMbIX Ha YPOBHE HHTYHTHBHOTO
IIO3HAHUS, U OIpeJeIEHHBIM 00pa3oM OpraHHM30BaHHas paboTa HaJ HHUMH, YTO
CIOCOOCTBYIOT DPAa3BHTHIO JIOTHYECKOTO U IPOCTPAHCTBEHHOTO MBIIUICHHS,
CTUMYJIUPYET MPOTEKaHHe HHTYUTHBHEIX IIPOIIECCOB, MOTUBHPYET K JalIbHEHIIeMy
H3Y4YEHHUIO NIpeMeTa.

[Ipeamourenue OTAAETCSA HATTIAAHO-KOHCTPYKTUBHOMY METOY OOydYeHUs, TO
€CTh TEOpETHYECKHE 3HAHHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTHYECKON JeATEeIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEJCTaBICHUI Y
YYaIUXCs B Kypce CTEPEOMETPUN IPOBOJUTCS 3a CUET pelIeHUs 3a]]a4 Ha CO3/IaHHe
IIPOCTPAaHCTBEHHBIX OOpa30B M 3aja4 Ha ONEPHUPOBAaHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3manme o0Opa3a NPOBOAUTCS C OIOPOH HAa HAIISAHOCTh, a
omnepupoBaHHe 00pa3oM — B YCIOBHUAX OTBJICUECHUS OT HAIJISAHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXO/IHOTO COJIepIKAHUA.

OcHOBHEBIE cofiepKaTelbHbIe JIHHHH Kypca «['eomerpum» B 10—11 kimaccax:
«MnororpanHukn», «IIpsMble U IIIIOCKOCTH B IIPOCTpaHCTBeY», «Temna BparmeHus»,
«BeKTOpHI U KOOPAUHATHI B IIPOCTpaHCTBe». PopMHpOBaHNE JTOTHYECKUX YMEHUH
pacrpeenseTcs He TOJIBKO 10 COJIepsKaTeIbHBIM JIMHUAM, HO U IO T'0JJaM 00yJeHHs
Ha ypOBHE CpeJHero o0Iero oopa3oBaHus.

Copnepxxanue oOpa30BaHUS, COOTBETCTBYIOINIEE IPEIMETHEIM pe3yiIbTaTaM
OCBOCHHS pabouell MpOrpaMMbl, paclIpefe€HHBIM 10 TojaM oO0ydJeHus,
CTPYKTYPHPOBAaHO TaKHM 00pa3oM, YTOOBI OBJAJCHHE TI'e€OMETPHUYECKUMU
MOHATUSAMH H HaBBIKAMHU OCYIIECTBIIIOCH ITOCIEA0BATENFHO U MOCTYIIATEIbHO, C
COOII0/IeHHeM MIPUHITUIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
o0IIyI0 CHCTEMY T'€OMETPUYECKHX MpPEICTaBICHUH OOYyYarOIUXCs, pacIIHpss H
yIIIyOIss e€, 00pa3ys IIPOYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI O KYPCA B YYEBHOM IILTAHE

Ha usyuyenne reometrpun oTBoAUTCS 2 4yaca B Hejemo B 10 kimacce u 1 gac B
Henemo B 11 kiracce, Bcero 3a aBa rojga oOydenus - 102 yaeOHBIX gaca.
COJ/IEPJKAHUE YYEBHOI'O KYPCA

10 KJIACC

HpﬂMbIe H IINIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE IIOBATHA CTCPpCOMECTPUH. Tqua, IIpsaMasd, IIJIOCKOCTBH,
IIPpOCTPAHCTBO. Ilomatue 00 aKcCHOMaTHYECKOM IIOCTPOCHUHU CTCPCOMCTPHUH:
AKCHOMBI CTECPECOMETPHUHU U CICACTBIL U3 HUX.

Bzaumuoe PacCIIOJIOKECHUEC IIPAMBIX B IIPOCTPAHCTBE: IICPECCKAIOIHUECA,
IMapaJuI€JIbHBIE M CKPCIIUBAIOIMUECA IIPAMBIC. HapaJUICJ'ILHOCTL IIpAMBIX H
IUIOCKOCTEH B IIPOCTPAaHCTBE: IIApaJUICJIBHBIC IIPSAMBIC B  IIPOCTPAHCTBE,
IMapaJuICIIbHOCTD TpCX IIPAMBIX; ITapaJlJICIIBHOCTD HpﬂMOﬁ U IUTOCKOCTH. YTJEI C
COHAIIpaBJICHHBIMH CTOpOHaMH; VyroJl MEXAYy IpsAMBIMH B IIPOCTPAaHCTBE.



[TapannensHOCTH INIOCKOCTEN: MapallielbHbIe INIOCKOCTH; CBOMCTBA IapalIeIbHbBIX
mockocteil. IIpocTeiimue npocTpaHCTBeHHBIE (DUTYphl Ha INIOCKOCTU: TETpa’Jp,
KyO, mapajuienenume]]; IOCTpOSHNE CEeYSHUII.

[leprieHIUKYIIPHOCTH MPSIMOIl H IJIOCKOCTH: NEPIIEHIUKYIIIPHBIE NIPsSMBIE B
IIPOCTPAHCTBE, IIpSMBIE NapajUlelbHBIE U INEPHEHIUKYISApPHbIE K IUIOCKOCTH,
IIpU3HAaK NEPHEeHJUKYIIPHOCTH NPSIMON M IUIOCKOCTH, TeopeMa O IIpSIMOH
IEepIIeHIUKYISIPHON IIOCKOCTU. YIUVIBI B IIPOCTPAHCTBE: YroJd MEXIY HpsSMOH H
IJIOCKOCTBIO;  JBYIPAHHBI  yroy, JHHEHHBI yroil [ABYTPAaHHOIO  yIJia.
IlepnenauKkynsip U HAKJIIOHHBIE: PACCTOSHHE OT TOYKH JI0 IINIOCKOCTU, PACCTOSHUE
OT IPSIMOH JIO TUIOCKOCTH, POEeKIHs (PUTypHI Ha IIJIOCKOCTE. llepneHIUKyIIIpHOCTH
IJIOCKOCTE: NPH3HAK NEepPHEeHIUKYIIPHOCTH JBYX IuTockocTell. Teopema o Tpéx
IIepIIeHTHKYIIpax.

MHororpaHHUKH

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PaHHUKA, BBHIIYKJIbIE
U HEBBIIIYKIIbIE MHOTOTPaHHUKH; pa3BEépTKa MHOrorpaHHuka. IIpusma: n-yrompHas
IIpU3Ma; TPaHU U OCHOBAaHMA IIPU3MBI; IIpsIMasi U HAKIOHHAas MPH3MBI; OOKOBas H
IIOJTHAas IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IIPSMOYTOJIbHBIN
Iapajuielienune]; U ero cpoiictBa. Ilupammpga: n-yroibHas mupaMuja, IT'paHH U
OCHOBaHHE NHpaMU/Ibl; OOKOBas U MOJIHAsI HOBEPXHOCTHh MHPAaMU/IBI; IIPaBUIbHAS U
yceu€HHas NHpaMyAa. OJIEeMEHTHl IMpU3MBl H mHUpamuasl. [IpaBHibHBIE
MHOTOTPAaHHHUKHU: IOHATHE IPaBHJIFHOTO MHOTOTpaHHUKA; IIpaBUIIbHAs IpH3Ma U
IIpaBIJIbHAs IHpaMHJa; IpaBUIbHAs TpeyrojibHas MHpaMuJa U IIPaBIIHHBIH
TeTpasqp; KkyO. IlpencTtaBineHne o MpaBHIBHBIX MHOTOTPaHHHUKAX: OKTasp,
Jofeka’ip U ukoca’ap. CedeHUs IPU3MBI U THPAMUJIBI.

CumMeTpuss B IPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKHU, IIPSIMOIL,
IJIOCKOCTH. DJIEMEHTHI CHMMETPUH B MHpaMUJiaX, Hapajuielenuneax, IpaBUIbHbBIX
MHOT'OTpaHHHKAX.

Briuncnenne 571€MEHTOB MHOTIOTPAaHHHUKOB: pé&Opa, JUaroHall, YIJIBL.
[Imomans OOKOBON IIOBEPXHOCTH M IOJHONH ITIOBEPXHOCTH IIPSMOH IIPU3MBEI,
IIJIOIIa b OCHOBAHMHI, TeOpeMa 0 OOKOBOII MOBEPXHOCTH NpsIMOIi Tpu3MEIL. 1nomans
OOKOBOII TOBEPXHOCTH M IIOBEPXHOCTU IIPABHIBHOII IIHpaMHJBI, TeOpeMa o
momaau ycea€HHol mupamMusl. Ilorsatie 06 00béme. OOBEM IMUpaMUJIB], IPU3MEI.

[logoOuple Tema B npocTpaHcTBe. COOTHOIIEHUS MEXIy ILIOMAASIMU
IIOBEpXHOCTEl, 00bEMaMHU ITOJOOHBIX Te.

11 KJIACC

Tesa BpameHnus

[Mumnagpuyeckas IIOBEPXHOCTB, oOpa3zyromue LIINHIpUYIECKON
IIOBEpXHOCTH, OCh IMIIHMHAPHYECKON NOBepXHOCTH. I[{MIMHApP: OCHOBaHUSA H
OOKOBas IIOBEPXHOCTh, OOpa3ylomas H OCbh; ILIOMAJh OOKOBOH U TOJHOMH
IIOBEPXHOCTHU.

KoHnueckass oBepXHOCTh, 00pa3yrolue KOHHYECKOIl IMOBEPXHOCTHU, OCh H
BepIINHA KOHUYeCKoll moBepxHocTU. KoHyc: ocHOBaHHE U BeplnHa, 00pa3yromas



U OCh; ILTONIAa b OOKOBOI U OJIHOM TOBEPXHOCTH. Y CEUEHHEII KOHYC: 00pa3yromue
U BBICOTA; OCHOBAHUS H OOKOBas TIOBEPXHOCTE.

Cdepa u map: neHTp, paamyc, JUaMeTp; IUIOMIAJb ITOBEPXHOCTU chephl.
B3anMHoe pacnonoxeHue cepsl U ITOCKOCTH; KacaTelabHas INIOCKOCTH K cdepe;
IJIOIIA1b CEpHI.

M300paskeHne Tell BpallleHHs Ha INIOCKOCTH. Pa3BEpTKa IIUIHH Ipa U KOHYCA.

KoMOuHaruu Tein BpameHust 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OITHCAaHHBII
oKoJI0 cepsl; cdepa, BIICAHHAS B MHOTOTPAaHHUK, IIU TEJIO BpaIleHHs.

[Tonatue 06 06b€Me. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
IPSMOYTOJIFHOI'O MapajUielienunesa U ciaeAcTBus u3 He€. OO0BEM IMMIMHIpA,
koHyca. O0BEM Imapa U IIomaab chepsl.

[Togo6uele Tema B mpocTpaHcTBe. COOTHONIEHUS MEXAY IUIOIIAISIMHU
IIOBEpPXHOCTEH, 00bEMaMHU ITOJOOHBIX TEI.

CeueHus IIHHIpa (IapaUIeIbHO U NEPIISHIUKYIISIPHO OCH), CEYeHHs KOHYyCa
(mapanienbHOe OCHOBAaHHUIO U IIPOXO/IAINEe Yepe3 BEPIIHHY ), CEUSHHUS IIapa.

BekTOpBI H KOOPIHMHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B IpocTpaHcTBe. CIo)KeHHe U BEIYUTAaHNUE BEKTOPOB.
YMHOXeHHEe BeKTopa Ha gucio. Pa3inoxxeHne BekTopa Mo TpEM HEKOMILTAaHAPHBIM
BekTopaM. IlpaBuwno mapamnenenumnena. PemieHnme 3amad, CBS3aHHBIX €
IpUMEHEHHEM IMpaBUI JeiicTBUII ¢ BekTopaMmu. IIpsMoyroipHas cucTeMa
KoopauHAT B IpocTpaHcTBe. KoopamHatsl BekTopa. Ilpoctefimme 3amaunm B
KOOpJIMHATAaX. YTOI MeXAy BekTopaMmu. CKaaspHOe NpOU3BEJCHHE BEKTOPOB.
Brruncinenne yriioB MexAy IPSMBIMU U IDIOCKOCTSIMHU. KoopauHaTHO-BEKTOPHBIH
METOJI IIPU pPEIIeHUH I'eOMETPHIECKHX 3a/1a4.

IINIAHUPYEMBIE PE3YJIbTATBI

JINUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOCHHUS IIPOTpaMMBEI  Y4eOHOIO IpeaMeTa
«MatemaTnka» XapakTepu3yrTcs:

I'paxaaHcKoe BoCIHTAHHE:

c(hOpPMHUPOBAHHOCTEIO TPAXKTAHCKOH MO3UITUU 00YJAIOIErocst Kak aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€Ha pOCCHHCKOTO OOINecTBa, IIPeACTaBICHHEM O
MaTeMaTHYECKHX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SBICHHII,
Ipolleyp TpakJaHCKOro oOmiecTBa (BBIOOPHI, OIPOCH U 1p.), YMEHHEM
B3aUMOJICHICTBOBAaTh C COIHAJIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C WUX
(GYHKIMAMU 1 HA3HAYEHUEM.

IIaTpuoTHYecKoe BOCHIHTAHHE:

c(hOpPMHPOBaHHOCTHIO POCCHICKON I'paXTaHCKOI HICHTHYHOCTH, YBaXKECHUS K
IIPOIIJIOMY U HAaCTOSIIEMY POCCHIICKOIT MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIICHHUEM K
JOCTIDKEHHSM POCCHICKUX MaT€MaTHUKOB U POCCHICKON MaTeMaTHUYECKOH IIKOJIEI,
K HCIIOJB30BAHHIO 3THX JOCTIDKCHHUH B JIPYTUX HayKaX, TEXHOJOTUSX, cdepax
KOHOMHKU.

JIyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHHUS:



OCO3HaHHEM JTyXOBHBIX IEeHHOCTeH POCCHICKOT0 Hapo/1a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO CO3HAHHUSA, OSTHYECKOrO0  IIOBEJICHUS,
CBS3aHHOTO C IPAaKTHYECKUM IIPHMEHEHUEM JOCTIDKEHHIT HAayKH U JIeATeTbHOCTBIO
Y4EHOT0; OCO3HAHHEM JINYHOTO BKJIAJ[a B IOCTPOSHUE YCTOHIHBOTO OYyIIEro.

JcTeTHYEeCKOe BOCIHTAHHE:

3CTETHYECKHUM OTHOIIEHHEM K MHUpY, BKIIOYas 3CTETHKY MaTeMaTHYECKHUX
3aKOHOMEpHOCTel, 00BEKTOB, 3a/1a4, peIIeHHI, pacCyXICHHIT; BOCIPUIMYHBOCTBIO
K MaTeMaTHYECKUM acIIeKTaM pa3lIMIHBIX BUJOB HCKYCCTBA.

®u3nyecKoe BOCIUTAHHUE:

cOPMHPOBAaHHOCTHIO YMEHHS IIPUMEHATh MaTeMaTHYeCKHe 3HaHUSA B
HHTEpecax 3/I0pOBOTO U 0e30IacHOro 00pasa KHU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3/10pOBO€ IHUTaHHE, cOaJaHCHPOBAHHBIN PEXUM 3aHATHII U
OT/IbIXa, peryisipHas pu3ndecKasi akTUBHOCTE); (PH3UYECKOTO COBEPIIIEHCTBOBAaHMUS,
IIpU 3aHATHAX CIIOPTUBHO-03/I0POBUTEIILHOMN 1€ TETHHOCTEIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TPYAOTIOOHS; HHTEPECOM K
pa3muuHeIM  cepaM  NpodecCHOHATBHONH  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOH U €€ IMPIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIH BBIOOD
Oynymeli mpodeccHn U pealu30BBIBAaTh COOCTBEHHBIE JKHM3HEHHBIE ILIAHEL;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHHIO W
caM000Opa30BaHUIO Ha NPOTSHKEHHU BCEH JKU3HU; TOTOBHOCTBIO K AKTHUBHOMY
YYacTHIO B PEIICHUH IIPAKTHYECKUX 3a7]a4 MaTeMAaTHIECKOH HAllpaBIEHHOCTH.

JK0JI0THYeCKOe BOCIHTAHHE:

c(OPMHPOBAHHOCTBIO SKOJIOTUYECKOH KyIbTYphl, IOHUMAHHEM BIIHSIHUSA
COITHAIPHO-?KOHOMHYECKUX IIPOIIECCOB HA COCTOSIHHE IMPHPOIHOH M COIHAIBHOMN
Cpelbl, OCO3HaHHEM TJ00AaJBHOrO XapakTepa AKOJOTHYECKHX IpolieMm;
OpHEHTalMell Ha INpHUMEHEeHHE MaTeMaTHYeCKUX 3HAaHUU /IS pelleHHs 3a7ad B
00IacTi oOKpy Karoleil cpe/ipl, INTAHUPOBAHUS MOCTYIIKOB H OIEHKH UX BO3MOXHBIX
IIOCJIEICTBUI JITIS1 OKPY KaIoIel cpepl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBaHHOCTEIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKd H  OOIIECTBEHHONW TNPAKTUKH, MOHHMaHHEM
MaTeMaTHYeCKOH HayKH Kak cepbsl UYeIOBEYEeCKOil JesTEIBHOCTH, 3TaloB €&
pPa3BUTHSA U 3HAYUMOCTH IS Pa3BUTUS IIUBUIIM3AINH; OBIAJEHUEM S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOH KyIbTypoll KaK CpEJACTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYI0 U HCCIIEIOBAaTEIbCKYIO IEATEIHHOCTD
UHJIUBH/IyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeramnpeMeTHbIE Pe3yIbTaThl OCBOCHHS IPOrpaMMBl y4eOHOro mpeaMeTa
«MartemaTuka» XapaKTepU3YIOTCA OBJIaJICHHEM YHUBEpCAIbHBIMU
NO3HAGAMENLHVIMU  OeliCMGUAMU,  VHUGEPCATbHLIMU — KOMMYHUKAMUSHLIMU
oelicmeuaMuU, YHUGEPCATbHLIMU Pe2YIAMUSHLIMU OeliCNEUAMU.



1)  VaueepcanvHvie  nosnaeamenvHvie  Oelicméus,  obecnedusarom
GopmupoeaHrue 06a306bIX KOSHUMUGHLIX NPOUECCOE 00yyYanwuxcsi (océoeHue
MemoOo6  NO3HAHUA — OKpydcawnouje2o  Mupa,  NpuMeHeHue  J102UYecKUX,
uccie008amenbeKux onepayull, ymeHuti pabomams ¢ uHgopmayueil).

ba3oBble 1ornyeckue 1eicTBUA:

e BBIABILITH H XapaKTEPH30BATh CYIIECTBEHHbIE IPH3HAKU MaTeMaTHYECKIX
OOBEKTOB, IIOHATHII, OTHOIIEHHUII MEXIy HOHATUAME; (HOpMYIHPOBAThH
Ompe/elleHNs] NOHATHUIl; yCTaHAaBIHBaTh CYIIECTBEHHBIH  IIpHU3HAK
KJIacCU(pUKAIlUH, OCHOBAaHUS i OOOOIEHHs U CpaBHEHUS, KpUTEpUU
IIPOBOJAMMOTO aHaJIN3a;

e BOCHpPHHHMATh, (OpMyIHpOBaTH U  IIpeoOpa3OBBIBAThH  CYXKJIEHHS:
yTBEpAUTENbHbIE U OTpUIATElIbHbIE, €AUHUYHBIE, YacTHble U oO0Iue;
YCIIOBHBIE;

e BBIMBILITH  MaTeMaTH4YeCKHE  3aKOHOMEpPHOCTH,  B3aHMMOCBSA3U U
IIpoTUBOpedNss B (akTaX, JaHHBIX, HAONIOJCHHAX M YTBEPXKICHUSX;
IpeiaraTb KpUTEPHUH JIJIs BEISIBIIEHHS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIL;

e JenaTh BBIBOJBI C HCIIOJF30BAaHHEM 3aKOHOB JIOTUKH, JE€IYKTHUBHBIX U
HHIYKTUBHBIX YMO3aKIIOYeHUH, yMO3aKIIOUEHHII 10 aHAJIOTUH;

e IIPOBOJIUTH CaMOCTOSITENIEHO JIOKa3aTeIbCTBa MaTeMaTHYEeCKUX
YTBEpXKI€HUH (IpsIMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO,
IIPUBOJUTH IIPUMEpPHl H KOHTPHPHUMEPHI; OOOCHOBHIBAaTH COOCTBEHHBIE
CYXKJIE€HHS U BBIBOJIBI;

e BBIOHpATH crocol pemieHHs ydeOHOH 3ajaun (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEIIeHHs, BHIOHpaTh HaubOolee MOAXOMAIMUI C Y4ETOM
CaMOCTOSITEILHO BBIJI€JIEHHBIX KPUTEPHUEB).

Ba3oBrble Hccile1oBaTeIbCKHE eHCTBHSA:

e CIIOJH30BaTh BOIPOCH KAaK HCCIEAOBATEIhCKUN HHCTPYMEHT IIO3HAHUS;
(hopMyIHpOBaTh BOIPOCH], (HUKCHpYyIONINE IPOTHBOpedHe, IMIpodiemy,
yCTaHAaBIMBaTh HCKOMO€ H  JaHHoe, (opMupoBaTh THIOTE3Y,
apryMEHTHpPOBATh CBOIO IMMO3UIIHIO, MHEHHE;

e IIPOBOJIUTH CaMOCTOSITETILHO CIIJITaHUPOBaHHBIN SKCIIEpUMEHT,
HCCIIEJJOBaHHE II0 YCTAaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTHYECKOIo
00BEKTa, SBJICHHUA, IIpoIlecca, BBIABICHHIO 3aBHCHMOCTEH MEXIy
00BEKTaMH, SBICHUSMH, IIPOLIECCAMU;

e CaMOCTOSITEIBHO (POPMYIHPOBATH 0OOOIIEHHS U BEIBOABI 110 pe3yIbTaTaM
IIPOBEAEHHOTO HAOIMIOJEHUs, HCCIEIOBaHUs, OIEHHBATh JOCTOBEPHOCTH
IIOJIyY€HHBIX PEe3YIbTAaTOB, BEIBOJOB U 000OIIEHHIT;

e IIPOTHO3RUPOBATH BO3MOJXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATh
IIPEIIOJIOKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSX.

PabGoTa c nndopmanueii:

e BBIABILITH Ae(UIHUTH HHPOpMAIUH, JaHHBIX, HEOOXOIUMBIX IS OTBETa Ha
BOIIPOC U /IS pELICHHS 3a/1a4ll;



2)

BEIOHpAaTh  HHGOPMAIIUI0O U3  HCTOYHHKOB  pA3IMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh H HHTEPIIPETHPOBATH HH(OpPMAIIHIO
Pa3IUYIHBIX BUAOB U (OPM IIpeCTaBICHHS;
CTPYKTYpPHpPOBaTh HH(OpMaIIHIO, NMPEACTABIATH €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH Tpaduuecky;
OIICHHBATh HaJIEKHOCTh nHpopMaIun 1o CaMOCTOSTEIHHO
c(hOpMYITUPOBAHHEIM KPHTEPUSAM.

VHusepcanvuvie KoMMyHUKamueHvle Oelicmeus, obOecnedusarom

chOPMUPOBAHHOCHb COYUATLHBIX HABLIKOG 00YUAIOUJUXCSL.
Oomienune:

BOCIPHHUMATh U (OPMYIIHPOBATE CYXK/IEHUS B COOTBETCTBUH C YCIOBHAMU
U IEeJIMH OOIIIEHUS; SICHO, TOYHO, TPAaMOTHO BEIPaXKaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO XOAY pEIIeHUS
3aJ1a4i, KOMMEHTHPOBAThH ITOJyYEHHBIIT pe3yIbTaT;

B X0JIe 00CYXKJIeHUs 3a1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXIaeMOil TEMBI,
poOJIeMBI, perraeMoil 3a/1auu, BEICKAa3bIBaTh UJIEH, HalleJIeHHbIE Ha ITOUCK
pEIeHNsI; COIOCTAaBIITh CBOU CYXKJIEHHS C CYXJICHHSAMH JpPyTHX
YYaCTHUKOB JHalora, OOHapy>XHBaTh pa3INdue U CXOJICTBO ITO3HIIHIL; B
KOPPEKTHOM popMe popMyIHpoBaTh pa3HOTIACHs, CBOH BO3PAXKEHHUS;
IpPEeJCTAaBIATh  pE3ydbTaThl  pEMIeHHs  3aJadd,  AKCIIEpUMEHTa,
HCCIIeIOBAHIS, IPOEKTA; CAMOCTOATEILHO BEIOHPATh (POpMAT BHICTYILICHUS
¢ y4€TOM 3aj1a4 MIPE3EHTAIIMH H OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:

IIOHMMATh U UCIIOIF30BaTh MIPEHMYIIECTBa KOMaH IHOI U HHANBUYaIbHOIT
paboTHl IpH peleHNH y4eOHBIX 3ajady; MPUHUMATH IeJIh COBMECTHOIT
NeATEeNbHOCTH, IUIAHHPOBAaTh OPTaHU3AIHI0 COBMECTHOII  paboTHI,
pacmpeieniTh BHABI paboOT, JOTOBApUBATHCA, OOCYKJIaTh IIpOIlecC U
pe3ynbTaT paboThl; 0000IaTh MHEHHS HECKOIBKUX JIFOICH;

y4acTBOBATh B TPYNIIOBEIX popmax paboThI (00CYyXKIeHUI, OOMEH MHEHHI,
«MO3TOBbIE€ INTYPMBI» U UHBIE); BBINOJIHATH CBOIO YacTh pabOTHl U
KOOPIMHUPOBATh CBOU JIEHCTBHS C PYTHMH WICHAMH KOMaH/IbI; OI[EHUBATh
KauyecTBO CBOEro BKIaJa B OOmMIl NPOAYKT II0 KPUTEPHUSIM,
c(hOopMyITUPOBAHHBIM YIaCTHHKAMU B3aUMO/ICHCTBHUSL.

3) VHusepcanvuvie pecynamuenuvie oeiicmeus, obecneyusarom gopmuposamiie
CMBICI06LIX YCMAHOB0K U HCUSHEHHBIX HAGLIKOE TUYHOCTIL.
CamMoopraHmu3anus:

COCTaBIIATH IIaH, AITOPUTM PEIIeHNs 33/1a4l, BRIOUPATh CIIOCO0 peleHus
C YIETOM HMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEIH,
apryMEHTHUPOBATh H KOPPEKTUPOBATh BapHAHTHI PEIIeHHI ¢ YIETOM HOBOM
HHpOpPMAITHH.

CaMOKOHTPO.Ib:

BJIaZICTh HABBIKaMH IM03HaBaTEIbHOMN pe(bJ'ICKCI/II/I KaKk OCO3HaHHA
COBEpPIIaCMBIX IICﬁCTBHfI U MBICIIUTCIIBHBIX IIPONECCOB, UX PE3YJIbTATOB,



BIIAJIETH CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpoIlecca U pe3ybTaTa
peIeHns MaTeMaTHYeCKOIl 3a/1auH;

e TPEIBUIETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HHKHYTH IIPU PEIICHHIH 33][a4H,
BHOCUTH KOPPEKTHBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
JAaHHBIX, HallJIEHHBIX OIMHOOK, BEISIBJICHHBIX TPY/HOCTEI];

e OIICHUBATh COOTBETCTBHE pe3ylbTaTa IEIH H YCIOBUAM, OOBICHSATH
IPHYUHBI JOCTIDKEHUS WIH HEIOCTIDKEHHS pe3yJbTAaTOB JeATEIbHOCTH,
HaXOJIUTh OIIHOKY, JaBaTh OI[EHKY IMPHOOPETEHHOMY OIIBITY.

IIPE/IMETHBIE PE3YJIbTATBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IIpAMas, INIOCKOCT.

[IpuMeHATh aKCHOMBI CTEPEOMETPHU H CIEACTBHUS U3 HHUX IIPU pPEIICHUU
TeOMETPUIECKUX 33/1a.

OnepupoBaTh NOHATHAMU: MapalIeIFHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX
U ITOCKOCTEIA.

KnaccudunmpoBaTh B3alMHOE pacCIOJIOKEHHE IPAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHAMH: JBYTPAaHHBIN yTOJ, TpaHH ABYIPAaHHOIO YIJa,
peOpo IBYrpaHHOTO yIUIa; JUHEHHBIH yrojl JBYTPaHHOTO yIJja; I'paJycHas Mepa
JIByTPAHHOTO yIJIa.

OnepupoBaTh NOHATHAMU: MHOTOIPAaHHUK, BBIIYKJIBINI U HEBBITYKIBIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, IPABWIBHBII MHOTOTPAaHHUK.

Pacrio3sHaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (IIHpaMuja; IIpH3Ma,
IIpsIMOYTOJIBHBIN Napasuienenunes, Kyo0).

KiaccudunupoBatsb MHOTOTPaHHHUKH, BBIOUpas OCHOBAaHHUS JUIS
Ki1accupUKanuy (BBIMYKIbIE U HEBBIIYKIbIE MHOTOTPAHHUKHU; IIpaBIUIBHEIE
MHOTOTPaHHHUKH; IIPSIMBIE 1 HAKJIOHHBIE IIPU3MBI, TTapaUIeICIHIIE b ).

OnepupoBaTh MOHATUAMU: CEKYIIAsl IIJIOCKOCTh, CEU€HHE MHOTOTPaHHHUKOB.

OOBACHATH IPUHIIUIIEI IOCTPOSHUS CEYEHHIT, HCIOIB3YsI METO/I CIIEIOB.

CTpouts cedeHHsS MHOTOTPAHHUKOB METOJOM  CJEIOB, BBIIOJIHATH
(BBIHOCHBIE) IIJIOCKHE YEpPTEXKH U3 PUCYHKOB IPOCTHIX OOBEMHEIX (PUTYp: BHUJ
CBEpPXY, COOKY, CHU3Y.

Pematp 3aaun Ha HaXO0XJI€HHE T€OMETPHUIECKUX BEJIMYNH IO 00pa3aM Wi
aIrOpUTMaM, IIPUMEHSSI W3BECTHHIE aHAIUTHYECKHE METOABl IIPU pPEIICHUU
CTaHJAPTHBIX MAaTEeMaTUYECKHUX 33/1ad Ha BBIYHCICHUE PACCTOSHHI MEXAY ABYMS
TOYKaMH, OT TOYKH JO IpsAMOI, OT TOYKH JO TIUIOCKOCTH, MEXIY
CKPENIUBAIOIIUMUCS IPSAMBIMU.

Pematp 3aaun Ha HaXO0X/I€HHE T€OMETPUIECKUX BEJINYNH IO 00pa3iaM min
aIrOpUTMaM, IIPUMEHSSI W3BECTHHIE aHAIUTHYECKHE METOABl IIPU pPEIIeHUU
CTaHAAPTHBIX MaTEeMAaTHYECKHX 3aJ]ad Ha BBIUHUCICHHE VIJIOB  MEXIY



CKPEIIUBAIOIINMUCSA NPSAMBIMH, MEXJIy MpsAMOH M IIOCKOCTBIO, MEXIY
IJTOCKOCTSIMU, IBYTPAHHBIX YTIIOB.

Brraucisate 00BEMBI U ITOMIAN MOBEPXHOCTEI! MHOTOTPAaHHUKOB (IIpH3Ma,
IHpaMuza) ¢ IpEMeHeHneM (popMYyIT; BEIYHCIATH COOTHONMIEHUS MEXK Y IUTOIIA ISIMH
ITOBEpPXHOCTEH, 00BEMaMHU ITOJOOHBIX MHOTOTPAHHHKOB.

OnepupoBaTh NOHATHAMH: CHMMETPUS B IIPOCTPAHCTBE; IEHTP, OCh H
IJIOCKOCTh CHMMETPHHU; IIEHTP, OCh H INIOCKOCTh CHMMETPHH (PUTYPHL.

V3BnekaTh, mNpeoOpa3oBBIBATh U HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (HUTYypaX, MPEICTAaBICHHYIO0 Ha YepTexax U
pPUCYHKaX.

[IpumeHATh reoMeTprdeckue (GaKkThI 71 pelIeHUs CTEPEOMETPUIECKUX 3a/1ad,
IIpEeIIOIArafoIIX HECKOJIBKO IIaroB PeIIeHHs, €CIH YCIOBHS IMIPHUMEHEHHS 3aJaHbl
B sIBHOII (hopMe.

[IpumeHATh MpocCTeilme IpOoTpaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHUKAITHOHHBIE CHCTEMBI IIPH PENISHHH CTEPEOMETPHIECKHIX 3a/1a4.

[IpuBoUTH NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMpPHPOAE U
JKH3HH, pacIlO3HaBaTh IIPOSIBIEHNUE 3aKOHOB T'€OMETPHH B HCKYCCTBE.

[IpuMeHATh IONy4YeHHBIE 3HAHUS HA IpaKTHKE: aHAJIHW3HPOBATh peallbHbBIE
CUTyallUd M IIPHMEHATh H3y4YCHHBIE IIOHATUS B IpOIECCe IOHCKa peleHus
MaTeMaTH4ecku CQHOPMYIHPOBAHHONW IPOOJIEMBI, MOJEIHPOBATh peajlbHBIE
CHUTyaIlUl Ha S3bIKe€ TIE€OMETPHH, HCCJIEI0BaTh IIOCTPOSHHBIE MOJIEIH C
HCIIOIB30BaHUEM I'€OMETPUUECKIUX ITOHATUH U TeOpeM, alllapaTa alreOpsl; pemnarTh
IIpaKTHYECKHE 3a/1a4l, CBSI3aHHbIE C HAXOXK/IEHUEM I'eOMETPHYECKHX BETUIHH.

11 KJIACC

OnepupoBaTh NOHATHUAMH: INUIMHApPHYECKAs IIOBEPXHOCTh, OOpa3yromue
IIJINHIPUYECKOI TOBEPXHOCTH; HIIMH/IP; KOHUYEeCKas IOBEPXHOCTh, 00pa3yroniue
KOHHYECKOI IMOBEPXHOCTHU, KOHYC; cpepudecKkasi HOBEPXHOCTD.

Pacno3naBaTh Tena BpameHus (IIUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI TOIy4EHHS TEJI BpaIlleHHs .

KnaccudpunupoBaTs B3aUMHOE pacIioioKeHHe c(hephl H IMIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIApOBOH CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEeHTa; IIapOBOM CIIOH, OCHOBAHHE IIApOBOIO CIIOS, BBICOTA IIAPOBOIO CIIOS;
IIapOBOI CEKTOP.

Beruncnate 00bEMBI M IUIOIIAJH  IIOBEPXHOCTEH TeNl  BpalleHUsd,
reOMETPHYECKHUX TN ¢ IPUMEHEeHHEeM (popMyIL.

OrnepupoBaTh NOHATUSIMHU: MHOTOTPAaHHHK, BIUCAHHBIN B c(hepy U ONHCaHHBIH
0K0JIO cepsl; cdepa, BIIICAaHHAS B MHOTOTPAaHHUK UM TEJIO BpaICHUS.

BrIuHcnsATh COOTHOLICHUS MEXy IIOMIaJsMHU IIOBEpXHOCTEH M oObEéMamu
IIOJOOHEBIX TEIL.

3o0paxxkath m3ydaeMble (QUIYpHl OT PYKH H C IPHMEHEHHEM IIPOCTHIX
YepTEXHBIX HHCTPYMEHTOB.



BrIomHATE (BEIHOCHBIE) IIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX O0BEMHBIX
¢buryp: BUJ cBepXy, COOKY, CHU3Y; CTPOHTE CEUCHHUS TeIl BpAI[CHHS.

V3BnekaTh, HHTEPIPETHPOBATh U IPeoOpa3oBEIBAaTh HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKHUX (HUTYypaX, MPEJICTAaBICHHYIO Ha YepTexXax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONMHATE  JIEHCTBHUS CIOXKEHHS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YHCII0, OOBSICHATh, KAKIMU CBOIICTBaMU OHU 00JIaJaloT.

[IpuMeHATH IpaBUIIO MTapauIeIeIUIIea.

OnepupoBaTh MOHATHAMU: JIEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YTOI MEXIY
BEKTOpaMH, CKaJSIPHOE IIPOU3BE/IEHNE BEKTOPOB, KOJUIHHEAPHbIE U KOMILJIaHApHBIE
BEKTOPHI.

Haxonuts cyMMy BEKTOPOB U IIPOH3BE/IEHNE BEKTOpA Ha YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKaJspHOE IIPOH3BEJICHHE, pacKIaJbIBaTh BEKTOp MO JIBYM
HEKOJUTHHEapPHBIM BEKTOpaM.

3a/1aBaTh IIOCKOCTh YpaBHEHUEM B JIEKapTOBOH CHCTeMe KOOPIHHAT.

[IpumeHATh reoMeTpHYeckie (haKThI I pelIeHUs CTEPEOMETPUUSCKIX 3a/1ad,
IIpEeIIOIarafoIIX HECKOJILKO IIaroB PEIIeHHs, €CIH YCIOBHS IMPHMEHEHHUS 3aJaHbI
B SIBHOII hopMe.

Pemate mpocteiinme reoMeTpudYecKHUe 3a/adyd Ha IPHMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOJIA.

Pemate 3amaum Ha [J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIISHHII H
HaXOXX/J[eHHUEe TeOMETPHYECKHIX BEIMYUH 10 00pa3iaM WIN aJropHTMaM, IPHMEHSA
U3BECTHBIE METOJBI IIPU PEIICHHH CTAaHJAaPTHBIX MaTeMaTHYECKUX 3aj1ad.

[IpumeHATs TMpocCTeilmue IpoTrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAITHOHHBIE CUCTEMBI IIPH PEIISHHH CTEPEOMETPHUIECKUX 3a/1ad.

[IpuBOUTH NpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIpHUpOJE U
JKHU3HH, pacIlO3HaBaTh IIPOSIBIEHHE 3aKOHOB F'€OMETPHH B HCKYCCTBE.

[IpuMeHATh TONy4YeHHBIE 3HAHUS HA IpaKTHKE: aHAJIU3HPOBATh pealbHbBIE
CHUTyallUd M IIPHMEHATh H3YYCHHBIE IIOHATUS B IPOIECCE IIOHCKA pEIICHHS
MaTeMaTH4ecKH CQOOPMYIHPOBAHHON IpOOJIEMBI, MOJEIHPOBATh pealbHBIE
CHUTyaIlUl Ha S3bIKe€ TIE€OMETPHH, HCCIeI0BaTh IIOCTPOSHHBIE MOJEIH C
HCIIOIB30BaHHEM I'eOMETPUUECKIUX ITOHATUH U TeOpeM, alllapaTa alreOphl; pemnarTh
IpaKTHYECKHE 3a/1a4H, CBSI3aHHbIE C HAXOXK/ICHHEM I'€OMETPHUECKIX BEINYHH.



TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
Ne
st HaumeHoBaHHe pa3aejioB H TeM MPOrPaMMBbI
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BBenenue B CTEPCOMETPHIO

Hpsnvu,le H IINIOCKOCTH B ITPOCTPAHCTBE.
HapaJIJIeJIbHOCTIJ IMPpAMBIX H IUIOCKOCTEH

[leprneHIUKyYIIpHOCTD MIPSAMBIX H IIOCKOCTEI
VTI1bI MKy IIPSMBIMHU U IUIOCKOCTSIMH
MHororpaHHUKH

OO0BEMBI MHOTOTPaHHIKOB

IloBTOpEHMUE: CeUeHN S, paCCTOSHUS U YIJIbI

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

11 KVIACC

Ne i/

4

HaumeHoBaHHe pa3e/ioB H TeM
NporpaMMbI

Tena BpameHus
OOBEMEI Tel
BekTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE

[ToBTOpeHHE, 0000MEeHNe, CHCTEMAaTH AN
3HAHUII

OBIIEE KOJIMYECTBO YACOB IIO ITPOI' PAMME

Koam4yecTBo 9acoB

Bcero

10
12

13
10
11
9
3
68

KoHnTpoabHbIe
padoThI

Koam4yecTBo 9acoB

Bcero

12
5
10

7
34

KonTpoabHbie IIpakTHyeckue

padoThI

1
1
1

JJIeKTPOHHbIE
(undposbie)
HpﬁaK’l‘H‘leCKﬂe o6pa3oBaTelbHbIe
padoThI pecypchl
0
JJIeKTPOHHbIE
(undpossble)
: o0pa3oBaTe/ibHBIE
padoThI pecypchl
0



IIOYPOYHOE INIAHNPOBAHHUE
10 KVIIACC

Ne
n/n

10

11

12

Tema ypoka

OCHOBHBI€ TIOHATHS CTEPEOMETPUHU: TOUKA, IIPIMas, IUIOCKOCTb,
npocTpaHcTBO. [IpaBuiaa H300pakeHNsS Ha PUCYHKAX: H300paKeHUS
IUTOCKOCTEI1, ITapajlIe/IbHBIX MPSAMBIX (OTPE3KOB), CEpEINHBI OTpe3Ka
[TonsaTHS: MepecekaronIuecs IIOCKOCTH, MepeceKaronecs mpsmMas i
IUTOCKOCTh

[TonsaTns: nepecekaroniuecs IIOCKOCTH, NIepeceKaronecs mpsMas 1
IUTOCKOCTh

3HAaKOMCTBO C MHOTOTpaHHUKaMH, H300pakeHe MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOEKIIHOHHBIX YepTeKax

HauanbHble cBeZieHHs 0 KyOe U MUpaMue, X pa3BEPTKU M MOJIEIH.
CedeHHs MHOTOT pAHHHKOB

HauanpHble cBeZieHHs 0 KyOe U MUpaMue, X pa3BEPTKU H MOJIEIH.
CedeHUs MHOTOT pAHHUKOB

[TonsaTne 06 aKCHOMAaTHIECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI
CTepEOMETPHH H CIEICTBUS U3 HUX

[TonsaTHe 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI
CTepeOMETPHH H CIEICTBUS U3 HUX

IToHsATHE 00 aKCHOMATHIECKOM IMIOCTPOCHHH CTEPEOMETPHH: AKCHOMBI
CTEPCOMETPHH U CICACTBUA U3 HUX

IToHsATHE 00 aKCHOMATHIECKOM ITOCTPOCHHH CTEPEOMETPHH: aKCHOMBI
CTEPCOMETPHH U CICACTBHUA U3 HUX

B3aumnOe PaCIIOIOKECHHUC IIPAMBIX B IIPOCTPAHCTBE: IICPECCKAIOIIHECH,

| TapaJUICJIbHBIC H CKPCINTHBAIOIIIECH IIPSAMBIC
Hapamleanocrb IIpAMBIX H IUIOCKOCTEII B IMIPOCTPAaHCTBE: ITapalICIIbHBIC

IpSMBIE B IPOCTPAHCTBE; MapaLIeIbHOCTh TPEX MPSIMBIX

Bcero

Koam4yecTBO 4acoB

KoHTpo/bHBIE
pPadoThI

IIpakTH4yeckne
padoThI



13

14
15
16
17
18

19

20
21

22

23

24
25
26
27
28
29
30

31

32

33

34

HapaJIJIeJII)HOCTI) IIpAMBIX H IUIOCKOCTEH B IIPOCTPAaHCTBE: HapaJIJIe)II)HOCTI)
Hp}IMOﬁ H IITOCKOCTH

VTiIBl ¢ COHANpaBIeHHBIMH CTOPOHAMHU

Vroi1 MeXIy IPSIMBIMU B IIPOCTPAHCTBE

VYro1 MeXIy IPSIMBIMU B IIPOCTPAHCTBE

[TapajiienbHOCTD IUIOCKOCTEI : ITapasuIeIbHbIe IITIOCKOCTH

CBoiicTBa IapajieIbHbIX IUIOCKOCTEMH

I[TpocTeiime npocTpaHCTBEHHbIE (GUTYPHI Ha IUTOCKOCTH: TETpasdp, KyoO,

| TapaJUICIICIIHIIC

ITocTpoeHue ceyeHuit
[TocTpoeHue ceyeHui
KoHTpoapHas padota mo teMe "IIpsmMble U ILTOCKOCTH B MPOCTPAHCTBE.

- ITapamienbHOCTh MPSIMBIX H IUIOCKOCTEH"

[TepneHIUKYIIPHOCTD MPSMOIT U IJIOCKOCTHU: IIEPIeH INKY/ISIPHbIE IPSIMBIE B
IIPOCTPAHCTBE

‘ HpSIMI)Ie IMapaJUICJIbHBIC U IIEPIICHANKYIIAPHBIC K INTOCKOCTH

Hp}IMHe IMapaJUICJIbHBIC U IMEPIICHANKYIIAPHBIC K INTOCKOCTH

- IIpu3Hak nepneHINKYIIPHOCTH IIPSIMOII H ILIOCKOCTH

[Tpu3HaK MepreHIuKYIIPHOCTH MPSIMOI U ILTOCKOCTH

- Teopema o0 TIpsAMOI IEPIIEHIUKY/IIPHOI IIOCKOCTH

Teopema o mpsAMOIl NEPIICHIUKYIIIPHOI IUTOCKOCTH
Teopema o mpsAMOI NEPIICHIUKYILIPHOI IUTOCKOCTH
[leprieHOUKY/IIp U HAKIOHHBIE: PacCTOSHUE OT TOUKHU J0 IUIOCKOCTH,

| pacCTogHuEe OT Hp}IMOﬁ J0 IINIOCKOCTH

HepneHmeymIp H HAKJIOHHBIC: PaCCTOSHHE OT TOYKH OO0 INTOCKOCTH,
PacCTOSAHUE OT Hp}IMOﬁ J0 IINIOCKOCTH
HepneHmiKymIp H HAKJIOHHBIC: PaCCTOSHHE OT TOYKH OO0 INIOCKOCTH,
PacCTOSAHUE OT I'IpSIMOfI J0 IINIOCKOCTH
HepHeHmemep H HAKJIOHHBIC: PaCCTOSHHE OT TOYKH OO0 IIJIOCKOCTH,
PacCTOSAHUE OT Hpﬁ[MOfI J0 IINIOCKOCTH

[W gy U W S i w—
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35
36

37
38

39

40

41

42
43

45

46

47
48
49

VIJIBI B IPOCTPAHCTBE: YTOJI MEXKITY IIPSIMOIT H IUIOCKOCTBIO

KonTpopHas pabora «IlepneHAHKYISIPHOCT IPSIMOI U INIOCKOCTH.
[leprieHOUKYIIp U HAKIOHHBIE»

JIByrpaHHBII yroJ, JIMHEHHBI YTOJI JBYTPAHHOTO yIJIa
JIByrpaHHBII Yo, JIMHEHHBIN YTOoJI JBYTPAHHOTO yIJIa

[lepneHANKYISIPHOCTD IJIOCKOCTEH: MPH3HAK MEePIIeH IHKYISIPHOCTH JIBYX
IUIOCKOCTEN

[lepneHANKYISIPHOCTD IIOCKOCTEH: IPU3HAK MEePIIeHIHUKYISIPHOCTH JIBYX
IUIOCKOCTEH

[lepneHANKYISIPHOCTD IJIOCKOCTEH: MPH3HAK MEPIEHINKYISIPHOCTH JIBYX
IUIOCKOCTeEM

- Teopema o Tpé€X nepHeHUKYIIpax

Teopema o TpEX nepHeHMKYIIpax
Teopema o Tpéx mepneHAUKYIIpax
KonTtpoiapHas padora o TeMaM "[leprneHIuKyIIpHOCTh MPSMBIX U

- IuIocKocTei" u "YTIIbI MKy IPSIMBIMH U IUIOCKOCTAMHU"

IIonsTHE MHOT OT'paHHHKA, OCHOBHBIC 3JICMEHTBI MHOI'OI'DAaHHHKA, BBIITYKIIBIC

| M HEBBIITYKJIBIE MHOTOI'DaHHHKI, pa3B'e'pTI<a MHOT'OI'paHHHKa

HszMa: N-yYroJIbHad IMpu3Ma, 'paHd I OCHOBAaHUA IIPHU3MBI, IIpSAMas U
HaKJIOHHAas IIPU3MBI; OOKOBas H IOJIHAS ITOBEPXHOCTD ITPU3MbI

‘ Hapannenermnen, I'IpSIMOYI’OJII)HI)IITI ImapaiICICIIIIEa U €TI0 CBOIICTBa

HI/IpaMH,IIa: N-yYIroJIbHasd IMHpaMujaa, 'paHl H OCHOBAHHE ITHPAMHIBI; OokoBas

| M TIOJIHas IOBEPXHOCTD IIMPAMUIBI; IIPABIIbHAA U yce‘IéHHaﬂ IMupamMuIa

ITpaBIIIbHBIE MHOTOTPAHHHKI: IIOHATHE IPaBUIHHOTO MHOT OTPAHHHKA;
IpaBIWIbHAS IIpU3Ma U IpaBIUIbHAS MHPaMIIa; IPaBUIbHAS TPEeYToIbHAS
IHpaMU/ia U IPaBUJIBHBI TeTpasp; Kyo

IIpencTaBneHne O MPaBUIBHBIX MHOTOI pPaHHUKAX: OKTA’Ip, JOAEKadAp U

| HKOCasap.

CIIMMeTpI/I}I B IIPOCTPAaHCTBE: CHMMETPHA OTHOCHUTEIIBHO TOYKH, HpﬂMOﬁ,
IUTOCKOCTH. DJIEMEHTHI CHMMETPHH B ITNpaMHUJIaX, ITapaJlJICIICIIHIICAaxX,
IIpaBIWIBbHBIX MHOT'OI'PaHHHUKAaX



58
59
60
61
62
63

65
66

67

68

Beraucienne 371eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaIu, YIJibl
[Tnomraib GOKOBOI MMOBEPXHOCTH H MOJIHOI ITOBEPXHOCTH MPSMOIT MIPHU3MBI,
IUTOIIA b OCHOBAHMIL, TeOpeMa 0 OOKOBOIT IOBEPXHOCTH MPSMOI IIPH3MBI

[Tnomanp OOKOBOI MOBEPXHOCTU U MMOBEPXHOCTH IIPAaBUIHHOI IMHPAMHU/IBI,
TeopeMa O IUIOMIAAH OOKOBOI MOBEPXHOCTH YCEUEHHO ITUPAMILIBI

' KontpoisHas paborta 1o teme "MHOrorpaHHUKH"

ITousrue 00 00BLEME
OOBEM IMHPaMUITIBI

- O6BEM MmIpaMIIb!

OOBEM IMHPaMHIBI

- OOBEM ImIpaMIIb]

OOBEM IIPHU3MBI
OOBEM IIPU3MBI
OOBEM IIPHU3MBI

' KontpoisHas pabora mo teme "OOBEMBI MHOTOI PAHHHKOB"

[ToBTOpeHNEe, 0000MEeHNe cucTeMaTH3anus 3HaHmil. [TocTpoeHne cedeHuit B
MHOTOT paHHHKE

HOBTOpeHI/Ie, 0606HI€HI/I€ CHCTeMaTH3allisI 3HaHUIl. BeIauciaeHmne
paccro;mm“l: MEXIY ABYMA TOUKaMH, OT TOYKH 10 HpﬂMOfI, OT TOYKH OO0
IDIOCKOCTH, MEKAY CKPECHIHBAOIIMUMHUCA ITPAMBIMH

HOBTOpeHHe, 060611IeHHe CHCTeMaTH3allisd 3HaHUI. BerauciaeHmne YTIIOB:
MEXKIY CKPEIIUBAOITUMHACS IIPAMBIMH, MCXKIY Hp}IMOfI H IITOCKOCTBIO,
JABYI'PAaHHBIX YI'JIOB, YI'JIOB MEKIY IIJIOCKOCTAMH

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

[a—
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11 KVIACC

Ne
n/n

10

Tema ypoka
Bcero

Cdepa u map: 1eHTp, pajuyc, THaMeTp; 1
ILTONIA b ITOBEPXHOCTH Chephl
B3anmHoe pacronoxeHue chepsl u
IUTOCKOCTH; KacaTelIbHas IIOCKOCTh K cepe; 1
IO chepsl
300paxenue chepsl, mapa Ha MIOCKOCTH. 1

CedeHus mapa

[TiwuHapHYecKas MOBEPXHOCTh, 00pa3yIonIie
IIUIHHAPHIECKOI TOBEPXHOCTH, OCh 1
IIUTHHAPHIECKOI TOBEPXHOCTH

[TwiusAp: OCHOBaHUS H OOKOBas
MIOBEPXHOCTh, 00pa3yromas H 0Ch; IJIONIA b 1
OOKOBOI1 U ITOTHOI ITOBEPXHOCTH

M300pakeHne MIUINHAPA Ha TUIOCKOCTH.
Pa3péprka mumnapa. CedeHUs MIWIMHApPA
(IUIOCKOCTBIO, TTapalIeIbHOM HIIH

MIepIIeH IUKYJISIPHO OCH IIIINHIPA)
Konmueckas moBepXHOCTh, 00pa3yromniie
KOHIYECKOI1 IOBEPXHOCTH, OCh 1 BEPIIIHA 1
KOHIYECKOI TOBEPXHOCTU

Konyc: ocHOBaHHE U BepIIHA, 00pa3yromias

1 OCh; IUIOIIA]Ib OOKOBOI H ITOJIHOM 1

IIOBEPXHOCTH

Vceu€HHbII KOHYC: 00pa3yIoNIie U BRICOTa; 1
' OCHOBaHHS U O0KOBas IIOBEPXHOCTD

300paeHne KOHyca Ha IUTOCKOCTH. 1

Pa3Béprka KoHyca. CeuyeHHs KOHyca

Koamn4yecTBO 4acoB

KoHnTpoabHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
H3Yy4eHHus

JJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/IbHbIE

pecypchl



11

12

13

14
15

16

17

18
19
20

21

22

23

24

(MTOCKOCTHI0, TTapalIeIbHOI OCHOBaHHIO, U
IUTOCKOCTBI0, IIPOXOJISINE Yepe3 BEPIINHY).
KoMmOuHaImis ten BpalieHns u

MHOTOT paHHHKOB

KonTtpoasHas padora Nel «Tena

| BpAallleHUSD»

MHororpaHHHK, OIICaHHBII 0KOJI0 cepsl;
cdepa, BcaHHas B MHOTOTPaHHUK WU B
TeJI0 BpallleHus

ITousgrue 06 00EMe. OCHOBHEIE CBOIICTBA
00BHEMOB TeI

OO0BEM INUTHHIPA, KOHYCca
OO0BEM mIapa U II0maab cheps

[TonoGHBIE TeNa B MPOCTPAHCTRE.
CoOOTHOIIEHUS MEKIY IUIONIaIIMI
MOBEpXHOCTEH, 00BEMaMH TOTOOHBIX TeJ

KonTtpoabsHast padoTa Ne2 mo Teme
«O0beMBbI Te».

BeKTop Ha IDIOCKOCTH H B ITPOCTPAHCTBE
CroxeHne U BhIMUTaHHe BEKTOPOB
VMHOXEHIE BEKTOpa Ha YHUCJIO

PaznoxeHne BeKTOpa 1o TpEéM
HEKOMIUTaHapHBIM BekTopaM. [IpaBmio
napajviesenumne;ia

PemeHnne 3ajad, CBSI3aHHBIX C IIPHUMEHCHUEM

' TIpaBIUI JIEAICTBUII C BEKTOPaMH

[IpsMoyronbHas cucTeMa KOOPIHHAT B
npoctpaHcTBe. KoopImHaTh BEKTOpa.

| Hpocrefmme 3a/1a4i B KOOpJAHHAaTax

Vron mexny BekTopamu. CKasipHOE
IIPOU3BEeHNE BEKTOPOB



26

27

28

29

30

31

32

33

34

Brerancienue YIJI0B MEXKAY IIPAMBIMA 1
IDTOCKOCTAMHA

KoopnuHaTHO-BEKTOPHBII METOJI IPH
penIeHnH TeOMEeTPHIECKUX 3a1ad

KonTtpoabsHast padoTa Ne3 mo Teme
«BeKTOpbI M KOOPIAMHATHI B
NPOCTPAHCTBE)

[ToBTOpeHUe, 0000IIEHNE U CHCTEMAaTH3AIUS
3HaHUil. OCHOBHBIE (DUTYPHI, (hAKTHI,
TeopeMBbI Kypca IUITaHHMETPHH

[ToBTOpeHUe, 0000IIEHNE U CHCTEMATH3AINS
3HaHUIl. OCHOBHBIE (PUTYPHI, (hAKTHI,
TEOpeMBI Kypca IUITaHHMETPHIH

HOBTOpeHI/Ie, 0606HI€HI/IG H CHCTEMAaTH3aIluAa
3HaHMII. 3a7a49n IDITaHUMETPHH 1 METOJBI HX
peIICHUA

[ToBTOpeHNe, 0000IIEHNE U CHCTeMAaTH3aIUS
3HAHMIL. 3aja4y IUIAaHUMETPHUU H METOJIbI UX
peleHns

[ToBTOpeHNe, 0000IIeHNE U CHCTeMAaTH3aIUs
3HaHUI. OCHOBHBIE (PUTYPHI, PaAKTHI,
TEOpPEeMBI Kypca CTepeOMETPUH

[ToBTOpeHNe, 0000IIEHNE U CHCTEMAaTH3aIUs
3HAHUII

[ToBTOpeHNe, 00001IEHNE U CHCTEMATH3AITIS
3HaAHUI

OBIIEE KOJIMYECTBO YACOB IIO
I[TIPOTPAMME



YYEBHO-METO/IMYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O

ITPOIIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YHEHUKA

1. MaremaTnka: a;iredpa 1 Hagaja MaTeMaTH4eCKOT 0 aHa3a, reoMeTpus. ['eometpus, 10-
11 xmacesl/ Atanacss JI.C., Byty3zoB B.®., KagomieB C.b. u apyrue, AKITHOHEpHOE
obmiecTBO «I31arenbeTBO «IIpocBemenne»
I'eomeTpus B Tabmmax. 10-11 kiaccer - PoeBa T.I'., Xponenko H.®@.
Poranmun A.H. 'eomeTpus B cxemax, TepMHHax, Tabmimax. — M.: @enuke, 2018. — 96
g

W 19

METO/IMYECKHUE MATEPHAJIBI JIVIA YUUTEJIA
1. MaremaTnka: a;iredpa U Hagajla MaTeMaTH4eCKOTr 0 aHa3a, reomeTpus. ['eometpus, 10-
11 xmacesl/ Atanacss JI.C., Byty3zoB B.®., KagomueB C.b. u apyrue, AKITHOHEpHOE
obmrectBO «!31arenbcTBO «IIpocBemenne»
2. Mertoamueckue pekoMeHIanun K yaeoHuky Aranacss JI.C. 10-11 xmaccsr;
3. IloypouHoe miaHupoBanue K yueOHuKy AtanacsH JI.C. 10-11 xmaccs

I ®POBBIE OGPA30BATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HHTEPHET

1. HTTPS://Resh.edu.ru

2. HTTPS://SKYSMART.RU

3. HTTPS://WWW.YAKLASSRU

4. HTTPS://UCHI.RU



KOHTPOJIbHO-U3MEPUTEJIBHBIE MATEPHAJIBI 1 KPUTEPUH OTEHUBAHUWA

KonTpoabHasi padora mo TeMe "IIpsiMble H II0CKOCTH B IpocTpaHcTBe. IlapanienbHocTh
NPSIMBIX H IJIOCKOCTeR"

BAPHAHT 1

BAPHAHT 2

1. OcnoBanue AD tpanemuu ABCD
JIeXKUT B IUNIOCKOCTH 0. Yepe3 Touku B u C
IIpOBe/IeHb] TapalleIbHble IpsMBIe,

e peceKarolue INIOCKOCTh 0 B TOUKax £ U F
COOTBETCTBEHHO.

a) KaxoBo B3aIMHOe pacIOIOKeHIe
npssMbIX EF u AB?

0) UYemy paBeH yroi Mexay IpsMBIMI
EF u AB, ecrm yron ABC pasen 150°? OtBer
obocHyiiTe.

2. JlaH IpOCTPaHCTBEHHBII
YeTBIpEXYTOIBHIK ABCD, B KOTOPOM JHar OHalll
AC u BD paBssl. CepeIllIHBI CTOPOH 3TOT0
YeTHIPEXYTOJIbHIKA COEANHEHBI II0CIIeJ0BATEIbHO
OTpe3KaMI.

a) BrIIOIHHTE PHCYHOK K 3aJaye.

6) JokaxuTe, 4YTO IIOTyIeHHBII
YEeTHIPEXYTOIBHIK — POMO.

1. Tpeyrompuuku ABC u ADC nexar B
Pa3HBIX IUIOCKOCTAX I HMEIOT OOIIYI0 CTOPOHY
AC. Touka P — cepefuiHa CTOpOHBI AD, Touka K —
cepemiHa DC.

a) KaxoBo B3alMHOe pacIolIoKeHIe
npamelx PK u AB?

0) UYemy paBeH yroil MeXAy IpsIMBIMI
PK 1 AB, ecn yron ABC pasen 40° u yron BCA
paBel 80°? OTBeT 06OCHYIITE.

2. JlaH IIPOCTPaHCTBEHHBII
YeTBIPEXYTONBHIK ABCD, M 1 N — cepeJUHBI
CTOpOH AB 1 BC COOTBETCTBEHHO, TOUKa £
TIPHHAJIEKNUT cTopoHe CD, Touka K
NIpUHaIeXUT cTopoHe DA, DE : EC=1:2,DK :
K4=1:2.

a) BrIIOIHHTE PHCYHOK K 3ajaye.

0) JloKaxiuTe, UTO YeTHIPEX YT OIBHIIK
MNEK — Tpanenus.

BAPHAHT 1

BAPHAHT 2

1. IIpsaMble a U b nexaT B mapauielnbHBIX
IUIOCKOCTAX o H 3. MOTYT JIH 3TH IpsIMbIe OBITH: a)
TapaielIbHbIMY; 0) CKpeIHBAOLIIMHCA?
CrenaiiTe pHCYHOK I KaXIOrO BO3MOXHOIO
ciydas.

2. Uepe3s Touky O, IeXallyl0 MexIy
HapasuleIbHBIMH IIJIOCKOCTAMH o H 3, IPOBeIeHBI
npsmsle [ 1 m. IIpamas | mepeceKkaeT IJIOCKOCTH O
U B ToYKax 4; I 4> COOTBETCTBEHHO, IIpsAMast m —
B TouKax B; u B». HalinuTe AnuHy oTpe3ka A»>B»,
eci A1B1=12cm, B10 : OB, =3 : 4.

3. I1300pa3ure mapaluielenume]
ABCDA\B\C\D; U TOCTpoiiTe ero ceuyeHue
IUTOCKOCTBIO, IpOXoAsIeii uepe3 Touku M, N 1 K,
SBIISFOIIIIECS cepeAHAMI pédep AB, BC u DD;.

1. Ilpamble @ U b 1nexar B
nepeceKarIuxcs IIOCKoCcTAX o U B. Moryr mu
3TH IIpsMble OBITh: a) IIapajUlelbHBIMU; 0)
cKkpemuBaomuMuca? CrenaiiTe pHCYHOK ULA
KaKZ0T0 BO3MOJKHOTO CIIydas.

2. UYepe3 Touky O, JIeXallyl MEXIy
napaJuleIbHBIMH IUIOCKOCTSAMH 0 U [3, IPOBeIeHBI
npsaMsle / 1 m. IIpsmas [ mepecekaeT ILTOCKOCTH 0
U B B TOUKax A4; H A2 COOTBETCTBEHHO, IIpAMasi m —
B ToukaXx B; m B,. Haiigure mHY OTpe3Ka

A1Brecmn A2B>=15¢M, OB1:O0Bx=3:5.
3. II3o6paszute TeTpasgp DABC 1
TIOCTPOIITe ero ceueHue IIJIOCKOCTBIO,

NpoxXoAlIeil yepe3 TOUkd M H N , ABIIAIONINECS
cepequHamu pé€déep DC u BC, u Touky K,
IpUHAANIeKanyw OpsMoil DA, Takyro, 4to AK :
KD=1:3.




KontpoabHasi pagora «[lepneHIuKyISIPHOCTH NPAMOii H MI0cKocTH. IlepieHINKYAsIp U

HaKJIOHHBIE)

BAPHAHT 1

BAPHAHT 2

1. AnmHa ctopoHsl poMbda ABCD paBHa 5 cM,
amiHa auaronany BD paBHa 6 cMm. Uepes Touky O
nepecedeH s AHaroHaleil pomoda mpoBeieHa
npsMas OK, neplieHIIKy/IApHas ero INTOCKOCTH.
Haiigure paccTosHHe oT Touku K 710 BepmmH
pomoa, ectit OK= 8 cm.

2 JInnHa KaTeTa IpIMOYIOJIbHOTO
PpaBHOOEIPEHHOIO TPEYTOJIbHHIKA PaBHA 4 CM.
IInocKoCTh o, IpOXoAIas yepe3 KaTeT, o0pa3yeT
C IVTIOCKOCTBIO TPEYToJIbHIKA YIoJl, BeJITUNHA
KoToporo paBHa 30°. HaliiuTe JUIIIHY IpOEKIIUIT
THIIOTEHY3bI Ha IULIOCKOCTb 0.

1.JITHHBI CTOPOH IPSAMOYTOJIBHIKA PaBHEI 8 1 6
cM. Yepes Touky O mepeceuyeHns ero JHaroHaiei
npoBejieHa npsaMas OK, IeplieH IIKyIApHas ero
nockocTu. Haiiiure paccrosHEe oT Toukn K 10
BepIIUH IpAMOYTOIbHUKa, eci OK = 12 cMm.

2. JIMHHEI CTOPOH TpeyroibHuKa ABC
COOTBETCTBEHHO paBHEI: BC = 15 cm, AB = 13
cM, AC =4 cm. Yepes ctopoHy AC IpoBezieHa
IJIOCKOCTB 0, COCTABJIAIONIAs C IIOCKOCTHIO
JJaHHOT O TpeyroibHHKa yron 30°. Haiiure
paccTosHIe OT BepIHBI B 10 IUIOCKOCTH «.

BAPHAHT 1

BAPHAHT 2

1 {nmnHa ctopoHsl poMbda ABCD paBHa 5 cM,
amiHa anaro”any BD paBHa 6 cMm. Yepes Touky O
nepecedeHIr AHaroHaneil pomba IpoBeieHa
npsMas OK, nepiieHIIKy/IApHas ero INIOCKOCTH.
Haiigure pacctosHue oT Touku K 710 BepmnH
pomoa, ectit OK= 8 cm.

2 JInnHa KaTeTa IpIMOYIOJIbHOTO
PaBHOOEIPEHHOIO TPEYTOJIbHIKA PaBHA 4 CM.
IInocKOCTh o, IPOX0oAIIas yepe3 KaTeT, 00pasyeT
C IUTIOCKOCTBIO TPEYTOJIbHIKA YIOJl, BeIIYNHA
KoToporo paBHa 30°. HafiiuTe JUIIHY IPOEKIIHIT
THIIOTEHY3bI Ha IULIOCKOCTb 0.

1.JITHHBI CTOPOH IPSAMOYIOJIBHIKA PaBHEI 8 11 6
cM. Yepe3 Touky O mepecedeHns ero AuaroHaniei
npoBezieHa npaMas OK, nepleHKy/IsgpHas ero
miockocTu. Haiiiure paccrosHue oT Toukn K 10
BEpIIUH IpAMOYTOIbHIKa, eci OK = 12 cMm.

2. JIMHHEI CTOPOH TpeyroibHuKa ABC
COOTBETCTBEHHO paBHBEI: BC = 15 cm, AB = 13
cM, AC =4 cm. Yepes ctopory AC IpoBezieHa
IJIOCKOCTB 0, COCTABIIAIONIAs C INIOCKOCTHIO
JIaHHOT O TpeyrolbHIKa yroi 30°. Haiinre
paccTosHIEe OT BepIHEI B 710 IIOCKOCTH «.

KontpoabHas padora mo TemaMm "IlepneHIuKy.JISAPHOCTH NPSIMBIX H ILIOCKOCTel" H
"V 1Bl MeKIY NPSAMBIMH H IJIOCKOCTSIMHA "'

BAPHAHT 1

BAPHAHT 2

1. JImaronans Ky0a paBHa 6 cM. Haiiqure:

a) pebpo Kky0a;

0) KOCHHYC yIJa MeXy JAHaroHajblo Kyoa

U IUTOCKOCTHIO OJIHOII I3 €0 rpaHeﬁ.

2. Cropona 4B pomba ABCD paBHa a,
OJIUH I3 YITI0B poMGa paBeH 60°. Uepes cTopory 4B
IpoBeJleHa IUIOCKOCTh O Ha pPacCTOAHUHN a/2 OT

TOUKH D.

a) Haiiqure paccrosHue oT Touku C J0

IITOCKOCTH Q.

6) IlokaxkuTe Ha PHCYHKe JTHHEIHBII yroml
IByrpaHHoro yria DABM, tae M TpHHAIIEKHT

ITOCKOCTH 0.
B) Haiigure cHHYyC yIiia MeXIy IITOCKOCTEIO
poMOa H ILTOCKOCTEIO O.

1 OCHOBaHIEM IIPSMOYTOIBHOTO
mapalulelelnnea CIy)KHT KBajJpaT, IHArOHAIb

napajieienunesa paBHa 2.6 CM, a ero
H3MepeHIs] oTHoCcATCA Kak 1 : 1 : 2. Halinure:

a) H3MepeHNs Napasulellelea;

0) CHHYC yIJla MeXIy JHaroHAaIbIo
Hapaeenune/ia i INIOCKOCThIO €r0 OCHOBAHMA.

2. Cropona kBagpata ABCD paBHa a.
Yepe3 cTOpoHY AD IpoBeZieHa IUIOCKOCTh O Ha
paccTosHUN a/2 OT TOYKHU B.

a) Haiiqure pacctosHue oT Toukn C 10
ILTOCKOCTH 0.

6) IlokaxuTe Ha pPHCYHKe JHHEITHBII
yron JBYIpaHHOro yrina BADM, tmne M
TIPHHAJIEKUT IITOCKOCTH O.

B) Haiiqure cHHyC yria MexIy
IUIOCKOCTBIO KBaJIpaTa H ILIOCKOCTBIO 0.

KonrpoabHas pa6ora no teme ""MHoOrorpaHHuku"

BAPHAHT 1

BAPHUAHT 2

1. OcnoBanuem nupamuiasl DABC
SBJIseTCS IPABIIBHBI TpeYroIbHIK ABC,
CTOpPOHA KOTOPOro paBHa a. Pedpo DA

1. OcnoBanueM nupamuasl MABCD
ABnsgeTcs kBaapar ABCD, pebpo MD
e pIeHIUKYIAPHO K ILIOCKOCTH OCHOBaHuUA, 4D




e PIeHIUKYIAPHO K INIOCKOCTH ABC, a IUIOCKOCTh
BCD cocTaBIsIeT ¢ IWIOCKoCcTEI0 ABC yron 30°.
Haiigure miomaas 60KOBOII IOBEPXHOCTH
T PaMUIBL

2. OcHoOBaHUEM IIPIMOTO
napannenenunena ABCDA1B1C1D, siBnseTcs poMo
ABCD, cTopoHa KOTOPOTO paBHA a 1 YIOJl paBeH
60°. TInockocTs AC1D1 COCTABIAET € IIOCKOCTHIO
ocHoBaHus yrox 60°. Haiture:

a) BBICOTY poMba;

0) BBICOTY IMapaUlelleluie/1a;

B) IUIOMIaAb GOKOBOII IIOBEPXHOCTH
napaielenumesa;

I) IUIOMAAb IIOBEPXHOCTH
napanenenumesa.

= DM = a. HaliiuTe IUI0majb HOBEPXHOCTH
T PaMUIBL.

2. OcHOBaHHEM IIPIMOTO
napamenennnena ABCDA1B1C1D ABnsgeTcs
napamienorpaMMm ABCD, cTOpOHBI KOTOPOTO

paBHHI 2a U a2 , OCTpBIil yron pasex 45°.
BricoTa napajulelenine a paBHa MeHbIlell
BBICOTe IapaitenorpaMma. Haiiaure:

a) MEHBIIYIO BEICOTY
HapajienorpamMma;

0) yrom Mexay INIOCKOCThI0 ABC 1
IUTIOCKOCTHIO OCHOBAHIIA,

B) IUTOMmaJb GOKOBOII IOBEPXHOCTHU
Hapaienenunesa;

I) IUIOMAAb IIOBEPXHOCTH
Hapajielenunesa.

KontpoabHasi padora mo teMe "O60bEMbI MHOTOTPAHHHKOB"

BAPHAHT 1

BAPHAHT 2

1. Anodema IpaBIIBHOH TpPeyroiabHOI
IIpaMHABl paBHa 4 CM, a JBYTPaHHBII yroil IpH
ocHOoBaHNH paBeH 60°. HaiiaiTe 005EM MHpPaMILIBL.

2 B mumHAp BIHcaHa IIpH3Ma.
OcHOBaHHeM IPH3MBI CIyKHT IPSAMOYTOJIbHBII
TPEeyTrOIbHHK, KaTeT KOTOpOro paBeH 2a, a
TIpIUIeXKami yron pased 60°. Juaronans 60bmeit
OOKOBOII TPaHH IPU3MBI COCTABIAET C ILIOCKOCTBIO
eé ocHoBamIs yroi 45°. Haiimite 06b8M MIIIH/IpA.

1. BokoBoe pebpo IpaBIILHOII
TpeyrolbHOIl IMHpaMHIIBl paBHO 6 cM H
COCTABIISET C IIOCKOCTBEO OCHOBAHHS yron 60°.
Haiinure 065EM MIpaMIIBL

2: B KoHyc BmucaHa IHpaMHZa.
OcHoBaHIEM I PaMILIBI CITy KHT
TIPAMOYTOJIbHBII TPEYrOIBHUK, KaTeT KOTOPOTO
paBeH 2a, a mpmIexammii yroin pasen 30°.
BokoBas rpaHb MHPaMUB], IPOXOAAIIAas yepe3
JaHHBIOI KaTeT, COCTaBIfeT C IUIOCKOCTBIO
ocHoBaHus yrou 45°. Haiimre 065EM KoHyCAa.




11 KVIACC
KonTtpoasnas padora mo Teme Nel mo teme «Tena BpameHnus»
1 Bapuant
1. Paspéprka GOKOBOW NOBEPXHOCTH NHJAMHApA ABJSAETCA KBajapa-
TOM, AHAroHajb Koroporo pasHa 10 cm. Haltaure naowaas nonHo# no-
BEPXHOCTH LMJIMHADPA.
2. Bricora KoHyca pasHa 6 cm, yros npu BepuIMHE OCEBOIO CeYeHHs
pasen 120°. Haiigure:
a) naomanes 6G0KOBOH MOBEPXHOCTH KOHYCA;
6) naomaabr ceueHMA KOHyca IUIOCKOCTBIO, NMpoXoasAlei yepes jase
obpaaylomue, yroa Mexjay KoTopsiMM pasen 30°.
3. lnamerp mapa pasen 2m. Yepes KoHell AMaMeTpa NpPOBeAeHA
nJaocKocTs nox yriaom 45° k wemy., Haliaure ANHHY JHHUM NepeceYyeHUs
chepsl ¥ 3TOM IMJIOCKOCTH.

2 BapHaHT
1. ILnockocTe, napajlenbHas OCH LHWIHHAPA, OTCEKAET OT OKPYHK-
HOCTH OcHOBAHHA Ayry B 120°, BeicoTa UHAHHAPA PABHA & CM, pagHyc

OCHOBAHHA paBeH Ev(ﬁ cv. Hafigure niuolaibs cedeHHdA.

2. Pagnyc OoCHOBAHHA KOHyca paBed 6 cm, a o0pasywuiasa HAKJIOHE-
HA K ILIOCKOCTH OcHoBAHMA nopn yraom 30°. Halinure:

a) naomans GOKOBOI NMOBEPXHOCTH KOHYCA;

0) nnomane cedeHMA KOHYCA ILIOCKOCTERI, NpoXoldAlled depes jgBe
ofpasyiomue, yrol Memxay KoTopeiMH paBeH 60°.

3. Ceuenne mapa MIOCKOCTHIO, HAXOAAMEHCA OT ero LeHTPAa HA pac-
CTOAHHH 4 cM, HMeeT paguyc 4 cum. HafiauTe naomank chepn.

Kontpoasnas padora Ne2 mo teme «O0beMbI TeJD».

1. OceBoe ceueHHe KOHYcA — paBHOGefpeHHHEHA NPAMOYroOJbBHEIMN
TPEYTONBHAK, MA0IMaAs KoToporo paBHa 9 m°. Hafiamre o6béM KoHYCA.

2. Yemy papeH o0BEM LIAPOBOrO CEKTOpPA, €CJH PAJHYC OKPYAHOCTH
ocHopanus pasen 60 cm, a pagmyc mapa 75 cm?

3. YceuéHHRIH KOHYC HMeeT pajuychl ocHOBaHHH 4 cm u 22 cwm.
Yemy paseH pPajHyC OCHOBAHHA DABHOBEJIHKONO MY HHAMHADPA, HMEH-
LIEr0 ¢ YCeUEHHBIM KOHYCOM OJHMHAKOBYIO BLICOTY?

1. OGpaayiouad KOHYCa paBHA [, & AJMHHA OKPYMHOCTH OCHOBAHHSA
pasHa C. Haiigure o0BbEM KOHYyCA.

2. IBa paBHBIX MIAPDA PACTIOJOMEHB! TAK, YTO HEHTD OLHOIO JEHHT
Ha NoeepxHocTH Apyroro. Kak orHocHTCcA o0BémMm ob0lIe#d wacTH IIApoB K
obbéMy ogHOro wapa?

3. Ilnomane oceBOTO CeYEeHUs YCeuBHHOMN KOHYCA PABHA DAJHOCTH
naomageil OCHOBAHMI, a pajHychl ocHOBaHWH paBusl R u r. Hailigure
0f0'BEM KOHYCA.

KonTtpoasHast padota Ne3 mo Teme «BeKTOPBI H KOOPANHATHI B IPOCTPAHCTBE»



Bapnant 1
1. Touka A — cepenuna otpe3ka MK. Haiinute koopanHaTel TOUKH A U JIHHY OTpe3Ka
MK, ectu M (5; —2; 1), K (3; 4; —3).
2. Touxu A u B cummeTpuuns! oTHocuTenbHO Touku C. Haiigute koopanHate! Touku B,
eci A (—3; 5;—7), C (6; 2; —1).
3. Taus! Bexktopel d(3; —2;—1)u B(l; 2; 4). Haiigure:
1) koopauHaTH! BekTopa M = —3d + 2b;
2) KOCHHYC yIila MeXy BEKTOpaMH d U b.
4. Jlans! BekTOpHI d(2; —6; 8) E(—l; k; —4). IIpu kakoM 3HaueHnN K BEKTOpHI d U b:
1) xormHeapHsbI;
2) mepueHaUKYISpHBI?
5. CocraBbTe ypaBHEHHE IUIOCKOCTH, IIPOXOISIIIeil uepe3 TOUKy A H IepIeHIUKYISPHOH
npsimoit AB, ecrm A (15 2; =3), B (4; 8; —6).
6. lan xy0 ABCDA1B1C1D1, pebpo xotoporo paBro 1 cM. Ha nuaronanu C;D ero rpanu
oTMeTWwIH TouKy M Tak, uto DM : MC; = 5: 3.
1) Bripaszute BeKTOp AM yepe3 BEKTOPhI AB,AD n A—Al) :
2) Haiimnte Moaynb BeKTOpa AM.
Bapuant 2
1. Touka M — cepenuna orpeska AB. Haiinute xoopauHats! Touku M 1 ATHHY OTpe3ka
AB, ecau A (6; —5; 2), B (—4; 3; 10).
2. Touxu M u K cumMmeTpuuHs! oTHOcHTenbHO Touku D. Halinute koopanHaTe! Touku K,
ecmu M (4; —6; 3), D (—2; 1; 5).
3. Taus! Bextopsl m(2; —1; 3) u ni(—1; 2; 5). Haitmure:
1) koopauHATEI BeKTOpa d = —2m + 37;
2) KOCHHYC yIila MeKIy BEKTopaMu M u M.
4. Jlausl BekTopbl M(5; —4; 6) u n(15; —12; p). Ilpu kakoM 3HaYEeHNH P BEKTOPBI M U 1
1) xormHeapHsI;
2) mepueHUKYISIpHBI?
5. CocTaBbTe ypaBHEHHE IUIOCKOCTH, IPOXOsmIell depe3 TOUKy B U nmepneHInKyIsipHoi
npsmoit BC, ectu B (3; —2; 4), C (—2; 8; 19).
6. lan xyo ABCDA;B:1C1D1, pebpo xoroporo pasao | cm. Ha quaronann AD; ero rpanu
otMmeTwu Touky E Tak, utro AE : EDy= 2: 7.

1) Beipa3ute BekTOp BE yepe3 BeKTOPHI BA,BC u BB, .
2) Haiimute Moaynb BeKTOpa BE.



KPUTEPUH ONEHUBAHWA KOHTPO.JII)HO?I, CAMOCTOSATEJIBHON 1
TEKYIIEH IINICBMEHHOMU PABOTHBI

Buicokuit ypoéens (Ommemxka «5») cTaBUTCS B TOM clIydae, KOrJia 3a/lada pelieHa MIPaBIIbHO:
XOJI pelleH s 3a/1a49H BepeH, Bce IeNCTBHA H IIpe00pa30BaHIs BHIIOIHEHBI BEPHO U PAllHOHAIBHO;
B 3ajiaue, pemaeMoil ¢ BOIPOCcaMU TN IMOSICHEHMSIMH K JI€HICTBHSIM, JaHbl TOYHbBIE U IIPAaBIIbHbIE
(bopMyIHpPOBKH; B 3a7ade, pelaeMoil ¢ IOMOIIBI0 YpaBHEHUS, TaHBI HEOOXOJIMBbIe MOSICHEHNUS,
3aIlHUCH NIPaBIJIbHBI, PACIIOIOKEHBI IOC/IE0BAaTEIbHO, JaH BEPHBII U HCUYEPIILIBAIONINII OTBET Ha
BOIIPOCHI 3a1a9H.

ITosvtuiennsiii yposenv (Ommemra «4») CTaBUICSA B TOM ClIydae, €CJIH IPU IPaBIUIBHOM XOJe
pelIeHus 3a/1aqi JOIMyIIeHa O/{Ha OIINOKaA IUIH J1Ba-TPU HEJJOUETA.

ba3zoeuvtii ypoeens (Ommemka «3») CTaBUTCS B TOM CIydae, €CJIH X0 pelleHus MpaBWIbHBII, HO:
a) JOIyIeHa oJJHa OMHOKa U He 0oJiee IBYyX HE0UYETOB; 0) JOMyIIEHb TPH-IEThIpE HEI0YETA; B)
IIPaBUJIBHO BBIIIOJIHEHO HE MEHee IOJIOBUHBI 33 JaHHIL.

Huskuit ypoéens (Ommemxka «2») CTaBUTCS B TOM cIydae, KOTa YUCIO OMHMOOK IMPEBOCXOAHT
HOpPMY, IIpH KOTOPOIl MOKET OBITh BBICTABJI€HA ITOJIOKUTEIbHAS OIICHKA.

IIpumeuanne 1. OneHKa «5» MOXKET OBITH IIOCTaBJIE€HA, HECMOTPS HAa HAJIMYHE OIMUCKH IUIH
HeJ04€Ta, eC/IM YYEeHUK Jajl OpUTHHAJIbHOE pEelleHHe, CBUAETEIbCTBYIOIIEE O €ro XOpOIIeM
MaTeMaTH4eCKOM pa3BUTHHI



