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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomeTpus» 0a30BOr0 YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C yd€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHHM, TPEIBABIAEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus mporpaMMbl 00eCTIieUMBAET OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTU 00YUYaIOIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YJbTATOB OOYYEHMsI T€OMETPUU B HAlpaBICHUU JIMYHOCTHOTO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEACTABICHUNA O CYHIHOCTH W IPOMCXOXKICHHH T'€OMETPHUYECKUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO MU HACAIBHOIO, XapaKTepe OTPaKEeHUs
MAaTeMaTH4YECKOW HAyKOM SBJIICHUM W TPOLIECCOB PEAIBHOIO MHpaA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
y4aluxcsi, a TakXe KadeCTB MBIIUICHUS, HEOOXOJUMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTRE.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIlUIeHHE, (GOpMUpYEeMOE TMPU HU3YYEHUU OOYYaroIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEITOCPEICTBEHHO HCIIOJIB3YIOTCS IPU PEIICHWH 3aJad €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATENbHOCTH yenoBeka. OpueHTalus 4yeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COUUaJIbHOro ObITHs, (opma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOI'O IMO3HAHUSA W aKTHBHOIO
npeoOpa3oBaHusi  AeHCTBUTEIbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OObEOUHSET pa3Hble BUABl Y4EeOHOH U TPYAOBOW JEATEIbHOCTH,



ABJIAETCA OJHMM U3 MPO(EeCCHOHAIBHO BaXKHBIX KAauyeCTB, MOITOMY aKTyaslbHa
3amaya (opMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

[lens ocBoeHus mporpammbl yueOHoro kypca «I'eomerpusi» Ha 06a30BOM
ypoBHE 00y4deHuss — oOmeo0pa3oBaTebHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOyJarommxcs  4epe3  0oOecrneueHHe  BO3MOXXHOCTH  MPUOOpPETEHUsS |
VCIOJIb30BAHUSA CUCTEMATHYECKUX TEOMETPUUYECKUX 3HAHUM U JCUCTBUH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAIILHOCTSIM, HE CBS3aHHBIM C TTPUKJIATHBIM HCIIOB30BaHUEM TCOMETPHH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO 00Iero obpasoBanus. Takum oOpazoM, oOydaromniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEeMATHUYECKHE YMEHHUsI, CBSI3aHHBIC
co crnenudUKoil TreoMeTpur W HEOOXOAMMBIE JUIsl >KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
IyOOKO, €Cli B JaJbHEHIIEM BO3HHMKHET HEOOXOIUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHOMN JESTEIbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMM 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJbTYPbl U OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MHUPOM;

e (opmupoBaHHE MpEACTaBICHUS O MHOTOIPAaHHUKAX M TEJIaX BpaIlCHHUS
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHre ymeHUS pACHO3HaBaTh Ha YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHE METOJAMH PEICHUs 33Ja4 Ha MOCTPOCHMS] Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHUKaX U TelIaX BPAIICHHS U MX OCHOBHBIMH CBOWCTBAMU;

e OBJAJCHUEC QITOPUTMAMH  PCIICHWS  OCHOBHBIX  THIIOB  3ajady;
dbopMupoBaHHWE yMEHHS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeIbHbIC
paccy)XIIeHHsT B XOJI¢ PEIICHHs] CTEPEOMETPUYECKUX 3a7ad U 3a1ad C
MIPAKTUYECKUM COCPKAHUEM;

e pa3BUTHE WHTEUICKTyallbHBIX ~ M TBOPYECKHMX  CIOCOOHOCTEH
OOy4arommxcs, TO3HABaTCIIbHOM  aKTHBHOCTH, HCCIIEIOBATEICKUX
YMEHHH, KpUTUIHOCTH MBIIUICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEW B pEalbHBIX >KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapaTr Uil pelieHUsl MPaKTUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJIYYEHHbIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hauyalle €ro u3y4YeHus 3a7ad, pelaeMbIX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHHUA, U ONpeeIEHHBIM 00pa30M OpraHrn30BaHHAasA paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUU Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3/IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  3aJad HAa  ONEPUPOBAHUE
IpOoCTpaHCTBEHHBIMU oOOpa3zamu. Co3gaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsIJHOCTh, @ OIEpPUPOBaHHE OOpa3oM — B YCIOBUAX OTBJICYEHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHOBHBIE cojliepxareiibHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPJIMHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpP)KATEIbHBIM JIMHHUSM, HO M 1O ToAam
oOydJeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHmsl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyell mporpammbl, pacnpelei€HHbIM [0 TroaaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MOHATHSMU U HABBIKAMH OCYILECTBIISIIIOCH MTOCJIEI0BATENBHO U MOCTYNATENbHO, C
cOOJIIOIeHNEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAJIICH B
o0LIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI 00YyJarolUXCs, pacuupss U
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun oTBOAUTCS 2 yaca B Henenmo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roja ooydenus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, npsMasi, IJIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOE pacronoXeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecss mnpsaMble. [lapaminenbHOCT NPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: INApajuleNIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUICIbHOCTh MPSIMON U IJIOCKOCTH. YTIIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: rapaJeiabHble IIJIOCKOCTH; CBOMCTBA
napajuleNibHbIX  MiockocTed. Ilpocreiiue mnpocTpaHCTBEHHbIE (GUTYpPHl Ha
MJIOCKOCTH: TETpadap, KyO, mapajuieNienure 1; MOoCTPOSHUE CEUCHUH.

[lepneHIUKYJIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOU
NEPIEHAUKYIIAPHON IIIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY NPAMOU U
IJIOCKOCTBIO;  ABYIPaHHBIA  Yroyi, JIMHEHHBIA yroJa JABYTPAaHHOrO  yrJa.
IleprieHIUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHUE
OT OpsAMOA A0  IUIOCKOCTH,  MpoeKuHs  (Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh  TUIOCKOCTEM: MPU3HAK  MNEPNEHAUKYISPHOCTH  JIBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIC
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBI; MpsiMasi U HaKJIOHHAs MPU3MbI; OOKOBasi U
ITOJTHAs ITOBEPXHOCTh IIPU3MBI. [lapamenenunen, IPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBAHHE IMHPAMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yCeUu€HHas IupamMuga. OJIEMEHThl Ipu3Mbl H  nupamuasl. IIpaBuibHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHMKA; MPABWIbHASA IIPU3Ma U
MPaBWJIbHAS TNUpaMUa; TpPaBUIbHAA TPEYroJibHAs NHpPaMUIAa W TPABUIBHBIN
TeTpa’ap; Ky0. IlpencraBieHue O NpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadJp,
nonexa’ap u ukocasap. CeyeHust MpU3Mbl U MIUPAMUIBIL.

CuMmMmeTprst B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTU.  OJJEMEHTBl CHUMMETPMM B [NHUpaMUJax, MapajyIeNenuIleax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Bbluucienne 2J€eMEHTOB MHOTOI'PAaHHMKOB: p&Opa, AWaroHaiv, YIbl.
[nomaasr OOKOBOM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MIPSIMOM MPHU3MBI,
IJIOAJb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOM MPHU3MBI.
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mpocrpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAAIMU
MOBEPXHOCTEM, 00bEMaMu OI00HBIX TEJl.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MMOBEPXHOCTH, OCh UWJIWHAPUYECKOM MMOBEPXHOCTU. LlunmmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasylolasi U OCh; IUJIOMAab OOKOBOM U TMOJHOMU
ITIOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3ylolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEpXHOCTU. KOHYyC: OCHOBaHME M BEpIINUHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
00pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIONIAlb MOBEPXHOCTH CHEPHI.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
JI0aab cepsl.

N3o0pakenue Tes BpalleHus Ha TII0CKOCTH. Pa3BEpTka IIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAI B MHOTOIPDAHHHUK, WM TEJIO
BpaIlCHUS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
OpSIMOYTOJIBHOTO TMapajuiesienumnena u cienctsus u3 He€. OObEM UMIMHApA,
konyca. O0BEM mmapa u miomaasb chepsl.

[lomo6ubeie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMAASIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwmMHApa (MapauleIbHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAaHHUIO W MPOXOSIIEe Yepe3 BEPIIMHY), CEUCHHS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTy U B pocTpaHCcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpA Ha 4ucio. Pasnoxenue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. llpaBusio mnapauienenunena. Pemenue 3amad, CBSA3aHHBIX C
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTOpaMu. lIpsaMmoyrosnbHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocrelimme 3amauu B
KOOpAMHATax. YTosll Mexay Bekropamu. CKalsspHOE NIPOU3BEIEHUE BEKTOPOB.
Boeluucienne yriioB Mex1y HNpSIMbIMH M IUIOCKOCTAMH. KoopanHATHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM TMO3UITMH 00yJarOMIeToCs] Kak aKTUBHOTO
M OTBETCTBEHHOI'O WIEHAa POCCHUICKOro oOIIecTBa, MpPEACTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHUM,
Iporeayp TPaKIAHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHYKCHHUSIM POCCHIMCKIX MaTeMaTUKOB U POCCHICKONW MaTeMaTHYECKON IIKOJBI,
K HCIOJB30BAaHUIO ATHX JOCTIDKCHHMHA B APYrMX HayKax, TEXHOJOTHSX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoja;

c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOT'O C TTPAKTUYECKUM PUMEHEHUEM JTOCTIKCHUA HAYKH U JIEITEIILHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B TIOCTPOSHUE YCTOMIMBOTO OYAyIIETO.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYCCKUM OTHOIIICHUEM K MHUPY, BKIIOUas ICTETUKY MaTeMaTHYCCKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad, peleHnu, pacCcyXacHUN;
BOCIPUHUMUYMBOCTHIO K MATEMATUYECKUM aCIeKTaM pa3jM4HbIX BUAOB UCKYCCTBA.

DuznyecKoe BOCIHUTAHKE:

chOpPMUPOBAHHOCTHIO YMEHUS TPUMCHSAThH MAaTEMAaTHUYECKUE 3HAHHUS B
MHTEpecax 370pOBOro U 6€30MacCHOro oopas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHITHH H

OT/IbIXA, peryisipHas busnueckas aKTUBHOCTB); buznueckoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CHIOPTUBHO-03/I0POBUTEIHHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYNY, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; HHTEPECOM K
paznuuHbM  chepam  Tpo(EeCCHOHANBHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKCHHSIMH, YMCHHEM COBEPINATh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U pearu30BbIBATH COOCTBEHHBIC KW3HEHHBIC IIJIaHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEU KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIIPAaBIECHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OpMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLIMAIBHOU
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTALIMEN HA IMPUMEHEHUE MATEMATHUYECKUX 3HAHUM U1 PEIICHUs 3a1ad B
o0lacTu OKpy’Karollel cpeabl, IJIAaHUPOBAaHMUSI TMOCTYNKOB M OIEHKHM HX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAOIIEH CPENBbI.

IleHHOCTH HAYYHOI' O O3HAHMSA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTHYeCKOl Hayku Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUISl PAa3BUTHsA LHUBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTeMaTUKH W MAaTeMaTU4YECKOW KYJIbTYpOM KakK CpPEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VH/VMBUAYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHHUS IMPOrpamMMbl Yy4eOHOTO TpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  noznaeamenvuvlie  Oclicmsus, — 0becneyusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NpOYeccos odyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBblesiornueckueeiicTBus:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHUSIMHU, (OPMYIHPOBATH
ONpeseNieHus]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,

e BOCHpUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YacTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeunsi B (akTax, JaHHBIX, HAOIOMCHUSIX W YTBEPKIACHHUIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBblienccienoBare/ibCKueACHCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEOBATEIbCKUI MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OpMHUpOBaTH  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOATEITLHO CTUTAaHUPOBAHHBII HKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OIEHWBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

e TMPOTHO3WPOBATH BO3MOXKHOE Pa3BUTHE IIPOIIECCa, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIATH JAePUIIUTHI WHGOPMAIIUN, TaHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHbBIX (Popmax,
WJUTIOCTPUPOBATh TpauyuecKy;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vhueepcanvuvie KOMMYHUKAmMUGHble Oelicméus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oouenue:



BOCIpUHUMATh U (DOPMYIUpOBATH CYXICHUS B COOTBETCTBUU C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pELICHUS 33/1a4d, KOMMEHTHPOBATh MMOJYy4YECHHBIA pE3yJIbTar;

B X0J1e 00CYXJEHUS 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYXAAEMOIl TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIIEHUsI; COIMOCTaBJISITh CBOU CYXKICHUA C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JHMAJIOra, OOHAPYKUBATh PazIU4Me U CXOACTBO MO3MUIUH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
NpENCTaBIATh  pe3yJdbTaThl  pELIEHUs  3aJauyd,  DKCIEPUMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmat
BBICTYIICHHUS C YIETOM 3a]a4 NMPE3ECHTAIMU U OCOOCHHOCTEN ayIUTOPUH.

Corpyanun4ectBo:

3)

NOHMMATh U HWCIOJB30BaTh  MPEUMYILIECTBA  KOMAaHJAHOW  H
VHAUBUAYAJILHOW paOOThI IPU PELICHUH Y4€OHBIX 33]a4; IPUHUMATh 1IeJb
COBMECTHOM JESTENIbHOCTH, IUJIAHUPOBATh OPraHU3ALMI0 COBMECTHOMU
paboTHl, paclpeaesisiaTh BUAbI paboT, JOroBapuBaThes, 00CYKJIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPyNNOBBIX (hopMax padbOThI (00CYKIeHUs, 0OMEH MHEHUH,
«MO3TOBbI€ ILITYPMbD» W MHBIE); BBIIOJHATH CBOI YacTh pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmusi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HABBIKAMU I[IO3HABaTEJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMbBIX JICUCTBUM M MBICIMTEIBbHBIX IPOILIECCOB, UX PE3YJIHTATOB;
BIAJETh CIOCO0AMHM  CaMOIPOBEPKH, CAMOKOHTpPOJS —Tpoiecca U
pe3ysbTara peueHus MaTeEMaTUIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAaHHBIX, HAUICHHBIX OINOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPECOMETPUU W CIICACTBUS M3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHATUSAMH: ABYTPAHHBIA YTOJ, TpaHW ABYTPAHHOTO YIJa,
pedpo ABYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAaHHOrO yrja; TpajycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TOHSTHSMU: MHOTOIPAHHUK, BBIMYKJIBIM U  HEBBITYKJIBINA
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpAaHHUKA, TTPaBUJIbHBIA MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPAHHUKOB (TIUpaMuia; IpU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE ¥ HAKJIIOHHBIC MPU3MBbI, MTapajuIeIeITUIebI).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKME YEPTEeKHW W3 PUCYHKOB MPOCTHIX OOBEMHBIX (puUTyp: BUA
CBEpXYy, COOKY, CHU3Y.

PemmaTe 3a1aun Ha HAXOXKICHHE T€OMETPUUECKUX BETUYMH 0 00pa3liaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJApTHBIX MAaTEeMAaTUYECKHUX 3a/1ad HAa BBIYMCICHUE PACCTOSSHUM MEXIY JABYMsI
TOYKaMH, OT TOYKA JO TPSAMOH, OT TOYKA JO TUIOCKOCTH, MEKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKICHHE T€OMETPUUYECKUX BETUYMH 0 00pasliaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTHYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX MAaTeMAaTHYEeCKUX 3a7a4d Ha BBIUKMCIECHUE YIJIOB  MEXKIY
CKPCIIMBAIONUMHUCS ~ TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IUIOIIAIM MOBEPXHOCTEW MHOTOIPaHHUKOB (IIpH3Ma,
nupaMyuja) € TpUMEHEHUEM (QOpMYN; BBIYMCISATh COOTHOIICHHUS MEXAY
IJIOIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, NMPEACTABICHHYIO Ha yepTexax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3a7aHbl B IBHOM opme.

[IpuMeHATs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONMY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HU3YYEHHBIC IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTuyeckKu CGOpPMYJIMPOBAHHOM MpOOJEMBbl, MOJIEIUPOBATH pEallbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX IOHITUI U TEOPEM, allllapara aireopsl; pemarb
IIPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKIECHUEM I'€OMETPUUYECKUX BETUYMH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
UWIAHAPUYECKOM  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCT,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepriecKasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (UIUHIP, KOHYC, cepa u map).

OOBSACHITH CITOCOOBI TTOJTYYCHUS TEJ BpaAIlEHHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHITUAMU: IAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BHICOTA
CErMEHTA; IIAPOBOW CJIOM, OCHOBAHUE IIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CJOS;
IapOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh TOHATHSMH: MHOTOIPAaHHUK, BIIMCAaHHBIM B chepy u
omucaHHbIM oOKoJI0 cdepbl; cdepa, BOUCAaHHAS B MHOTOIPAHHUK WU TEJO
BpAILICHUS.

BbIUUCIATh COOTHOIIEHUS MEXAY IUIOMIAASIMHU TOBEPXHOCTEH U 00BbEMaMu
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: Buz cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TeJl BPALECHUS.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE JOEHUCTBUSA CIIOXKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJl MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE NPOU3BEICHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (HakThl i PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANOJaraoX HECKOIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJIaHbI B SIBHOH (hopme.

Pewars mpocredmme reoMeTpu4ecKue 3aJadd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0XK/ICHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM Uiu ajJropuTMam, MIpUMEHsIs
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsaTs mpoCTEHIIME INPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh TMONYYEHHBIE 3HAHUS HA IPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATHS B NIPOLECCE ITOMCKA PEIICHUS
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallul Ha S3bIKE TEOMETPUHM, HWCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX OHIATHI U TeOpeM, arrapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoanuecTBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3aesoB U TeM (undposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n MporpamMmsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B cTepeoMeTpHio 5
) [IpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 15 1
[TapamenbHOCTBIIPAMBIX U INIOCKOCTEN
3 [leprnen AMKyISIPHOCTHIPSAMBIX U IIIOCKOCTEN 13
4 VYTibl MEXAY NPSIMBIMU U INIOCKOCTSMH 9 1
5 MHororpaHHHKH 12 1
6 O6bEMBI MHOTOT'PaHHUKOB 1
7 IToBTOpEHME: CeueHUsI, pACCTOSIHUS U YTJIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesoB u TemMm u@poBbIe
Ne n/m pasi Konrpoabnsie | Ilpakrnueckue (1upp )

NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC

padoThI padoThI
pecypcsl

TenaBpamenus

OO0BEMBITEN 1

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpenue, 0000IICHNE, 7 1

CHUCTEMaTU3ALUA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KonTposabHbie
padoThI

IMpakTHnuyeckue
padoThI

Jara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(POBbIE
oOpa3oBaTe/bHbIC Pecypchl

OCHOBHEIE TOHSTHS
CTEPEOMETPHH: TOUKA,
npsiMasi, TNIOCKOCTb,
npoctpancTBo. [1paBuna
M300paKeHHs HA
pPHUCYHKaX:
M300paKeHHS
IUIOCKOCTEH,
MapauIeIIbHBIX MPSIMBIX
(OTpe3KoB), cepenuHbI
oTpe3Ka

https://resh.edu.ru/subject/17/10/

Ilonsarue 00
AKCHOMAaTHYECKOM
MMOCTPOCHUU
CTepEOMETPHH:
AKCHOMBI CTEPEOMETPHH
U CJIENCTBUS U3 HUX

ITonsarue 00
aKCHOMAaTHYECKOM
MMOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH
U CJICACTBUSA U3 HUX



https://resh.edu.ru/subject/17/10/

ITonsarue 00
AKCHOMAaTHYECKOM
MMOCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH
M CJICACTBUS U3 HUX

ITousarue 00
AKCHOMAaTHYECKOM
OCTPOCHUH
CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHH
U CJIENCTBUS U3 HUX

[TapannensHOCTH
MPSIMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE:
napajuiebHblE IPSIMbIE
B IIPOCTPAHCTBE

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

[TapannensHOCTH
MPSMBIX U TITIOCKOCTEN B
MIPOCTPaHCTBE:
NapajuiebHOCTh TPEX
HPSIMBIX

[TapannensHOCTH
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
apajuIeIbHOCTb
MIPSIMOM U IIITIOCKOCTH

B3aumnoe
pacnonon(eHHe Hp}IMLIX



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

B [IPOCTPAHCTBE:
nepeceKaromect,
napajuleIbHbIE U
CKpEILMBAIOIIHECS
IpsIMbIE

10

CerHII/IBaIOH_II/ICCSI
IIpAMBIC

11

VYroac
COHaHpaBHGHHbIMI/I
CTOpOHAMU

https://resh.edu.ru/subject/17/10/

12

Yroa Mexay npsSMbIMH
B IIPOCTPAHCTBE

13

Kontponbshas pabora
1o TeMe "lIpsameble u
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTH
MPSIMBIX U TIJIOCKOCTEH"

14

[TapannensHOCTH
mIockocren. Ilpusnax
MapajieabHOCTH JBYX
IJIOCKOCTEN

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

15

CaoiicTBa
napaieIbHbIX
IJIOCKOCTEN

16

3HAKOMCTBO C
MHOTOI'paHHHKaMH,
n300pakeHne
MHOT'OI'PaHHHKOB Ha

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/6129/start/
https://resh.edu.ru/subject/17/10/

pHUCYHKax, Ha
MIPOEKIIMOHHBIX
yepTexax

17

[Ipocreiimme
MPOCTPaHCTBEHHBIE
(burypsl Ha MIOCKOCTH:
TETpadip, KyO,
napaJuiesenumes

18

[TocTtpoenue ceuenuit

https://resh.edu.ru/subject/17/10/

19

ITocTpoenue ceueHunit

20

Kontponbshas pabora
10 TeMe
"[TapaiebHOCTD
miockocren. Terpasip
U napajuenenunen. "

21

[IeprieHIUKYISAPHOCTD
MPSAMOU U IIIOCKOCTH:
MepHEeHIUKY IS PHBIE
NpsIMbI€ B
MIPOCTPAHCTBE

22

[Ipsimble mapasienbHbIe
U NIEPIIECHINUKYJIAPHBIE K
IJI0CKOCTH

23

[IpsiMble mapaienbHbIe
U [IEPIECHIUKYIISIPHBIE K
IJIOCKOCTH

24

[Ipu3Hax
MIEPIIEHANKYJIIPHOCTH

https://resh.edu.ru/subject/lesson/4757/start/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/lesson/4757/start/

MIPSIMOM U IITIOCKOCTH

25

ITpuznak
MIEPIIEHUKYJIIPHOCTH
MPSIMOM U IITIOCKOCTH

26

Teopema o npsimoi,
MIEPIICHIUKYJIIPHON
IIJIOCKOCTH

27

Teopema o nmpsiMoi,
NEepI1eHIUKYJIIPH O
IJIOCKOCTH

28

Teopema o npsmon,
MIEPIIEHIUKYJIIPHON
IJIOCKOCTH

29

Ilepnenauxkynsp u
HAaKJIOHHBIE:
paccTostHUE OT TOUKHU
J10 IIOCKOCTH,
paccTossHUE OT NPSIMOMN
110 TUNIOCKOCTH

30

[lepnennuxyisp u
HAaKJIOHHBIE:
paccTostHue OT TOUYKHU
10 TUIOCKOCTH,
paccTostHUE OT IPSAMOM
710 IUIOCKOCTH

31

Teopema o Tpéx
MEPIEHAUKYIIIpax

32

Teopema o Tpex




MIEPIIEHINKYJIIpax

33

Teopema o Tpéx
MEePHEHIUKYISIPax

34

VYroa Mexny npsamMou u
IJIOCKOCTBIO

35

JIByrpaHHbIi yrom,
JINHEWHBIA yTOJI

JBYTPaHHOTO YIJia

36

[lepnenAMKyJISIPHOCTD
IIJIOCKOCTEN: NMPU3HAK
MIEPIIEHAUKYJIIPHOCTH
JBYX IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/start/

37

IlepneH UK YyIIPHOCTh
IUIOCKOCTEMN: MPU3HAK
MEPIEHIUKYISIPHOCTH
JBYX IIIOCKOCTEMN

38

[lepneHAMKyISPHOCT
IJIOCKOCTEN: IIPU3HAK
MIEPIICHAUKYJIIPHOCTH
JBYX IJIOCKOCTEMN

39

[Tapannenenunen,
MPSIMOYT OJIbH bIN
napasuieJIenunes] U ero
CBOICTBA

40

[Tapamienenunen,
MIPSIMOYT OJIBHBIN
napajuleJenunesa v ero
CBOMCTBA



https://resh.edu.ru/subject/lesson/4748/start/

41

Pewenne 3amau no teme
"[leprieHANKYISAPHOCTD
MPSMBIX U TIJIOCKOCTEN"

42

KonTtponbshas padota
10 TeMam
"[lepneHqUKyISIPHOCTD
MPSIMBIX U TIJIOCKOCTEN"
u "YTIbl MEeXIY
IPSAMBIMH U
IUIOCKOCTSIMHU"

43

Ilonsarue
MHOTI'OTPaHHHKA,
OCHOBHBIC 3JIEMEHTBI
MHOT'OT'PaHHUKA,
BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOIPaHHUKHU;
pa3BépTKa
MHOT'OTpaHHHUKA

44

Brruncnenue

3JIEMEHTOB
MHOTOI'PAaHHHUKOB:
pEOpa, AuaroHasu, yribl

45

IIpusma: n-yronasHas
pu3Ma; rpaHy u
OCHOBAHUS MPU3MBI;
IpsiMasi 1 HaKJIOHHAs
MPU3MBI; OOKOBAs U
MIOJTHAs TOBEPXHOCTD

https://resh.edu.ru/subject/lesson/5443/start/



https://resh.edu.ru/subject/lesson/5443/start/

IIPU3MBI

46

ITnomans 6OKOBOM
MOBEPXHOCTHU U MOJTHOMN
MTOBEPXHOCTH MPSIMOU
MIPU3MBI, IJIOIIA/b
OCHOBAaHMI1, TEOpEMa O
OOKOBOI1 MOBEPXHOCTU
MPSAMOMN TTPU3MBI

47

[Inpamupna: N-yronpHas
nupamua, FpaHu u
OCHOBAHME MU PAMUJIBI;
OOKOBas U MOJHas
IIOBEPXHOCTh
MIApaMUJbL; IPaBUIIbHAS
U yced€HHas nupamuia

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

48

[Tnomans 60K0BOIA
MMOBEPXHOCTU U
MOBEPXHOCTH
MPaBUJIbHOW MU PAMU/IBI,
TeopemMa O TUIoIAI!
OOKOBOI1 MOBEPXHOCTU
yCEeUEHHOM MU PaMHUIbI

49

CummMmertpus B
IIPOCTPAHCTBE:!
CUMMeETpUs
OTHOCHUTEJIBHO TOUKH,
MIPSIMOM, IJIOCKOCTH.
DNeMEHTbl CHMMETPHUH
B MIUpaMUIax,




nmapajuiejIcnuicaax,
IIpaBUJIbHBIX
MHOT'OI'PaHHHKax

50

[IpaBunbHBEIE
MHOTOTPaHHUKU:
MOHATHE MPABUIBHOT O
MHOT'OTPaHHHKA;
npaBUJIbHAS MPU3Ma U
paBUJIbHAS MUPAMU/IA;
paBUJIbHAS
TpeyroJibHas MUpaMuia
Y MPaBUIIbHBIN
TETpadIp; KyO

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

o1

[IpencraBnenue o
IIpaBUJIbHBIX
MHOT'OI'PaHHHKAX:
OKTanap, NOAEKAdP U
HKOCadIp.

52

HauanbHble cBegeHUS O
KyOe ¥ mupaMuie, ux
pa3BEPTKHU ¥ MOJICTIH.
Ceuenus
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/lesson/4912/start/

53

Hauanbnsie cBenenus o
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ceuenus
MHOT'OTPaHHUKOB

o4

Kontponshas pabora



https://resh.edu.ru/subject/lesson/4023/start/
https://resh.edu.ru/subject/lesson/4912/start/

0 TeMe
"MHororpaHHUKH"

55

TToHsaTre 00 00BEME

https://resh.edu.ru/subject/lesson/4904/start/

56

O0beM
MPSIMOYT OJIEHOT'O
napasiesienumnesaa

57

O6BEM pU3MbI

https://resh.edu.ru/subject/lesson/5629/start/

58

O0BEM npu3MbI

59

O0BEM MUPaMHIBI

60

O6bEM nupaMusl

Rl P~

61

ITonoOHBIE TENa B
MIPOCTPAHCTRBE.
CooTHOIIEHUS MEXTY
IUIOIIAISIMU
IMOBEPXHOCTEH,
00BEMaMH MMOJO0HBIX
TEl

62

O06o006meHre MaTepuana
o teme "O0BeMBI
MHOTOTPaHHUKOB"

63

KonTtponbshas pabora
o Teme "O0BEMBI
MHOT'OTPaHHHUKOB"

64

[ToBTOpEHUE,
000011IEHNE,
CHCTEMaTH3aLUs
3HAHUM.
[TapannenbHOCTH



https://resh.edu.ru/subject/lesson/4904/start/
https://resh.edu.ru/subject/lesson/5629/start/

MPSIMBIX U MIJIOCKOCTEH.

65

IToBTOpEHUE,
00001IcHNE
CHCTEMaTH3AIH
3HaHUH. Berancienme
PacCTOSIHUMN: MEXTY
JIBYMsI TOYKaMH, OT
TOYKH 10 IPSAMOM, OT
TOUYKH J0 MJIOCKOCTH,
MEXIY
CKPEIIUBAIOIIUMHUCS
MPSAMBIMU

66

[ToBTOpEHUE,
000011IEHNE,
CUCTEMAaTHU3aLMs
3HAHUM.
[IeprieHIUKYISAPHOCTD
MPSMBIX U MIIIOCKOCTEN

67

IToBTOpEHUE,
00001IeHNE
CUCTEMATU3aLUsA
3Ha"ui. [loctpoenue
CEUEHUH B
MHOI'OTPaHHUKE

68

HrtoroBast KOHTpOJIbHAS
pabora

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

Koaun4yecTBo 4yacoB

KourpoJuabunie
Bcero P
padoThbI

IIpakTnueckne
padoThbI

Jara
H3Y4YeHUH

DJIeKTPOHHBIEe HU(POBbIE
o0pa3oBaTe/bHbIC Pecypchl

[umuaapuyeckas
IIOBEPXHOCTD,
oOpasyromue
LUJIMHAPUYECKON
IIOBEPXHOCTH, OChb
LHUJIMHAPUYECKON
IIOBEPXHOCTH

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

N3o06pakeHne
UWIMHIpA HA
mockoctu. Pa3BépTka
numHapa. Cedyenus
UIAHPA
(TUTOCKOCTBIO,
MapajuIeIbHON WA
TepI eHANKY JIIPHON
OCH IWJIMHJIPA)

HuimHap: ocHOBaHUSA
u 60KoBast
MOBEPXHOCTb,
oOpa3yromas u och;
1011131 OOKOBOM U
IIOJIHOM TIOBEPXHOCTH

Konunueckas
MTOBEPXHOCTD,

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



https://resh.edu.ru/subject/lesson/6300/start/
https://resh.edu.ru/subject/lesson/4903/start/

oOpasyromue
KOHUYECKOH
MTOBEPXHOCTH, OCb U
BEPILIMHA KOHUYECKON
MTOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromias
U OCB; IJIOIIAb
OOKOBOW W TIOJIHON
MOBEPXHOCTH

N300paxeHne KoHyca
Ha IJIOCKOCTH.
Pa3Béprka koHyca.
CeudeHust KOHyca
(MII0CKOCTBIO,
napajuleIbHOU
OCHOBAHHUIO, U
IJIOCKOCTHIO,
IIPOXOJALIEH Yepes
BEPILUHY)

YCceu€HHBIN KOHYC:
oOpasyromue u
BBICOTA; OCHOBAHUS U
OOKOBasi TOBEPXHOCTh

Cdepa u map: uentp,
pamuyc, Tuamerp;
TUTOIIA/Ib TTIOBEPXHOCTH
cdepbl

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

B3aumuoe



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

pacronoxenue chepsl
H IJIOCKOCTH;
KacaTesbHast
IJIOCKOCTB K cdepe;
TUIOMIA b Chephl

10

N3obpaxenue chepsl,
1r1apa Ha IJI0CKOCTH.
Ceuenus mapa

11

KomOunams ten
BpAIICHUS U
MHOTOT'PaHHUKOB

https://resh.edu.ru/subject/lesson/4911/start/

12

MHororpaHHuK,
OMNMUCAHHBINA OKOJIO
chepsr; chepa,
BIIMCAHHAS B
MHOTOI'paHHUK HJIH B
TEJI0 BpalllCHUs

13

ITousitue 06 00BEME.
OCHOBHBIE CBOICTBA
00BEMOB TENI

14

O0BEM HIMHIIPA,
KOHyca

15

O6béM mapa u
IUI0IIAIb Chepbl

16

ITonoOHEIE Tena B
MIPOCTPAHCTRBE.
COOTHOIICHUS MEXIY
IO ASIMU
ITOBEPXHOCTEN,



https://resh.edu.ru/subject/lesson/4911/start/

00BEéMaMU ITOTOOHBIX
Ten

17

KonrtponeHas pabora
o TeMam "Tema
Bpamieaus" u "O0beMbl

n

TCJI

18

BekTop Ha MI0CKOCTH
U B IIPOCTPAHCTBE.
PaBeHcTBO BEKTOPOB

19

Cnoxenue u
BBIYMTAHHE BEKTOPOB

20

YMHO)KEHNE BEKTOPA
Ha 4HUCII0

21

Paznoxenue BekTopa
10 TpEM
HEKOMILJIaHAPHBIM
BekTopam. [Ipasuiio
napajuiesnenunena

https://resh.edu.ru/subject/lesson/6404/start/

22

Pemienue 3agay,
CBSA3aHHBIX C
IIPUMEHEHUEM TPaBUI
JIEMCTBUN C BEKTOpaMuU

23

[IpsamoyronbHas
cucTemMa KOOpJuHaT B
MIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3am1aun B
KOOpAMHATax



https://resh.edu.ru/subject/lesson/6404/start/

24

VYron mexay
BekTopamu. CkaJisipHoe
MIPOU3BEICHUE
BEKTOPOB

25

Brruucnenue yrios
MEXIy IPSMBIMU U
MIJIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBIM METOJ IIPH
peLICHUH
F€OMETPUYECKUX 3a]1a4

27

Kontponwsnas pabora
1o Teme "BeKkTopsl u
KOOP/IMHATEHI B
npocTpaHcTBe"

28

IToBTOpEHME,
0000111eHue U
CHUCTEMAaTU3alUs
3HaHUH. OCHOBHBIE
burypsl, GpaxThl,
TEOpeEMBI Kypca
IUTAaHUMETPUU

29

[ToBTOpenue,
000011eHNE U
CHCTeMaTu3alus
3HaHU. OCHOBHBIE
burypsl, GaxTsl,
TEOpeMBI Kypca
TUTAHUMETPUN




30

IToBTOpEHME,
000011eHUE U
CHCTEMaTH3aIUs
3HaHWM. 3ama4un
TJIAHUMETPUH U
METOJIbI UX peLICHUs

31

IToBTOpEHue,
000011eHNE U
cHCTeMaTH3aIns
3HAHWUH. 3aga4u
IJIAHUMETPUH U
METOJIbI MX pelICHUS

32

IToBTOpEHME,
o0o011eHne u
CHUCTEMaTH3aIIH
3HaHui. OCHOBHBIE
burypsl, GpaxThl,
TEOpeMBI Kypca
CTEpPEOMETPUH

33

Hrorosas
KOHTpOJIbHas pabora

34

IToBTOpEHUE,
00o011eHne u
CHUCTEMaTU3alLus
3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

34







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOr0 aHalIu3a, TEOMETPHSI.
['eometpus, 10-11 xnaccwl/ Atanacsan JI.C., byry3os B.®., Kagomies C.b. u

ApYyrue, AKHI/IOHepHOG O6HI€CTBO ((H?))I&TG.TH:CTBO ((HpOCBGHICHI/IG»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
3uB b.I'. Jlunaktuueckuii MmaTepuai mo reomerpuu, Juaus Y MK, cepus

['eometpusi. Atanacsa JI.C. U ap. (10-11) (bazoBsiit/ Y rinyonénnsriit), 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/




