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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reomerpun orBoautcsa 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NApaJUICIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajleNibHbIX  TuiockocTed. [lpocreiimine mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK MEPIECHAUKYISAPHOCTH IPSMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXIY HPsAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl  JABYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAas ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero csorcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMHUPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBWJIbHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHas INHPAaMHUAA M IPaBUIBHbBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojieka’ip ¥ ukocasip. CeueHust IpU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMMAAX, lapajuleNeNnIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
MPSIMOYTOJILHOTO TMapajuienenuneqa u ciaeactBus u3z Heé. OO0OBEM UMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss nwiMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B ipocTpaHcTBe. CllokKeHNEe U BBIYMTAaHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel BekTopa. Ilpocteiimine 3amaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aMMO/JICIICTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTEMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTUKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HWHTEpecax 3J0poBOro U 6€30macHOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpPodEeCCHOHATLHOW  NIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHBIC IKU3HEHHBIE IJIaHBI;



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYJIbTYphl, TMOHUMAHHEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeibl, IUIAHUPOBAHHUS ITOCTYIIKOB M OIEHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYCCKOM HAyKH KakK cQepbl YEeIOBEUECKOW JEATCIbHOCTH, 3TalloOB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIMU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCILHOCTD
UHAVUBUAYAJTBLHO U B TPYIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elCmBUAMU, YHUBEPCAIbHLIMU PeCYTIIMUBHBIMU OeUCEUIMUL.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308biX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUus]  TOHSATUM; yCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KJIaccu(UKaIMy, OCHOBaHUS i OOOOIICHWS W CpaBHEHUS, KPUTCPUH
MPOBOAMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (POpMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTaxX, JTaHHBIX, HAOJIOJCHHUSAX W YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTeMaTUYeCKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA € Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHoe, (opmMupoBath  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBLHO (POPMYIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 pE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEAIIONIOXKEHUSA O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEKHOCTh uH(popmanuu o CaMOCTOSTEIIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicméus, o0becneuusarom

copmMUpo8aHHoCcms COYUANbHBIX HABLIKOE 00YYAIOUJUXCA.

Oo0wmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIN pE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBaTh pa3lIuUe U CXOJCTBO NMO3ULMUMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMHN U OCOOCHHOCTEN ayITUTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensTh BUABI padoT, JOTOBApUBATKCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KadeCTBO CBOETO BKJaJa B OOIIMUU MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4, BEIOUPaTh CIIOCO0 pelieHus
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [IE€ATEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATDI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacrojioKeHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHWK, BBIYKJIBIA W HEBBITYKJIBIHA
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccuukaruu  (BBIMYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHUKH; TIPAaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CceueHHS MHOTOI'PAHHUKOB METOJAOM  CJICJIOB,  BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYMH 10 00pa3iaM Wiu
ajqropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl MpPH PEUICHUU
CTaHJIAPTHBIX MaTEeMaTHUYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
aqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOAbl TIPHU PEIICHUU
CTAaHJAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpuMEHEeHueM (QOpMyJ; BBIUUCIATH COOTHOIIEHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (popme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJIydEHHBIE 3HAHHWS HA MPAKTUKE: AHAIU3UPOBATH PEATBHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUI U TEOpEM, arrapara ainreopbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMIWHAP,  KOHHMYECKass  TOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy U
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMHU MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTYypaX, MPEACTABICHHYIO Ha YepTexKax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JI€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEeANOJaralollinX HECKOIbKO IaroB PEUICHUs, €CJIA YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAXO0XJICHHE T€OMETPUYECKUX BEJIUYMH 10 00pasliaM WM alropuTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSABICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $S3bIKE T'E€OMETPHM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI M TE€OpEM, anmapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKJICHUEM T€OMETPUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoJsnyecTBo 4yacoB
Ne HaunmeHoBaHMe pa3jeioB DJleKTpoHHbIe (LM(ppoBbIe) 00pa3oBaTeJbHbIE
Kourpoububie | IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoTsbI
1 BBeneHne B crepeoMeTpHIo 10 https://resh.edu.ru/subject/lesson/4756/start/203542/
[IpsiMBbI€ M TIIIOCKOCTH B _
DOCTHAHCTES https://resh.edu.ru/subject/lesson/6065/start/125651/
2 pocTp ] 12 1 https://resh.edu.ru/subject/lesson/6129/start/131672/
[TapamiensHOCTE NPSAMBIX U
IUTOCKOCTEMN
3 [TepieHAMKYISAPHOCTH 12 https://resh.edu.ru/subject/lesson/6133/start/272668/
NPSAMBIX U ITIOCKOCTEN https://resh.edu.ru/subject/lesson/4724/start/20411/
VYriel MeXIy OpSIMBIMU U
4 TP 10 1
IJIOCKOCTSIMU
https://resh.edu.ru/subject/lesson/4023/start/149352/
https://resh.edu.ru/subject/lesson/6063/start/21120/
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHUeE: ceueHus, 4 |
PACCTOSIHUS U YTJIbI
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME




11 KVIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3ae/ioB DJlIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE
Kourpoububie | IIpakTHyeckue
n/n U TeM NPOrpaMMmbl Bcero pecypcsl
padoThI padoTsbI
Tena Bpamenus 12 https://resh.edu.ru/subject/lesson/6300/start/22490/
OO6bEMBI TEN 5 1
B
CKTOPEL I KOOPIMHATEL B 10 1 https://resh.edu.ru/subject/lesson/5724/start/21892/
MIPOCTPAHCTBE
II , 0000 ,
OBTOPEHHE, 000 meHI:Ie 7 1 https://resh.edu.ru/subject/lesson/4911/start/23300/
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 34 3 0
10 [TPOT'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypchbl

OcHOBHBIE TIOHSTHS
CTEPEOMETPHUH: TOUKA,
MpsiMast, TNIOCKOCTb,
npocTpancTBo. [IpaBuna
M300paxKeHus Ha PUCYHKaX:
M300pakKeHUS TIIIOCKOCTEH,
MapajIebHBIX MPSMBIX
(OTpe3KoB), CepeIMHBI
oTpe3ka

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsTusa: nepecekaronecs
IUIOCKOCTH,
TepeceKarIuecs npsmas u
IUIOCKOCTh

https://resh.edu.ru/subject/lesson/4756/start/203542/

IlonsTns: MEPECCKAIOIUECA
IIJIOCKOCTH,
ICPCCCKAOIUCCA IIpsAMasa U
IINIIOCKOCTB

https://resh.edu.ru/subject/lesson/4756/start/203542/

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHue
MHOTOTPaHHUKOB Ha
pUCYHKaX, Ha
MIPOEKIIMOHHBIX YePTEKaX




Hauanbnsie cBeneHus o
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJEIH.
Ceuenuss MHOTOTPAaHHUKOB

Hauanensie cBeneHus o
KyOe U mupamue, ux
Pa3BEPTKU U MOJEIIH.
Ceuenuss MHOTOTPaHHUKOB

TTousttue 00
AKCUOMATUYECKOM

MIOCTPOEHUH CTEPEOMETPHU:

aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

TTousarue 00
AKCUOMATUYECKOM

MOCTPOCHHUH CTEPEOMETPHH:

aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

ITousarue 00
AKCUOMATUYECKOM

MIOCTPOCHUH CTEPEOMETPUU:

AKCHOMBI CTCPCOMCTPHH U
CIICACTBHA U3 HUX

10

ITousarue 00
AKCUOMATUYECKOM

MIOCTPOEHHH CTEPEOMETPHHU:

AKCUOMBI CTCPECOMCTPHUU U
CICACTBUA U3 HUX

11

BzaumHoe PacCIoJIOKCHHUE

https://resh.edu.ru/subject/lesson/6065/start/125651/




IPSIMBIX B IIPOCTPAHCTBE:!
IepeceKaroImecs,
napajuiesibHble U
CKpEILMBAIOIIHECS IIPSIMbIE

12

[TapamienbHOCTE NPSMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
mapaJlyiCJIbHBIC ITPSAMBIC B
MIPOCTPAHCTBE;
[apaJlIeIbHOCTh TPEX
MIPAMBIX

https://resh.edu.ru/subject/lesson/6065/start/125651/

13

[TapamiensHOCTE NIPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannensHOCTH PSIMOY U
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6065/start/125651/

14

Vw1 ¢ COHaAITPAaBJICHHBIMU
CTOpPOHaMHU

15

Yron Mexay IpsMbIMU B
MIPOCTPAHCTBE

16

Yron Mexay npsMbIMU B
MIPOCTPAHCTBE

17

ITapannenbHOCTH
IJIOCKOCTEH: mapasijiesibHbIe
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/start/131672/

18

CBoiicTBa napajjienbHbIX
IJIOCKOCTEN

https://resh.edu.ru/subject/lesson/6129/start/131672/

19

IIpocreitmue




MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha TIOCKOCTH: TETPadIp,
KyO, ImapaiiesIenume/I

20

[Toctpoenue ceuenui

21

[Toctpoenue ceuenuit

22

KonTposasHas pabora no
teme "[IpsiMbIe U TIOCKOCTH
B IIPOCTPAHCTBE.
[TapamienpsHOCTE NPSAMBIX U
mIockocTen"”

23

[lepnenuKyIIpHOCTH
MPSIMOM M TIJIOCKOCTH:
MIepIEHUKYIISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/start/272668/

https://resh.edu.ru/subject/lesson/4724/start/20411/

24

[Ipsimbie mapanienbHbie U
MePIEeHIUKYIISIpHBIE K
MJI0CKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

25

[Ipsimble mapasuienbHble U
MePIEeHIUKYIAPHBIE K
IJI0CKOCTH

26

IIpuznak
MEePIEHUKYIISIPHOCTH
MpsIMOM M TUIOCKOCTHU

https://resh.edu.ru/subject/lesson/4724/start/20411/

27

IIpuznak
MEPIICHANKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/start/20411/

28

Teopema o npsamoi
NIEPIEHIUKYIIPHOU




IIIIOCKOCTH

29

Teopema o npsimoit
NEPIEHIUKYIIIPHON
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6133/start/272668/

30

Teopema o npsimoit
NEPIEHIUKYIIIPHON
IIJIOCKOCTH

31

[lepnenaukysip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT MPAMOU 110
IIJIOCKOCTH

32

[lepnenpukynsip n
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH J0 MIJIOCKOCTH,
paccTosiHue OT MPSAMOU 10
IIJIOCKOCTH

33

[lepnenaukynsip u
HaKJIOHHbBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT MPSIMOU 10
MJI0CKOCTH

34

[lepnennukynsp u
HaKJIOHHbBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHue OT NPSIMOU JI0
MIJIOCKOCTH

35

VYTIubl B IPOCTPAHCTBE: YroJl
MEXy NPSIMOU U

https://resh.edu.ru/subject/lesson/6063/start/21120/




IIIIOCKOCTBIO

36

JIByrpaHHbIi yrou,
JINHEMHBIN yron

JBYTPAHHOTIO yIila

https://resh.edu.ru/subject/lesson/6063/start/21120/

37

JIByrpaHHbIi yrou,
JINHEMHBIN yron

JBYTPAHHOTIO yIiia

https://resh.edu.ru/subject/lesson/6063/start/21120/

38

[IepneHUKYIAPHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IIJIOCKOCTEMN

39

[lepnenuKyIIpHOCTH
IIJIOCKOCTEMN: IPU3HAK
MIEPIECHIUKYIIPHOCTH JBYX
IJIOCKOCTER

40

[TepieHAMKYISAPHOCTH
TJTIOCKOCTEM: MTPU3HAK
MEePIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTEHN

41

Teopema o Tpéx
MePIEeHIUKYIIApax

42

Teopema o Tpéx
NEepIEHIUKYIIIpax

43

Teopema o Tpéx
MEPIIEHANKYIISIpax

44

KonTtponsHas pabota o
TeEMaM
"[lepneHIMKYIAPHOCTD




MPSIMBIX U TUIOCKOCTEN" 1
"VYTibl MEXIY OPSIMBIMU U
miockoctamu"

45

[IoHnATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIC
Y HEBBIITYKJIbIC
MHOTOI'PAHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA

46

[Ipu3ma: n-yronsHas
MpU3Ma; TPaH!u U OCHOBAHUS
MIPU3MBL; TIPSIMast 1
HaKJIOHHASI IPU3MBI;
OOKOBas U ITOJIHAS
MMOBEPXHOCTDH MPU3MBI

47

[Tapannenenunen,
MPAMOYTOJIbHBIN
napajuieJIeuIe]] ¥ €ro
CBOMCTBA

48

[Mupamupa: n-yronapHas
nupamMuaa, rpaHu u
OCHOBaHUE HPAMUJIBL;
OOKOBas U MOJHAs
MTOBEPXHOCTh MTUPAMHU/IBI;
MIpaBUJIbHAS U yCEUEHHAS
nMpamMuaa

https://resh.edu.ru/subject/lesson/5866/start/221576/

49

[IpaBuibHbIE
MHOT'OTPaHHUKHU: IIOHATHE
MIPaBUIILHOTO

https://resh.edu.ru/subject/lesson/4023/start/149352/




MHOTOI'PaHHUKA,;
[IpaBUIbHAS [IPU3MA U
[IpaBUIbHAs IUPAMUJIA;
[IpaBUJIbHAs TPEYIrOJIbHAA
MIAPaMHUJIA U TIPABUIIbHBIN
TETpadaAp; Kyo

50

[IpencraBnenue o
IMpaBHUJIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJIEKadAP U UKOCADP.

51

Cummerpus B
MIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENIbHO TOYKH,
MPSAMOM, TJIOCKOCTH.
DneMeHTbl CUMMETPUH B
nupamMuaax,
napasuiesienuneaax,
MIPaBUIIbHBIX
MHOTOTpaHHUKAX

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JaroOHaJH, yIJbl

53

ITmomans 00KOBOI
MOBEPXHOCTHU U MOJIHON
MIOBEPXHOCTHU IPAMOii
MIPU3MBI, IJIOIIA]Tb
OCHOBaHHUH, Teopema o
OOKOBO¥ TOBEPXHOCTH
MPSAMOM IIPU3MBI




[Tnomans 6okoBOM
IIOBEPXHOCTU U
IIOBEPXHOCTH ITPABUIIBHON

54 IIAPAaMHU/IbI, TEOPEMA O 1
TUTOIIA I OOKOBOM
IIOBEPXHOCTH YCEUEHHOU
MTUPaMUIbI
55 KonTpomasnas pabora no |
teMe "MHororpaHHuKT"
56 [Tonsitre 06 06bEME 1
57 O6bEM upamMuIbl 1
58 O6bEM nupamubl 1
59 O6BEM upamMu/Ibl 1
60 O06bEM TMpamMuIBI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TTPU3MBI 1
KounTponsnas pabora no
64 Tteme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHME, 0000IIEHNE
65 CUCTeMaTH3aIlHs 3HAaHHUH. |
[TocTpoenue ceuenwii B
MHOTOTpaHHUKE
[ToBTOpenue, o6oOIIEeHNE
66 cucTeMaTH3alus 3HaHUM. |

Brrunciienue paccTosHMi:
MEXIY ABYMsS TOUKaMHU, OT




TOYKH JI0 IIPSIMOM, OT TOYKH
J10 IJIOCKOCTH, MEXKIY
CKpELIUBAIOIIUMUCS
HPSIMBIMU

67

Hrtorosas KOHTpOJIbHAsA
pabora

68

[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTU3als 3HaHH.
Brrunciienue yrioB: MeXIy
CKPEIIMBAOIIUMHUCS
MIPSIMBIMH, MEXTY TIPSIMOU 1
MJIOCKOCTBIO, IBYTPAaHHBIX
YIJIOB, YIJI0B MEXAY
IIJIOCKOCTSIMHU

OBIIEE KOJIJMYECTBO YACOB
I10 ITIPOTPAMME

68




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bceer KoHTpobHbI
0 e padoThI

IIpakTU4ecku
e padoThI

Jarta
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

Cdepa u map:
LEHTP, pPaanyC,
JMaMeTp; TUTOTIAb
MOBEPXHOCTH

cdepbl

https://resh.edu.ru/subject/lesson/4034/start/22791
/

B3anmuoe
pacriooxeHne
cdepsl 1
IJIOCKOCTH;
KacaTesbHas
MJIOCKOCTH K
cdepe; TIomanb
chepsl

https://resh.edu.ru/subject/lesson/4034/start/22791
/

N3obpaxenue
cdepsl, mapa Ha
IJIOCKOCTH.
Ceuenus mapa

https://resh.edu.ru/subject/lesson/4034/start/22791
/

HunuHapuaeckas
TTOBEPXHOCTb,
oOpazymomue
LWIMHAPUYECKOU
MMOBEPXHOCTH, OCh
LWIMHAPUYECKOU
MMOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/6300/start/22490
/




unusap:
OCHOBAaHUS U
OokoBas
MTOBEPXHOCTb,
oOpa3yromas u
OCh; IUIOMIAb
OOKOBOM ¥ TIOJTHOM
MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/start/22490
/

N3o06paxenue
AIMHJIpA HA
TJIOCKOCTH.
Pa3BépTka
ATAHJIPA.
Ceuenus
UWIHHIpA
(TI0CKOCTHIO,
napasieIbHON WU
MEPIEeHIUKYISIPHO
1 OCH ITWITMHAPA)

https://resh.edu.ru/subject/lesson/6300/start/22490
/

Konnueckas
TTOBEPXHOCTb,
oOpa3ymomue
KOHHUYECKOM
MMOBEPXHOCTH, OCh
Y BepIIrHA
KOHHUYECKOM
MMOBEPXHOCTHU

https://resh.edu.ru/subject/lesson/4903/start/22646
/

Konyc: ocHOBaHue
U BEpUIMHA,

https://resh.edu.ru/subject/lesson/4903/start/22646
/




oOpa3ymommas u
0Cb; TUIOIIAIb
OOKOBOH W IMOJTHOH
TIOBEPXHOCTH

VY ceu€HHBI KOHYC:
oOpa3yroimue u
BBICOTA;
OCHOBaHHUS U
OoKoBas
MTOBEPXHOCTH

10

N3o06paxenue
KOHyca Ha
MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TLI0CKOCTHIO,
napasieaIbHON
OCHOBAaHUIO, U
IJI0CKOCTBIO,
MPOXOsIIeH yepe3
BEPIINHY)

11

KomOunamus ten
BpAIllCHUS U
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4906/start/84087
/

12

MHororpaHHUK,
OTIMCAHHBIN OKOJIO
cdepsr; chepa,
BIMCaHHAas B
MHOTOTpaHHUK WUJIU




B TEJIO BPAILICHUS

13

IMousarue 06
00BEMeE.
OcHOBHBIE
CBOIcTBa 00BLEMOB
TEN

14

O06bEM TTUIMHApPA,
KOHYyca

15

O6béM mapa u
mIomaak chepol

16

ITomoOHbIE TENA B
MIPOCTPAHCTBE.
CooTHOIIEeHNS
MEXITY
IUIOIIAAIMH
MMOBEPXHOCTE,
00BEMaMH
OT0OHBIX TE

17

KonTposbHas
pabora 1mo Temam
"Tena Bpamenus"
u "O6bembl Ten"

18

BekTop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/5724/start/21892
/

19

Crnoxenue u
BEIUUTAHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5724/start/21892
/




20

YMHOXKEHNE
BEKTOpA Ha YUCIIO

https://resh.edu.ru/subject/lesson/5724/start/21892
/

21

Pasznoxenne
BEKTOpA I10 TPEM
HEKOMIUTAHAPHBIM
BEKTOPAM.
[IpaBuno
napajuiejenuIe a

https://resh.edu.ru/subject/lesson/5724/start/21892
/

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHHEM
MIpaBUJII JEUCTBUH C
BEKTOPaMH

23

[IpsimoyronsHast
cucrema
KOOpJIUHAT B
MIPOCTPaAHCTBE.
Koopnunatsl
BEKTOpa.
[Ipocreitmme
3a/laud B
KOOpJIuHaTax

24

Yron mexnay
BEKTOPaMHU.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/5723/start/14916
7/

25

Brruucnenne
YIJIOB MEXIY




MpsAMBIMHA U
IIJIOCKOCTAMHU

26

KoopnaunnarHo-
BEKTOPHBIN METOJ
IIpU peLIeHUU
reOMETPUYECKUX
3a1a4

27

KontponbHas
pabora 1o Teme
"BekTopsl u
KOOpPJIMHATHI B
MIPOCTpaHCTBE"

28

[ToBTOpEHME,
00o001eHne 1
cucTeMaTu3aIus
3HaHuM. OCHOBHBIE
¢durypsl, GpakThl,
TEOpEMBI Kypca
IJIAHUMETPUU

29

[ToBTOpEHME,
0000111eHHE U
CHCTEMATHU3aLIH
3HaHui. OCHOBHBIC
¢burypsl, GhakThl,
TEOpPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHuUE,
00001eHne 1
cucTeMaTu3alus




3HaHui. 3amaun
HHaHI/IMeTpI/II/I nu
METOIbI UX
perenus

31

[ToBTOpEHME,
0000111EeHE U
CHCTEMAaTU3allHs
3HAHUH. 3amgaun
TJITAHUMETPUU U
METOJIBI UX
pereHus

32

[ToBTOpEHME,
0000mIeHNE 1
cUcTeMaTu3aIus
3HaHUM. OCHOBHBIE
¢burypsl, GpakThl,
TEOpEMBI Kypca
CTEPEOMETPUHU

33

Htorosasa
KOHTPOJIbHAS
pabota

34

IToBTOpEHME,
000011eHNE U
CHCTEeMaTH3aIus
3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOro aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AknuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
B.. Sposenko "[loypounsie pazpabotku mo reomerpuu. 10 kiacc.

Huddepenumposannsiii moaxoxa'", Mocksa, "BAKO", 2010
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