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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IJis
oOyuaromuxcs 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHapTa CpeAHEro oo1Iero oopa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, NPEABSIBISIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHWI0, U TPATUIUNA POCCUUCKOrO OOpa3oBaHUSI.
Peanuzanmst mporpaMMbl 00€CIIEYMBACT OBJIAJICHHUE KITFOUCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS M HEMPEpPhIBHOTO 00pa3oBaHMUS,
[IEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIIUXCHI.

HEJN U3YYEHUA YYEBHOT'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYyCIIOBJICHA MPAKTUYCCKONW 3HAYMMOCTHIO METANpPEeJIMETHBIX |
NPEIMETHBIX pPE3yJbTaTOB OOyYEHHS TEOMETPHUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcsi, (GOpMHpPOBaHUS (DYHKIIMOHATBLHON MaTeMaTHYCCKOU
IPaMOTHOCTH, U3YUYECHHS IPYTrUuX yueOHBIX AUCHUIUIMH. PazButre y oOydaronuxcs
NPAaBWIBHBIX MPEICTABICHUNH O CYIIHOCTH M TPOUCXOXKICHUU T€OMETPUUYECKUX
a0CTpaKIfii, COOTHOIIEHUH PEATbHOTO M HJEaJIbHOT0, XapaKTepe OTPaKeHUS
MaTEMaTUYECKOM HAayKOW SIBIGHHW W TIPOLIECCOB PEAIbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomertpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TakK Kak OOECIIEUYMBAET BO3MOXXHOCTh H3YUCHHSI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUICHHE, (GOPMHUPYEMOE TPU H3YUYEHUU OO0YUYaIOIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH 1IETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJIE pCUICHUS TEOMETPUYECKUX 3a/ad, YMEHHE BBIABUTATh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJb BO
BCEX 00MacTIX AesATENbHOCTH dYenoBeka. OpueHTaIus 4elioBeKa BO BPEMEHH W
MPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHE €ro CONHUaIbHOTO ObITHS, (opma
OTpaXCHHUS OKPYKAIOIIETO MHUPA, YCJIOBHE YCIENIHOTO TMO3HAHUS M AKTUBHOTO
npeoOpa3oBaHusi  JeHWCTBUTENRHOCTH. OmnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSIET pa3Hble BUIbI Y4EOHOM U TPYJOBOM AESATEIHLHOCTH,



ABJIAETCS. OAHUM M3 TMPOPECCHOHAIBHO BAXKHBIX KAauyecTB, MO3TOMY aKTyajbHa
3aja4a (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 0 MHOTUM HAIMPABICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeIbHOe M OOLIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
HCTIOJIb30BAHUA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM MW  JCHUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCIEIIHOTO MPOJIOJKEHUsS 00pa30BaHMs
[0 CTIEHHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpuud Ha 0a30BOM YpOBHE IIpeJHAa3HAyeHa s
00y4Jaromuxcs CPEeIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIIHHBIX 3aTPYTHCHHUIN
Ha ypOBHE OCHOBHOro oOiero oOpa3zoBanus. Takum oOpa3zom, oOywaroluecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOMTH OOIIME MAaTEMaTHYECKUE YMEHHUS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
oOmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb HU3YyYUTh T€OMETPHUIO OoJiee
riyOOKO, €CIM B JajibHEHIIEM BO3HUKHET HEOOXOJUMOCTh B TI'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTkeHne 1enu OCBOEHHUsS MPOrpaMMbl  OOECHEUYHBAETCS pEIIEHUEM
COOTBETCTBYIOIIMX 3ajnay. [IpuopuTeTHBIMU 3aJadyaMud  OCBOEHHSA Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 Kmaccax sBIISIFOTCS:

 popMupOBaHKE TPEICTABICHUS O T€OMETPUN KaK YaCTH MUPOBOU KYJIBTYPHI
U OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e popMupOBaHME MPENCTABICHUS O MHOTOTPAaHHUKAX U TeJaxX BPAIICHUS Kak
O BROKHEUIIUX MAaTEeMATHYECKHX MOJEINAX, MO3BOJIAIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIETO MUPA;

e popMupOBaHNE YMEHHUsI PACTIO3HABATh HA YEPTEKAX, MOJIEISAX U B pEaTbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

¢ OBJIQJICHHE METOJAaMHU PCIIEHHUs 3aJad Ha MOCTPOCHHUS Ha H300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMupoOBaHHE yMEHHS  ONEPUPOBATH OCHOBHBIMH  TIOHSATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE AJITOPUTMAMH PEIICHHsS] OCHOBHBIX THIIOB 3a/1a4; (OpMUPOBAHHE
YMEHUS MPOBOJUTH HECJIOXKHBIE JOKa3aTelIbHbIE PACCYXKIEHUS B XOJ€
peuieHrs CTePEOMETPUYECKUX 3aJa4 U 3aJa4 € [PaAKTHYECKUM
COJIEp>KaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIIFHON aKTUBHOCTH, MCCIICIOBATEHCKUX YMEHUN, KPUTUIHOCTH
MBIIJICHUS;



e popmupoBanre (YHKIIMOHATBHON T'PAaMOTHOCTU, PEJIEBAHTHON T'€OMETPHH:
yMEHHUE Paclo3HaBaTh MPOSIBJICHUS M€OMETPUUYECKUX TMOHATUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEMN B PEANbHBIX )KU3HEHHBIX CUTyallUdX U IPU U3YUYECHUU
IpYrux  y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYyIUPOBATh UX HA SI3bIKE T€OMETPUU U CO37aBaTh
F€OMETPUUECKUE MOJICNIM, MPUMEHATh OCBOEHHBIA T'€OMETPUUECKUI
arnrmapar 1St pelIeHus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajaad,
WHTEPIPETUPOBATH U OIIEHUBATH MOJYUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCSl BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Hayalle €ro u3y4YeHus 3ajJady, pellaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeTIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JNaJbHENIIEMY N3YUYEHHUIO TIPEIMETA.

[Ipeanourenue oTaaércst HArasAIHO-KOHCTPYKTUBHOMY METOY 00y4YeHUs, TO
€CTh TEOPETUUYECKHUE 3HAHUSI MMEIOT B CBOECM OCHOBE UYBCTBEHHOCTH MPEAMETHO -
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
yYalluxcsi B Kypc€ CTEpPEOMETPUU MPOBOJMTCS 3a CUET pEUICHUs 3a7ad Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX O0pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue obOpa3a TPOBOAUTCS C OMOpPOM Ha
HaTJITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCIOBUAX OTBIEYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEp KaHUSI.

OcHoBHBIE cofiepkaTenbHbie TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsmMbIe ¥ TIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHHMN
pacrpenensieTcs HE TOJbKO IO COAEpKaTeNbHBIM JIMHUSM, HO W IO ToJaM
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM PE3yIbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenenEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, 4YTOOBI OBJIAJICHHE TE€OMETPUUYECCKIUMU
MOHSATUSMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIMATENbHO, C
COOJI0/IEHNEM TIPUHIIUITA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOyUYaIOIMIMXCS, PACIIUPSS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henemto B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEpECEKaroIInecs,
napajuleibHble W CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IApajUylejibHbIE IMpPsAMBbIE B  IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJI MEXAY NPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaieenurne; MoCTpPOSHNEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPSIMOM U IUIOCKOCTH: MEPIECHAUKYIISPHbIEC NPSIMBIC B
[IPOCTPAHCTBE, NPSAMBIE IMAPAUICIBHBIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAUKYIAPHOCTH IIPAMOM U IUIOCKOCTH, TeOopemMa O MpsAMOu
NEPHEHIUKYIIAPHON IUIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YrOJI MEXAY IPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  yrojl, JIMHEHHBIA Yroa JABYTPaHHOIO  yIUIa.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  MJIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
IlepnieHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIEHIUKYJIAPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHOrorpaHHuKH

IloHsATHE MHOTOrpaHHUKAa, OCHOBHBIE 3JIEMEHTHI MHOTOIDAHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKY; Pa3BEPTKa MHOrorpanHuka. I[Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne; U ero coucrsa. llupammpma: n-yronpHas nupamuia, TPaHU H
OCHOBaHHE MUpaMUbl; OOKOBas M MOJIHAsI TOBEPXHOCTh MUPAMUIbI; IPABUIIbHAS U
yCeU€HHAasT MNHMpaMUJa. OJIEMEHThl Hpu3Mbl M nupamuisl. [IpaBunbHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPAaBUJIbHAS NPU3MA U
IIPAaBUJIBHAS IMPAaMHUJA; NPABUIIbHAs TPEYroJibHAs IHpaMHIAa W IPaBUIIBHBIN
TeTpa’ap; KyO. llpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHMKAaX: OKTajJp,
nojeKka’ip u ukocasap. CeyeHust npu3Mbl U MIUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOH,
IUDIOCKOCTU.  OJJEMEHTBHl CHUMMETPUM B IHpPaMHMAAX, NapajuleICHnIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaar OOKOBOM MOBEPXHOCTM UM TOJIHOM MOBEPXHOCTH MPSAMOW MPHU3MBI,
IUIOLAJb OCHOBaHUW, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM MPU3MBIL
[Inomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOW MUPaMUIbI,
TeopemMa O TIUIomanu yceuéHHo nupamuabl. [lonstue o0 o00béme. OOBEM
MUpaMUIbl, TPU3MBI.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEll.

11 KJIACC

TeJsia BpaleHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue UUAJIMHIPUYECKOU
MOBEPXHOCTH, OCh UUJIWHIPUYECKONW TMOBEpXHOCTH. [lunuHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yronue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHyC: OCHOBaHHWE U BepIIMHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJMHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIATb MOBEPXHOCTH ChEpHI.
Bzaumnoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHHs Ha TIIOCKOCTU. Pa3BépTka IumMHapa U KOHyca.

KoMmOuHanuu Tenm BpamieHMss W = MHOTOTPAaHHUKOB. MHOTOTIpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIKMCAHHAS B MHOTOTPAHHHUK, WU TEJIO
BpalICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOIiCTBa 00HEMOB Tel. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1MIMHIpA,
konyca. O0BEM 1mapa u miomasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss nwiMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieTbHOE€ OCHOBAHUIO U MPOXOASIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
mapa.

BekTOopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha minockocty v B pocTpaHcTBe. ClIOKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. Peimienwe 3amad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBWI JEUCTBUM ¢ Bekropamu. lIpsmMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimive 3amaun B
KOOpJMHATax. YTroi Mexay BekTopamu. CkajasipHOE NpPOU3BEIEHHUE BEKTOPOB.
Bbrunciienne yrioB Mexay MNpsIMbIMU U IUIOCKOCTSIMHU. KoOpaMHAaTHO-BEKTOPHBIN
METO/I IIPU PELICHUN T€OMETPUUECKUX 3aau.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yibTaThl OCBOCHHUS IIPOrpaMMbl Y4eOHOTO MpeaMera
«MatemaTuka» XapakTepU3yrTCS:

I'pa:xknanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUKM 00YYaIOIIETrOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3TUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTaMH B COOTBETCTBUM C HX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN IpakIaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB U POCCUHCKONW MaTeMaTHUYECKOM IIKOJIbI,
K HCTOJIb30BAHUIO ITUX JOCTHKCHHH B JIPYrUX HaykKaX, TEXHOJIOTHAX, cpepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI 0 BOCITUTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU pOCCUICKOrO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKEHUIN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OyYIIEro.

JcTeTnyecKoe BOCIUTAHME:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHU, paccyKXICHUM;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHATh MAaTeMaTHUYSCKUE 3HAaHUS B
HHTEpecax 37J0poBOro u 6e30macHoro odpasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHU S
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHHE, COATTAHCHPOBAHHBIA PEKUM 3aHATHU U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); busruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
TESTETbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeil mnpodeccuu U pean30BbIBATH COOCTBEHHBIE JKU3HECHHbBIC IUIAHBL



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TPOTSHKCHUM BCEH JKM3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]]ad MAaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, TOHWMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJHON M COIMAIBHOMN
Cpembl, OCO3HAaHHWEM TJIOOATBHOTO XapakTepa OSKOJOTHYECKUX MpoOIIeM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS PElIeHUs 3a/1ad B
00JIaCTH  OKpY’)KaroIiei Ccpeabl, IIAHUPOBAHUS IIOCTYIIKOB M OIEHKH HX
BO3MOYXHBIX TIOCIICJICTBUI JISI OKPYKAFOIICH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHMUSI:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOINECTBCHHOW TMPAKTUKH, TOHHMMaHUEM
MaTEMaTUYCCKOM HAyKW KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJIBTYPOW KakK CpEJICTBOM ITO3HAHHS MUPa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yiabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro MpeamMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETIbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMBUAMU.

1)  Vwuueepcanvnvle  nosmasamenwvuvie  Oelicmeus, — obecneuusaom
Gopmuposanue 06a3068blX KOSHUMUBHBIX NPOYECCO8 O0OVUAIOWUXCS (0CB0EHUe
Memo0o08  NO3HAHUSL — OKpyJjcaowe2o  mMupa,  NpuMeHeHue  J102UYeCKUux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble jioruyeckue aeicTBus:

 BBISIBIIAITh M XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOUICHUH MEXKIY MOHATUAMH, (OPMYITHPOBATH
OTpEJICICHNs]  MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  MpPU3HAK
KJIaccu(UKaIy, OCHOBAaHUS IS OOOOIICHUS W CpPaBHEHUS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIIpUHUMATh,  (opmMymupoBaTh ©  TPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC,

eBBISIBIIAITH ~ MaTEMaTHYECKWE  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTtuBopeursi B (haKkTaxX, JAHHBIX, HAOIIOACHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEYU;

e I€JaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JAEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJIUTH CaMOCTOSITEIIbHO JI0Ka3aTesbcTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTUBHOI0), BHICTPAUBATh apryMEHTAIUIO,
OPUBOJUTH NPHUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKII€HUS U BBIBOJIbI;

¢ BBIOUPATh CMOCOO penieHus: y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapMaHTOB pElIeHHs, BbHIOMpaTh Haubosee MOAXOASAIMA ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciegoBareabcKue aeicTBUS:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIAEAOBATENIbCKUI HMHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIUE MPOTUBOPEUHUE, MpoOIemMy,
yCTaHABIMBaTh HCKOMOE MW  JaHHOe, (OpMUPOBATh  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOoro OOBEKTa, SIBJICHUA,
IpoIecCca, BBISIBICHUIO 3aBUCHUMOCTEM MEXAy OOBEKTaMH, SBICHUSIMH,
npoleccamy;

 CAMOCTOSITENIBHO (OPMYJIHPOBAaTh OOOOIIEHUSI U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI;

* [[POIHO3UPOBATh BO3MOYKHOE pa3BUTHE IIpolecca, a TaKKe BbIIBUTaTh
IPEIIOI0KEHUS O €ro Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unopmaumeii:

e BEIBJIAITH e(pULINUTH MHpOpPMALUK, JaHHBIX, HEOOXOIUMBIX U OTBETa Ha
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BEIOMpaTh HHPOPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATD,
CHUCTEMAaTU3UPOBaTh M HMHTEPIPETUPOBATH HH(GOPMALMIO PaA3TUUYHBIX
BUJOB U ()OPM IIPE/ICTABICHUS;

 CTPYKTYpUpPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUYHbIX (popmax,
WUTIOCTPUPOBATh IpaUUIECKH;

* OLICHUBATH HaJEXKHOCTD uH(popManuu o CaMOCTOSATEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie  Kommynukamuemuvle  Oelicmsus, — 0becnedusaiom

cpopMUpOBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oowmenue:



¢ BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUS B COOTBETCTBUU C yCIOBUSIMHU
U TensIMu OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUS IO XOIY
pemIeHus 3aa9¥, KOMMEHTHPOBATh TTOJIYICHHBIA PE3YNIbTaT;

eB X0JI¢ 00CY)KIIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMBl,
poOJIEMBI, peracMon 3a1a4uu, BEICKA3bIBATh MJICH, HAIICJIICHHBIC Ha ITOUCK
pEIICHMS; COMOCTaBIATh CBOM CYXKICHHUS C CYXICHHSIMH JIPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3IMYUEe W CXOJCTBO TO3UIUI; B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISATH PE3YNIBTATHl PEIICHUS 3a7a4H, YKCIIEPUMEHTA, NCCIICI0BAHMSI,
NPOEKTa; CaMOCTOSITEIIBHO BHIOMpATh (OpMAT BBICTYIUICHHS C YUYETOM
3a]1a4 MPEe3eHTAINA U OCOOCHHOCTEH ayAUTOPHH.

CorpyaHuuecTBo:

e IOHUMATh W KCIIOJIH30BaTh MPECUMYINECTBA KOMAHIHOW M WHIWNBUIYaTbHOM
paboOThI MPHU peNICHUH YYeOHBIX 3ajlay; MPUHUMATH I1€Jh COBMECTHOH
NEATENBHOCTH, IUIAHUPOBATh  OPTraHM3AIllMI0  COBMECTHOW  padoThI,
pacmpenenaTh BHIbI paboOT, JOTOBapUBATHCS, OOCYXKIaTh TpoOIecC |
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B TPYIIOBHIX (hopMax paboThl (00CykaeHUsI, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl M
KOOPJMHUPOBATh CBOW JEHCTBHSI C JPYTMMH 4WICHAMH KOMAaHJIBI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHUTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanvuvie  pezynsamueHble Oeticmausi, obecneuusarom

Gopmuposanue cmMvlCiI08bIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranusanms:

e COCTaBIISITh TIIAH, AITOPUTM PEIICHHUS 33a]1a4H, BEIOMPATh CTIOCO0 pPEIIeHUs C
y4ETOM UMEIOLITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  IIO3HABATEIBHOM  pedJIeKCHM KaK  OCO3HAHUS
COBEPINAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIQJETh CIMOCOOAMHM  CAaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca u
pe3ynbTaTa penieHns MaTeMaTHIECKON 3a71a4H;

o IPEABUACTH TPYITHOCTH, KOTOPHIE MOTYT BOZHUKHYTh TIPH PEIICHUH 33]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE pE3yJibTaTa LEId U YCIOBUSAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KCHUS PE3YyJbTAaTOB JEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATHBI
10 KVIACC

OniepupoBaTh NOHATUAMU: TOUKA, PSMas, INIOCKOCTb.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CICACTBUS U3 HUX TPHU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUAMHU: NMAPATIICITBHOCTD U MEPHEHANUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh TMOHATHUSMH: JABYTPAHHBIA YroJi, TPaHU JBYTPAaHHOTO YIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA Yroj ABYTPAHHOTO YTIJa; TpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBWJIHHBI MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MUpaMuaa; TMpPHU3Ma,
IPSIMOYTOJIbHBIH Mapaijiesienune, Kyo).

KnaccupunmpoBath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHMKHW; IIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICTICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIasl TIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUCHUM, UCIIOIB3YS METOT CIEIOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAaX0XKJAECHUE TEOMETPUUECKUX BEJIUYUH 10 00pa3iiaM WiIn
ajqropuTMaM, ITPUMEHSSI M3BECTHBIE AaHAJIUTUYECKUE METOJbl IIPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTUYECKUX 3aJlad Ha BBIYUCIICHUE PACCTOSIHUUM MEXIY JTBYMS
TOYKaMH, OT TOYKM JO TMPSIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3a1aun Ha HAX0XKACHHUE TEOMETPUUECKUX BETMUMH 10 0Opa3iiaM Uiu
ajqropuTMaM, TIPUMEHSSI M3BECTHBIE AaHAJTUTUYECKUE METOAbl TIPU PEIICHUU
CTAaHIAPTHBIX MAaTEeMAaTHUYECKMX 3a7lad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKIY MNOPsIMOA U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHueM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[IpumensTs reoMmerpuueckue ¢GakThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS TPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensaTs mpocTeMIME NOPOrpaMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: AaHAIU3UPOBATH pPEabHbIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHONW MPOOJIEMbI, MOJEIUPOBATh peabHbIC
CUTyallUM Ha $A3bIKE TE€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIA C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHIATHI U TeOpeM, amnmnapara ajareopbl; pemaTh
[IPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATHAMU: LUIWHIPUYECKAas TOBEPXHOCTb, OOpa3yroIIue
IIMHJIPUYECKON  TIOBEpXHOCTH;  IWJIMUHIAP;  KOHUYECKass  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIJIMHAP, KOHYC, cdepa u 1map).

OOBICHATH CLIOCOOBI MTOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBath B3aiMHOE pacmnoiokeHue chepbl U TUIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAM  TIOBEPXHOCTEW  TeNm  BpallCHWS,
T€OMETPUIECKUX TEIl C MPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAICHHS.

BBIYuCISITh COOTHOMICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH W 00BEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKM M C HNPUMEHEHUEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa30BBIBATH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BbINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCIIO0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1af0T.

[IpuMeHATh NpaBUIIO Mapasuiesienuneaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpaMHM, CKaJISIpHOE MTPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIC
BEKTOPBI.

Haxonuth cyMMy BEKTOpPOB M MPOU3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, PpaCKIaJblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (axkThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralollinX HECKOJIbKO IIaroB PELICHHUs], €CIIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiinine reoMeTpuyecKue 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaunm Ha [10Ka3aTebCTBO MATEMATHUYECKUX OTHOLIEHHM W
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAH/IAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumensATr mpocTEeMIME NOPOTrPAMMHBIE  CPEACTBA UM JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIC 3HAHUS HAa IPAKTUKE: AHAIM3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHATh HW3YyYCHHBIE IIOHATHS B NPOLECCE IOKWCKA PEIICHUSA
MaTeMaTu4eckd C(HOpPMyIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh MOCTPOCHHBIE MOJEIA C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHITUN U TEOPEM, aliapara aireopsbl; pemarthb
MMPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/10B U TEM DuieKTpoHHbIe (U poBHIE)
KoHnTtpoiabHubie
n/n NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI
1 BBezenue B crepeomMeTpuio 10 http://resh.edu.ru/
) [TpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 http://resh.edu.ru/
[MapannenbHOCTB MPSIMBIX U TIOCKOCTEH
3 [MeprieH MK YIAPHOCTD MPSIMBIX U 12 http://resh.edu.ru/
IIJIOCKOCTEN
4 VYTbl MKy TPSIMBIMU U TUIOCKOCTSIMHU 10 1 http://resh.edu.ru/
5 MHOTOTPAHHHKH 1 1 http://resh.edu.ru/
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 http://resh.edu.ru/
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U YIJIbI 4 1 http://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 5
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBo 4acoB

DuieKTpoHHbIe (U poBHIE)

Ne n/m KoHnTtposabHbie

NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE peCypchl
padoThI

Tera Bpanerus 12 http://resh.edu.ru/
OGBEMBI Ten 5 1 http://resh.edu.ru/
BekTops! 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1 http:/resh.edu.ru/
[ToBTOpEHue, 0600IIEHHE, 7 1 http://resh.edu.ru/
CHCTEMaTH3alHs 3HAHHUI

OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3
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IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KonTpoasusbie
Bcero P
padoThI

DJIeKTPOHHbIE
nudpossbie
oOpa3oBare/ibHbIE

pecypcsl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsimasi, II0CKOCTh, IpocTpaHcTBo. [TpaBuina

M300pakeHUs Ha PUCYHKAX: H300pakeHHUS
HHOCKOCT@I)’I, nmapajjiCJIbHBIX IPAMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

http://resh.edu.ru/

IlousTus: NEPECCKAOINECA IITTOCKOCTH,
nepeceKarommecs npsamMas U MmI10CKOCTb

http://resh.edu.ru/

IlousTus: NEPECCKAOINECHA IITTOCKOCTH,
nepeceKarommecs npsamMas U MI10CKOCTb

http://resh.edu.ru/

3HaKOMCTBO C MHOT'OI'paHHHUKaMU,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, HAa IIPOCKIIHUOHHBIX YEPTCIKAX

http://resh.edu.ru/

HavaneHbie cBefienus o kyOe v mupammue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

http://resh.edu.ru/

HauanbHble cBeieHus 0 Ky0Oe u nmupamu/ie,
UX pa3BEPTKU U Mojenn. CeueHus
MHOT'OTPaHHUKOB

http://resh.edu.ru/

[ToHsTHE 00 AKCHOMATHYECKOM NOCTPOCHUU

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX
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[TonsiTne 00 aKCHOMAaTHYECKOM MOCTPOCHUN

8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U

CIICIICTBUSI U3 HUX

[MoHsiTHE 00 AKCHOMATHYECKOM MOCTPOCHUH
9 CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH H

CIICJICTBYSI U3 HUX

[MousiTne 06 aKCHOMAaTHYECKOM MOCTPOCHUN http://resh.edu.ru/
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U

CIICJICTBYSI U3 HUX

B3anmHoe pacmosiokeHue MpsMbIX B http://resh.edu.ru/
11 MIPOCTPAHCTBE: MEPECEKAIOIINECS,

napasuieSIbHbIE M CKPEIUBAIONIHECS TPSIMBIC

[MapannenbHOCTD MPSAMBIX B TUIOCKOCTEH B http://resh.edu.ru/
12 MPOCTPAHCTBE: MapauIe/IbHbIC MPSIMbIC B

MIPOCTPAHCTBE; MAPATIICIILHOCTh TPEX

TPSMBIX

[MapamienbHOCTh IPSIMBIX M IIOCKOCTEH B http://resh.edu.ru/
13 npoctpancTse: [lapaiespbHOCTh IPIMOi U

TUTOCKOCTH
14 VY16l ¢ COHANPaBICHHBIME CTOPOHAMHU http:/resh.edu.ru/
15 Yoy MeXIy NPSIMBIMU B IIPOCTPAHCTBE http://resh.edu.ru/
16 VYros MeX Iy NPSIMBIMU B IPOCTPAHCTBE http:/resh.edu.ru/
17 [MapannenbHOCTb MII0CKOCTEH: http://resh.edu.ru/

napauiebHbIe TUIOCKOCTH
18 CroiicTBa mapayuieIbHBIX TNIOCKOCTEN http://resh.edu.ru/
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[IpocTeiimre mpocTpaHCTBEHHbBIE PUTYPHI HA

http://resh.edu.ru/

19 IUTOCKOCTH: TETPadap, KyO, mapajieenuie/t

20 [Toctpoenue ceueHnit

21 [TocTpoenue ceuenunit
KonTpomnsHas padora o teme "TIpsimbie u

22 IJIOCKOCTH B MpocTpaHcTe. [lapamnensHoCTh
MPSIMBIX U MJI0CKOCTER"

93 [MeprieHMKYIAPHOCTH MPSIMOH U TJIOCKOCTH: http://resh.edu.ru/
MIEPIIECH UK YIISIPHBIC TIPSIMBIE B IPOCTPAHCTBE

24 [Mpsimbie mapasieNbHbIC U http://resh.edu.ru/
MEPIIEHTNKYIISIPHBIC K TUIOCKOCTH

25 [Mpsimble mapasieNbHbIC U http://resh.edu.ru/
MEePICHIUKYIISPHBIC K TNIOCKOCTH

%6 [Tpu3HaK NePICHIUKYIAPHOCTH MPSAMON U http://resh.edu.ru/
TUIOCKOCTH

97 [Tpu3HaK HepICHIUKYISAPHOCTH MPSAMOM U http://resh.edu.ru/
TUTOCKOCTH

08 Teopema 0 mpsAMOi MEPIEHANKYIIIPHOM http://resh.edu.ru/
TUTOCKOCTH

29 Teopema o psAMO# IEPICHAUKYISIPHON http://resh.edu.ru/
IIOCKOCTH

30 Teopema o psAMO IEPIEHANKYISIPHON http://resh.edu.ru/
TUIOCKOCTH
[TepnieHMKYISp ¥ HAKIIOHHBIE: PACCTOSIHUE http://resh.edu.ru/

31 OT TOYKH /IO TUIOCKOCTH, PACCTOSIHUE OT
OPSIMOii 10 TIOCKOCTH

32 [MeprieHIUKYISP U HAKJIOHHBIC: PACCTOSIHHIE

OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHUEC OT
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MPSIMOM 10 IJIOCKOCTH

[TepieHAMKYNSAp ¥ HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSTHHUE OT
PSIMOM A0 IJIOCKOCTH
[eprieHAMKYISp M HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOM A0 IIIIOCKOCTH

35 VYTIuBl B IPOCTPAHCTBE: YroJl MEeXAY NPSIMON
Y TUTOCKOCTBIO

36 JIBYrpaHHBIN yroJl, TMHEHHBIN yroJl
JIBYTPaHHOTO yriia

37 JIBYrpaHHBIi yroJ1, TMHEHHBIA yroJ http://resh.edu.ru/
JIBYIPaHHOTO yriia

38 [NeprieHAMKYIAPHOCTD TUIOCKOCTEH: nplzi:aHaK http://resh.edu.ru/
MEPIICHANKYISIPHOCTH BYX IJIOCKOCTEH

39 [eprieHAUKYIAPHOCTH IUIOCKOCTEH: IIPU3HAK http://resh.edu.ru/
NEPIICHINKYIIIPHOCTH IBYX IIJIOCKOCTEH

40 [eprieHAUKYIAPHOCTH IUIOCKOCTEH: IIPU3HAK http://resh.edu.ru/
NEPIICHINKYIIIPHOCTH IBYX IIJIOCKOCTEH

41 Teopema o Tpéx mepneHMKyIIpax http://resh.edu.ru/

42 Teopema o Tpéx mepneHIMKyIIpax http://resh.edu.ru/

43 Teopema o TpEx nepneHMKyIsIpax http:/resh.edu.ru/
KonTponpHast paboTa no Temam

44 "[lepneHIMKYISIPHOCTD MIPSIMBIX U

miockocTel" n "YTIbl MEXIY NPSIMBIMH U
m1ocKkocTsMu"
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45

ITonsarue MHOTI'OrpaHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OI'PAaHHUKH pa3BépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu u
OCHOBAHUS PU3MBI; ITPsIMasi U HAKJIIOHHAs
MIpU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
MIPU3MBI

47

[Tapamtenenunen, NpsAMOYroJbHBIA
napajJiesIenuIe]l ¥ ero CBoicTaa

48

[Inpamuia: N-yronpHas NUpaMuaa, TpaHu v
OCHOBAaHHME MUPaAMUABI; OOKOBas U IOJIHAasA
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas MUpaMua

http://resh.edu.ru/

49

[IpaBunbHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHASI TUPAMUJIA U
MIPaBUJIbHBIN TETPAdAP; KyO

http://resh.edu.ru/

50

Hpe,[[CTaBJ'ICHI/Ie O IMPaBUJIbHbBIX
MHOTI'OI'paHHHUKaX: OKTa’Ap, A0ACKA3AP U
HKOCAasxIp.

http://resh.edu.ru/

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, IPSIMOH, IIOCKOCTH.
DneMEeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, mpaBUiIbHBIX
MHOTOTPaHHUKAX

http://resh.edu.ru/

52

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yribl
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[Tnomaas 60KOBOM MOBEPXHOCTH M TIOJTHOM
IIOBCPXHOCTHU HpHMOﬁ MMPpU3MBI, IJI0OAAb

53 . .

OCHOBaHMI, TeOpeMa 0 OOKOBOM

MOBEPXHOCTHU TPSMOM TPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHON MTUPAMUJIBI,

TeopeMa O IJIOIIA1 OOKOBOW MOBEPXHOCTH

YCEUEHHOM MUPAMHUIBI
55 KontponsHas paboTa o reme

"MHororpaHHukn"
56 TousTrE 06 05BEMe http://resh.edu.ru/
57 O6bEM IHPAMUIBT http://resh.edu.ru/
58 O6BEM HpAMHITBT http://resh.edu.ru/
59 O6bEM IHPAMUIBI http://resh.edu.ru/
60 O6bEM IHPAMUIBT http://resh.edu.ru/
61 O6BEM PH3MBT http://resh.edu.ru/
62 O6BEM IPU3MBI http://resh.edu.ru/
63 O6BEM TIPH3MBL http://resh.edu.ru/
64 KonTponsHas pabora o reme "OObEMBI

MHOT'OTPaHHUKOB"

[ToBTOpeHnue, 0600IIeHNE cUCTeMaTH3aIus
65 3HaHui. [TocTpoeHne ceuenuil B

MHOT'OI'paHHUKEC
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[ToBTOpEeHue, 0600IICHIE CHCTEMAaTU3AIUS
3HaHUU. BbIYKCIIEHHE PACCTOSIHUM: MEXIY
66 JIBYMsI TOYKAMH, OT TOYKH JO TIPSIMOH, OT
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPCIIHUBAOIIUMHUCS TPSIMBIMH

67 Nrorosas koHTpoJibHAs paboTa

[ToBTOpenue, 00001IEeHNE CUCTEMATU3AIIHS
3HaHUU. BeI4KCIIEHHE YyIII0B: MEXIY

68 CKPEIIMBAOIIIUMHUCS TPSIMBIMH, MEXKTY
MPSIMO M TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB,
YIII0B MEXK]Ty TUTOCKOCTSIMHU

OBUIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME

68




11 KJIACC

KoauuecTBo yacoB DJIEKTPOHHbIE
Ne n/m Tema ypoka Konrpoabubie | IIpakrnueckue tupposhie
Bcero o0pa3oBare/ibHbIE
padoThI padoThI pecypens

1 Cdepa u map: ueHTp, paguyc, AMamMeTp; 1

UIONIA/Ib TIOBEPXHOCTH Chephl

B3aumHoe pacniosnosxenue cepsl u http://resh.edu.ru/
2 IUIOCKOCTH; KacaTeabHasl IIIIOCKOCTD K 1

cdepe; miomaab cheps
3 N3o0paxenue chepsl, mapa Ha 1 http://resh.edu.ru/

mockocTy. CeyeHus mapa

[Hunmuaapudeckast TOBEPXHOCTH, http://resh.edu.ru/
4 00pa3yromue MUIHHIPUIECKOM 1

MOBEPXHOCTH, OCh IMJIHHIPUICCKOH

MOBEPXHOCTH

HuauHap: ocHOBaHUS ¥ OOKOBast http://resh.edu.ru/
5 MMOBEPXHOCTh, 00pa3yoIias 1 OCh; 1

IUIoIIa s OOKOBOU U ITOJIHON

MOBEPXHOCTH

N300pakeHne NMIMHIPA HA TUIOCKOCTH. http://resh.edu.ru/
5 PaspépTka runmuHapa. CeueHus UINHIPA 1

(TUTOCKOCTBIO, TTApaJIICIIBHOM WITH

MEPIICHIUKYIIIPHON OCH ITUIINH/IPA)

Konnyeckas moBepXHOCTh, 00pa3yromune http://resh.edu.ru/
7 KOHHUYECKOW MMOBEPXHOCTH, OCh U 1

BCpUIMHA KOHHMYECKOM MOBEPXHOCTU
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Konyc: ocHOBaHue U BepiInHa,

8 o0Opa3yroinas 1 0Ch; IJIoNaab OOKOBOH H
MOJIHOM TOBEPXHOCTHU
Yceu€HHbII KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBAHHUS 1 OOKOBas
MTOBEPXHOCTH
N300pakeHne KoHyca Ha MII0CKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca
10 (TUIOCKOCTHIO, TTapaJIEILHOM OCHOBAHHMIO,
U TUIOCKOCTBIO, MMPOXOASIIEH Yepe3
BEPIIHHY)
1 KoMOuHarus Teir BpanieHus 1
MHOTOTPaHHHKOB
MHoOTrorpaHHHK, OMTMCAHHBIA OKOJIO http://resh.edu.ru/
12 cdepsr; cepa, BucaHHas B
MHOTOTPAaHHUK WM B TEJIO BPAIICHUS
13 ITousitre 00 00béMe. OCHOBHBIE CBOMCTBA http://resh.edu.ru/
00BEMOB Tel
14 O06bEM IMIMHIpa, KOHYCa http:/resh.edu.ru/
15 O06béM mapa u miomaasb chepsl http://resh.edu.ru/
IToo0OHBIE TENIA B MPOCTPAHCTBE. http://resh.edu.ru/
16 COOTHOIIEHUS MEX]Ty TTOIIAASIMHU
MOBEpXHOCTEN, 00bEMaMU OTIOOHBIX TET
17 KonTtponpHast paborta o remam "Tena
Bpamenus" u "O6beMsl Ten"
18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE
19 CrnosxeHue v BBIYUTaHUE BEKTOPOB
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20

YMHOKEHUE BEKTOPA HA YUCIIO

21

Pasnoxxenne BekTopa 1o Tpém
HEKOMILUTaHapHbIM BekTOopam. [IpaBuio
napaJiienenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM IIPaBUII ACUCTBUH C
BEKTOpamMu

23

[IpsiMmoyronpHas cucTeMa KOOpIMHAT B
npocTtpancte. KoopauHaTel BEKTOpA.
[Ipocreiimme 3a1auu B KOOpAUHATAX

24

Yron mexny Bekropamu. CkasipHOe
MIPOU3BE/ICHUE BEKTOPOB

http://resh.edu.ru/

25

Boruncnenue yrioB Mexay NpsIMbIMU U
MJIOCKOCTSAMU

http://resh.edu.ru/

26

KoopanHaTHO-BEKTOPHBINA METO TPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

http://resh.edu.ru/

27

KontponbHas pabota o Teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEHME, 0000IICHUE 1
cucremarusanus 3Hanuil. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHN

http://resh.edu.ru/

29

[ToBTOpEHUE, 0000IICHUE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢urypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

http://resh.edu.ru/

30

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allus 3HaHW. 3a1a4n

http://resh.edu.ru/
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IIAaHUMETPUHN U MCTObI UX PCHICHHA

[ToBTOpEHue, 06001IeHUE 1

http://resh.edu.ru/

31 cUcTeMaTu3alus 3HaHu|. 3a1auu 1
TUTAHUMETPUH U METO/IbI UX PEIICHUS
[ToBTOpeHue, 0600IICHUE U http://resh.edu.ru/
32 cucremaTn3anus 3HaHui. OCHOBHBIE 1
¢burypsl, GakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAS PabOTa 1
34 [ToBTOpEHue, 06001IeHNE U 1
cHCTeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

I'eometpus. 10-11 knacc. Aranacsin JI.C., byty3oB B.®., u ap. M.: [IpocBemienue.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

I'eometpus. 10-11 knacc. Aranacsin JI.C., byty3oB B.®., u ap. M.: [Ipoceenienue.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH

HUHTEPHET

http://resh.edu.ru/


http://resh.edu.ru/
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