MUHHUCTEPCTBO INPOCBEIEHUSI POCCUMCKOM ®EJEPALIUUA

MunucreperBo odpasoBanusi u Hayku PJJ

PACCMOTPEHO

PyxoBoaurens IIIMO

ML S D

V4
Aby0Oakaposa 3.M.
[Tporokon Nel ot «31»
asrycra 2023 r.

COI''TACOBAHO

3amecTUTeNb TUPEKTOpa
no YP :

Mt -

Aszaesa [1.b.*
ITporoxomn Nel ot «31»
aBrycta 2023 r.

(ID 3616070)

MP "Ka36ekoBckuii paiion"

MKOY " Ablabimcknii auuei"

VTBEP}K,Z[EHO

Hnpexto :
L %” e ¢

PN L ¢

: . cyrnosa S.111.
Ipukaz Nel90 or «01»
ceHTA0ps 2023 1.

PABOYAS TIPOT'PAMMA

y4eOHoro npeamera «I'eomeTpusi. BazoBblii ypoBeHb»

A o0yuatouuxcs 10-11 kiaccos

Hpieiv 2023



INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pEeajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyeCTB MBINIJICHHUs, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaTbHBIX U TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
Ir€OMETPUYECKUN aImapar Uil PELICHHs IMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJa4y Ha  ONEPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaepiKaTesbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEIHEr0 00IIero ooOpa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh MNpAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIENBHBIE TMpPAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX  TuiockocTed. Ilpocteilmine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cporcra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS NHpPaMUa; NPABUIIbHAs TPEYroJibHas NHpaMuAa W IPaBUIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPaMHAAX, NapajuieJenurenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U IOBEPXHOCTH MPABUIBLHON MHUPaAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHOoCcTU. KoHyC: OcHOBaHMe U BepIlIMHA, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TIIOJHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETpP; IUIOMIAb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi MII0CKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHHUKOB. MHOIOTpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chepsl.

[TogoOubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX — C
MPUMEHECHUEM TMpaBUJ JCUCTBUA ¢ BekTopaMu. IIpsMoyrosibHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOIO 4YJ€Ha POCCHUHCKOro OOIIecTBa, NPEJCTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U TIpP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO  IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, PACCYXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TNPUMEHATh MaTeMaTUYECKHE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, npu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpILIATh OCO3HAHHBIN BbHIOOD
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHX 33J1a4 MaTEMaTHICCKON HAIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO AKOJOTHYCCKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalell Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JIaCTH  OKpY)KAloIIeH Cpeapl, IUTAaHUPOBAHUSI TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl YeIOBEUYECKOW AESITCIBHOCTH, ITAaloB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATh TMPOEKTHYH) M HCCIAEAOBATEIBCKYIO JESATEIbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOro IMpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCTNEUSIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpUMeHeHue  JOSUYECKUX,
uccied08amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBplesiornyeckueelicTBus:

e BBIABJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MIPU3HAKA MAaTEeMaTHYCCKUX
OOBEKTOB, IMOHATHH, OTHONICHWA MEXIYy HOHIATHIMH, (DOPMYIHpPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJlaccu(UKaluy, OCHOBAaHUS JUIsi OOOOIIEHUS U CpPAaBHEHMS, KPUTEPUU
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTUBOpeYHs B (aKTaxX, JaHHBIX, HAOIIOJACHUSAX W YTBEPKIACHHUSX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIIEHUs, BBHIOMpATh HambOoIee MOAXOMANINN ¢ y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBbleuccienoBareJbCKueNeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOPEUYUE, HPOOIEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIIEHUSI M BHIBOJIBI TIO pE3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMA OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3AlUI0 COBMECTHOMN
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBJICHHBIX TPY/IHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, PABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMpaMuia; NpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOIPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajIeIeIUIeabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXKIY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Beraucisate 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMH 110I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PUTYpaX, MPEJACTABICHHYI0 HAa YepTEkKax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATNOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpPEIACTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBIC 3HAHMS Ha MPaKTHUKE: aHAJIU3HPOBATH peabHbIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
HCIIOJIb30BaHUEM IeOMETPHUUYSCKUX MOHATUH U TeOpeM, amrapara ajareopsl; pemarh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh TOHATHSIMH: LHWJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroIIHe
IMUIMHAPUYECKOH  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTD,
oOpa3yrolue KOHNYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIIapOBOM CIJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M IJIOMIQAM  TOBEPXHOCTEM  Tel  BpalleHwUs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHHUK, BIIMCAHHBIK B cdepy H
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BbIYUCHIATE COOTHOIICHHSI MEXAY IUIOLIAASMU MOBEPXHOCTEH W 00BbEMAMHU
MOJOOHBIX TEII.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsApHOEC IIPOU3BEACHUE, pACKIaAbIBaTh BEKTOp 110 JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensTs TeomeTpuueckue (HakThl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemare mpocrelmme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemwlarp 3amauM Ha [10Ka3aTesbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOECHHBIE MOJEIU C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnvecTBouyacon JJIeKTPOHHbIE
n/m TeMNnporpamMmbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl A
o0pa3oBaTe/IbHbIepeCcypChI
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ ¥ TUIOCKOCTH B
5 IPOCTPAHCTBE. 12 1
[TapannenbHOCTEIPSIMBIX U
IUIOCKOCTEH
3 HepneHﬂmfynapHOCTanﬂme u 12
TUIOCKOCTEH
4 VYrabl MEXIy IpSIMBIMU U 10 1
TUTOCKOCTSIMU
5 MHororpanHuKu 11
6 OOBEMBIMHOTOTPAHHUKOB 9
7 [ToBTOpeHMe: ceueHus, 4 1
paccTOsIHUSA U YTIIbI
OBUIEE KOJIMYECTBO YACOB I1O 68 5 0
[MTPOI'PAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPeCyPChI
TemnaBpamenust 12
OOBEMBITEN 5 1
BekTopsl 1 KOOpIUHATEI B 10 1
MPOCTPAHCTBE
4 [ToBTOpeHME, 06061H€Hf1€, 7 1
cUCTeMaTH3alUsA3HAHU T
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KonuyecrBouacos
o/ Temaypoka Bce  KounrtpoabHbiep  IIpakTuyeckuep
u ro a0oThlI a0doThI

Haranzyq
eHHUs

DJIeKTPOHHBbIeNU(POBBICOOpPa3oOBaTE]
bHbIEpecypchl

OCHOBHBIE TIOHATHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKAaX: N300paKeHUsI
IUIOCKOCTEH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

[TonsTus:

MepeceKarImnecs

IJIOCKOCTH, 1
nepeceKaroIuecs mpsmas

1 TIOCKOCTh

IlonsaTus:

MepeCEeKaAIINECs

INIOCKOCTH, 1
nepeceKaroImecs mpsmas

1 TIOCKOCTh

3HaKOMCTBO C
MHOFOI‘p AdHHUKaMU,




n300pakeHune
MHOT'OTPaHHHKOB Ha
PUCYHKaX, Ha
HPOCKIIMOHHBIX YePTEnax

HauanpHbie CBeICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENH.
CeueHUsIMHOTOIpaHHHUKOB

ITousarue 06
AKCUOMAaTHUYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU H
CIEICTBHS U3 HUX

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPUU: AKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U




CIICACTBHUA U3 HUX

10

ITonsiTre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECs
npsIMbIe

12

13

14

[TapamienbHOCTE IPSAMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE IPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCT IPAMOI
U IJIOCKOCTH

Yruel ¢

COHAIpaBJICHHBIMUCTOPOH
aMH

15

Yroa Mexay npsiMbIMU B




IIPOCTPAHCTBE

16

17

Yron Mexay NpsMbIMHU B
MIPOCTPAHCTBE
[TapamieasHOCTBIIIOCKOCT
ei: 1
NapauIeIbHBICIIOCKOCTH

18

CaolicTBamnapauienbHbIXIT
JIOCKOCTEH

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE

(GUrypHI Ha MJIOCKOCTH: 1
TeTpadap, KyO,

napasulesIenuIe/

20
21

IToctpoenueceueHuit

ITocTpoeHneceueHu

22

KonTposabHas pabora no
teme "[Ipsmbie u
TUTOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTEIPSAMBIX
Y TUIOCKOCTEN"

23

[lepneHAUKYISIPHOCTH
MPSIMOM M TNIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

24

IIpsiMble mapasnienbHbIe U
NEePIEHAUKYIISIPHBIE K 1
IUIOCKOCTH




25

[IpsimMble napaienbHble U
NEPIIECHIUKYJIIPHBIE K
IUIOCKOCTH

26

[Ipu3naxk
NEPIEHAUKYJIAPHOCTH
MPSMON U INIOCKOCTH

27

28

29

[Ipusnak
NePHEHANKYISPHOCTH
MPSMON U MIIOCKOCTH

Teopema o npsmMoi
NEePIeHIUKYIIPHON
TUIOCKOCTH
Teopema o npsiMoit
NEePIEeHIUKYIIPHON
MJIOCKOCTH

30

Teopema o npsimoit
NEPIEHANKYIJIIPHON
IIJIOCKOCTH

31

[IepnieHauKymnsp u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IUNIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH

32

[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH




33

34

35

[IepnieHpuKymnsp u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH
[IepnienpuKymnsap u
HAKJIOHHBIC: PACCTOSHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHue OT IPSAMOH 10
IUIOCKOCTH

VYrsl B IPOCTPAHCTBE:
yroJI MeXAy IpsMON U
IUIOCKOCTBIO

36

JIByrpaHHBI} yroul,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

37

38

39

40

JIByrpaHHBIN yroJl,
JIMHEWHBIN yroJ
JIBYTPAHHOI'O yIJla

IlepnieH AUKYIAPHOCTD
IIJIOCKOCTEW: MpU3HAK
MEPIEHANKYISIPHOCTH
JIBYX INTOCKOCTEN

[IeprieHAUKyYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEHANKYJIAPHOCTH
JIBYX INTOCKOCTEN

[lepnenauKynsspHOCTD
IJIOCKOCTEN: IPU3HAK




NePHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEM

41

42

Teopema o
TPEXIEPIICHIUKYJIIIPAX
Teopema o
TPEXMEPIECH IUKYIAPAX

43

Teopema o
TpEXTEPIEHTUKYIIAPAX

44

KonTtponbsHas pabora o
TeMaM
"IlepnieHIUKYISIPHOCTD
HpSIMBIX U IIJIOCKOCTER" 1
"VT1ibl MeXAy NPSAMBIMU U
IUIOCKOCTSIMM"

45

46

47

IToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OI'PAHHUKA,
BBIITYKJIBIE U HEBBINYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOT'OTPaHHUKA

IIpusma: n-yronbHas
IIPU3Ma; TPaHu U
OCHOBAHUS IIPU3MBI;
IpsiMasl 1 HaKJIOHHas
npu3Mbl; OOKOBast U
IIOJIHASI IOBEPXHOCTh
IIPU3MBI

[Tapamnenenumnen,




IIPSIMOYTOJIBHBIN
napauleIeuIe] U €ro
CBOICTBa

48

49

[Inpamuia: N-yroapHas
MpaMuia, TpaHy U
OCHOBaHUE NIUPaMUbL;
O0KOBast U NOJIHAS
IIOBEPXHOCTb TUPAMHU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupaMua

[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS NIPU3Ma U
IIpaBUJIbHAS IHPAMUJIA;
IIpaBUJIbHAS TPEYrOJIbHAS
nUpaMuJia ¥ NpaBUIbHBIN
TeTpa’ap; Kyo

50

IIpencrasnenue o
IIPaBUJIbHBIX
MHOTOIPAHHUKAX:
OKTa’Ip, JOJAEKAdP U
MKOCadIIp.

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, MPSIMOIA,
MJIOCKOCTH.




52

DNEeMEHTBICUMMETPUN B
nUpamMuzax,
napaJuleenuresax,
NPaBIILHBIXMHOTOTPAHHH
Kax

Briuncienue piieMeHTOB

MHOTOTPaHHHUKOB: p&opa,
JUaroOHaNH, yTJIbl

53

54

55

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU IIPSMOM
IIPU3MBI, IUIOLIA/Ib
OCHOBaHUH, TEOpEMA O
OOKOBOI IOBEPXHOCTH
IIPSAMOM TIPU3MBI

ITimomanes 00KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTU MPaBUIbLHOU
MUpaMUbl, TEOPEMA O
IUIOIAIH OOKOBOM
ITOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI

KonTtponbHas pabora o
teme "MHororpaHHukn"

56
57
58

ITousaTre0000BEME
O0BEéMIIUpaMuIbI

O6bEéMUpamMuIbI

59

O0BEéMIIUpamMuIbI

R




60

O6BEMIHIpamMuIBI

61
62

OO0BEMITPU3MBI

OO6BEMIPU3MEI

63

64

R

OO6BEMIPU3MEI

KonTponbnas pabota no
teme "O0bEMBI 1
MHOTOTPaHHUKOB"

65

[ToBTopenue, 0600IEHNE
CHCTEMaTH3aIus 3HAHUMA.
[TocTpoeHue ceueHuii B
MHOTOTpaHHUKE

66

67

[ToBTopenue, 0600IEHNE
cUCTEeMaTU3alus 3HaHUM.
Brruucnenue paccrosHuM:
MEXy IBYMSI TOUKaMH,

OT TOYKH JI0 IPSIMOM, OT 1
TOYKH JI0 IJIOCKOCTH,

MEXIY

CKpEIIMBAIOIIUMUCS

PSIMBIMH

HTOFOB&HKOHTpOJ’ILHaHpa6
oTa

68

[ToBTOpenme, 0600IIEHNE
cUcTeMaTu3aIus 3HaHUM.
Brrunciienue yrios:
MEXIY
CKpELIMBAIOIINMUCS
MPSMBIMH, MEX]1y IPSIMOM




Y TJIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEX/y TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KJIACC

Ne

n/
It

Temaypoka

Cdepa u map: neHTp,
paauyc, TuameTp;
TJI01A]Th
MIOBEPXHOCTHU Cephl
Bzaumnoe
pacnosoxeHue cepsl
U TUIOCKOCTH;
KacateJbHast
MIJIOCKOCTH K cepe;
TJI01a 6 Chepsl
N300paxkenue cgepsl,
nrapa Ha

miockocT. CedeHusIIn
apa

[unuaapuyueckas
MOBEPXHOCTb,
oOpa3yrorue
TWIMHAPUYECKON
MMOBEPXHOCTH, OCh
TWIMHAPUYECKON
MMOBEPXHOCTH

KoanuecTrBouacos

Bce
ro

KoHTpoJbHbIEp
a00ThI

IIpakTHyeckuep
a00ThbI

Jdarauszyue
HUA

JIeKTPOHHbIeNU(POBBICOOPa3OBATEb
Hblepecypchl

Hunuaap: ocHOBaHUS
1 OOKOBast




MOBEPXHOCTb,
o0Opa3syromas 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOM TTOBEPXHOCTH

Nzobpaxenue
LWIMH]IpA Ha
miockocTH. Pa3zBéprka
uunuHApa. CedeHust
HUJIUHAPA
(TUTOCKOCTEIO,
napajuieIbHON Win
NEePIEHANKYIJIIPHON
OCH IIWJIMH]IPA)
Konnueckas
MIOBEPXHOCTb,
obOpa3zyromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MIOBEPXHOCTHU

Konyc: ocHoBanue u
BEPIINHA,
oOpa3syrommas 1 oChb;
IUIoIaabs OOKOBOU U
MOJTHOM MOBEPXHOCTHU

VY ceu€HHBbIN KOHYC:
obpazyrommue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh




10

N3o6pakenune koHyca
HAa MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTBIO,
napajieabHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

11

12

KoMmOunamms ten
BpaIieHus u
MHOTOT'PAaHHUKOB

MHOrorpaHHuK,
OMMCaHHBIN OKOJIO
ctepsr; chepa,
BIIMCAHHAS B
MHOTOT'PAaHHUK WJIH B
TEJIO BpaIlEHUS

13

14

[TousTue 06 00BEME.
OcHOBHBIE CBOMCTBa
00BEMOB Tell
OO6béMuMINHpA,
KOHYycCa

15

O06béM mapa u
wionanpb chepsl

16

IToxoOuble Tena B
MPOCTPAHCTBE.
COOTHOILICHUS] MEKITY




ILJIOIIAASIMU
MMOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TeN

17

KontponsHas pabora
no remam "Tena
BpalleHus" u
"O06BembI TEN"

18

19

20

Bekrop Ha miockocTu
U B IIPOCTPAHCTBE
Cnoxenue u
BBIUNTAHUEBEKTOPOB

YMHO)KGHI/ICBGKTOpaH
aqyucCIIo

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBunonapannenenu
neaa

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM TIPABUIT
JEUCTBUM C
BEKTOpaMHU

23

[IpssmoyrosbHas
CUCTEMa KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.




IIpocreiimme 3a1auu B
KOOpAMHATaX

24

Yron mexny
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

26

27

28

Beruncnenue yrios
MEXK]1y IPSIMBIMH 1
TJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METOJ IPU
pelieHuu
FEOMETPUUYECKUX
3a/1a4y

KonTponbnas pabota
1o treMe "BekTopsl n
KOOPJIMHATHI B
npoctpaHcTae”

IToBTOpEHUE,
o0o011eHue u
CUCTEeMaTH3aIHs
3HaHU. OCHOBHbBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

29

IToBTOpEHME,
000011IeHE U
CUCTEMATH3aLM




3HaHuM. OCHOBHBIE
burypsl, GpakThl,
TEOpEMBI Kypca
IUTAHUMETPHUH

30

31

32

33

34

IToBTOpeHue,
000011IeHNE U
CHCTEeMaTH3aIus
3HAaHUU. 3agaun
IJIAHUMETPHUU U
METO/IbI UX PEIICHUS

[ToBTOpEHwue,
0000111EHE U
CHCTEMAaTH3allH
3HAaHUU. 3agaun
TUTAHUMETPHUH U
METO/Ibl UX PeIIeHUS

IToBTOpEHUE,
00001IeHHE U
CHCTeMaTU3aIns
3HaHui. OCHOBHBIE
¢burypsl, QpakTsl,
TEOpEMBI Kypca
CTEpEeOMETPUHN
HroroBaskoHTpOIbHA
spabota
IToBTOpEHME,
00001IeHHE U
CHCTEeMaTU3aIlus
3HAHUM




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






