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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEAHEro O0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONH 3HAYMMOCTBIO METAlpEeIMETHBIX |
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHbIX NUCHUIUIMH. Pa3zBuTue y oOydarommxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHMs, TaK Kak OOECleYyMBaeT BO3MOXKHOCTh W3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs T€OMETPUYECKUX 3a7aydy, YMEHHE BBIJBUTaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEIUHSET pa3Hble BHUIbl YYEOHOH M TPYJOBOW JEATEIbHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEILHOCTU 10 MHOTUM HAIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcs  4depe3  oOecriedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOYYarOIIMXCS CPEIHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenupuKod TEOMETPUHM ¥ HEOOXOAUMBIC I JKH3HA B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBHIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

 popMUpOBaHUE TIPEACTABICHHS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e popMUpOBaHUE TIPEACTABICHUS] O MHOTOTPAaHHUKAX U TelaX BpaIIECHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

« popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCIISIX U B peaIbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIICHMUSI,;

e OBJIQJICHUE METOJIAaMU DEIICHUS 3a1ad Ha IMOCTPOCHUS Ha H300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIOB 3a/1a4; (OopMUpOBaHUE
YMEHUS TIPOBOJIUTH HECJOXKHBIC JIOKA3aTCIbHBIC PACCYKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e Pa3BUTHE WHTEJUIEKTYyaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHUE paCIO3HABAaTh MPOSBICHUS I'€OMETPHUUECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYIHPOBATh WX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAaKTUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpOBaHME O0Opa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOGHMsSI paboyell mporpammbl, pachpeleiaEHHbIM MO0 TojaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYydYaroLIUXCs, PACIIupss U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; Yrojl MEXAY MPSAMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPICHANKYIISPHBIC MPSIMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JMHEUHBIA yroJl  JBYTPAHHOTO  yIJia.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIoCKOCTeN. TeopeMa o TpEX MepIeH INKYJIIsSIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh MTPU3MBL. [Tapamnenenunen, PSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanuu Tenm BpalleHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u miomasb chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JACUCTBUM C BekTopamu. IIpsMoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HAa COCTOSIHHE MPUPOTHOW M COIUATBHOMN
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS PA3BUTHS [IMBHWIM3AIWN; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPAMMBI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

* BBISBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC MPHU3HAKA MaTEMAaTHYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh,  (OPMYJIHPOBATH W  NPEOOPa30OBLIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MaT€MaTU4YeCKWE€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e ICTIONB30BAaTh BOMPOCHI KaK MCCIIECIOBATEIbCKAN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

o IPOBOINTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
MPOIIECCaMH;

e CAMOCTOSITEIBHO (HOPMYJIHPOBATHL OOOOIIEHUSI U BBIBOJIBI O pe3yJbTaTam
MPOBENEHHOTO HAOIONEHUS, WCCIEAOBaHUs, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

o BBISIBJIATH JAeUIIUTH MHGOPMAIINH, TaHHBIX, HEOOXOUMBIX JJIsi OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOHpaTh WH()OPMAITUIO U3 UCTOYHHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBATh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



e BOCTIPUHUMATh U (POPMYIUPOBATH CYKJECHUS B COOTBETCTBUH C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

eB X0/I¢ OOCYXJICHHUS 33/1aBaTh BOIIPOCHI TI0 CYIIECTBY O0OCYKIaeMOW TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOPPEKTHOH Popme PopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHS,;

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOCKTA; CaMOCTOSATEIBLHO BBIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM
3aJ1a4 MPe3eHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U HUCIIOJH30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ MHAUBUAYaTbHON
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYXKIATh IPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B TPYNMOBBIX (popmax paboThl (0OCYKIaeHuUsI, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
y4E€TOM UMEIOIIMUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMU  TIO3HABATEIBHOM  peQueKCMH KakK  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUETH TPYIAHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IIPU PELLICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEM;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB JECATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBatTh MOHATUSAMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IIPU PEIICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUAMU: MAPAIIETLHOCTh U IEPIEHIUKYISIPHOCTD MPSIMBIX
U TIJIOCKOCTEH.

KnaccupunmpoBath B3aMMHOE PACHOJIOKEHHUE TPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTRE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM Yroj, TpaHU JABYIPAHHOIO Yria,
pedpo NIBYTpaHHOIO YIJIa; JUHEWHBIA YTroJl IByTPAHHOIO YIJja; rpajycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATUSIMUA: MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKJIbIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUILHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOIPAHHUKOB (MHpaMuaa; MpU3Ma,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

Knaccudunmponatsb MHOTOTPaHHUKH, BBIOWpas OCHOBaHHS TS
KJaccupuKanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOTPAHHHKH, IPaBUJIbHBIC
MHOTOIPaHHUKHU; IPSMbI€ U HAKJIOHHBIE PU3MBI, HapajlIeICTUIIC/IbI).

OrnepupoBatTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YsI METOJ CJIC/IOB.

CTtpouTh CEUEHHSI MHOTOTPAHHUKOB METOJIOM  CJIEAOB, BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemiats 3a1aun Ha HaAXOXKIACHUE T€OMETPUUYECKUX BEJIMUMH MO 00pa3iaM Win
aIrOpuTMaM, TPUMEHSS] HU3BECTHBIC AHAIMTHUYECKUE METOAbl TMPHU PEIICHUU
CTAHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUNA MEXAY JIBYMs
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEIIHUBAIOIIUMHUCS TIPSIMBIMH.

Pemrath 3a1aun Ha HaXOXACHUE T€OMETPUUYECKUX BEJIMUMH MO0 00pa3iaM Win
aIropuTMaM, TPUMEHSSI HW3BECTHBIE AHAJIUTUYECKUE METOJAbl NPU PEIICHUU
CTAHJAPTHBIX ~MAaTEMAaTHUYECKHUX 337a4 Ha BBIYUCJICHUE YIVIOB  MEXKIY
CKpPCIMBAIOIIUMHUCS TMPAMBIMH, MEXKIY TMPSMOA M IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTIJIOB.



Bbruncnsate 00bEMBI M TIIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOJIbKO [Iar0B PEIICHMS, €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIpPHUYECKas IOBEPXHOCTb, O0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudumnmpoBats B3auMHOE pacrosokeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath m3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTYpax, MPEACTABICHHYIO HA YepTek,ax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHsTh MpaBuiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajifOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecK CcHOPMYIUPOBAaHHON TMPOOJIEMBbI, MOJIEIUPOBATh PpPEAIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
HaumMeHoBaHMe KosmuecTBo yacos
Ne dyeKkTpoHHBbIE (LM POBbLIE)
pas3e10B U TeEM KonrTpoabsubie IIpakTuueckue JdonmostHUTEIBbHAS
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpamMmsbl padoThI padoTshI uHpopmanus
becena
HallpaBJICHHAas Ha
IIPOSIBIICHUE
MHTEpeca K
MPOLLJIOMY U
HacCTOsIIEMY
Bsenenue B . . . o
10 https://education.yandex.ru/main/ = poccuiickoi
CTEPEOMETPHIO
MaTeMaTUKU
,JICHHOCTHBIM
OTHOIIEHUSM K
JIOCTHKEHUSM
POCCUHCKUX
MaTEMaTHKOB
becena
HallpaBJICHHAs Ha
[IpsiMBbIE M TUIOCKOCTH B
OCO3HaHUE
IIPOCTPAHCTBE.
Poctp 12 1 YCTaHOBKHM Ha
[TapanienbHOCTH TPSMBIX
_ aKTUBHOE y4acThe
U IIJIOCKOCTEN
B PELLIEHUU
MPaKTUYECKUX
3a1a4
[lepneH IUKYISIPHOCTD 12 Muckyccuns



https://education.yandex.ru/main/

MPSIMBIX U IJIOCKOCTEN

VYrubl MeXAy NPSAMBIMU U
IIJIOCKOCTSIMU

MHororpanHuku

10

11

https://education.yandex.ru/main/

pacKphIBaroNIas
OPHCHTALIUIO B
JeATEIBHOCTH Ha
COBPEMEHHYO
CHCTEMY Hay4YHbBIX
IpeJCTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BHUTHUS YECIIOBEKA

Bukropuna
HaIpaBJICHHas Ha
OpHUEHTAINIO
MIPUMEHEHUS
MaTeMaTUYeCKUX
3HAHUN 1
pelieHus 3aaad B
obsacTu
COXPaHHOCTH
OKpYy>Karolen
Cpebl.
Huckyccus
bopmupyromas
CIIOCOOHOCTh
0CO3HaBaTh
CTPECCOBYIO
CUTYaIUIO0, KaK
BBI30B, TPEOYIOLINIT
KOHTPIPUMED

O0BEMBL

Bukropuna



https://education.yandex.ru/main/

MHOTOTPaHHUKOB HalpaBJICHHAs Ha
OpPHEHTAIINIO
MIPUMEHEHUS
MaTeMaTHYECKHUX
3HAHUN I
perieHus 3aaad B
obactu
COXPaHHOCTH
OKpYy>Karolen
CpeIibl.

becena
HanpaBneHHaa Ha

a3BUTHE
[ToBTOpEHME: ceueHus, p
4 1 TOTOBHOCTH K

PACCTOSTHUS U YTJIBI .
JNEHCTBUSM B

YCIOBHSIX

HCOIIPCACIICHHOCTH.

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 68 > 0




11 KJIACC

Ne
n/n

HaumenoBauue KoaundecTBo 4acos

pa3aesoB U TeM KoHnTpoJbHbie

Bcero
padoThI

NPOrpaMmbl

IIpakTHYeckue
padoTshI

dyeKkTpoHHbIe (LM pPOBbLIE)

JlomostHuTEIBHAS
o0pa3oBaTejibHbIE PeCypChl

uHpopmanus

Tena BpameHus 12

becena
HaIlrpaBJICHHAA HA
MIPOSIBJICHUE
WHTEpeca K
MPOLLJIOMY U
HAacCTOsIIEMY
https://education.yandex.ru/main/

pOoccuiicKOn
MaTeMaTUKU
,JICHHOCTHBIM
OTHOIIEHUSM K
JIOCTHKCHUSIM
POCCUICKHX
MaTeMaTUKOB

O0BEMBI TEN 5 1

BCKTOpBI 1 KOOPAWHATLL 10 1
B IPOCTPAaHCTBC

becena
HallpaBJICHHAs Ha
OCO3HaHUE
YCTaHOBKH Ha
AKTUBHOE Y4aCTHE
B PELICHUU
MIPAKTHUYECKUX
3a1a4

Huckyccus
pacKphIBaroILast

https://education.yandex.ru/main/



https://education.yandex.ru/main/
https://education.yandex.ru/main/

OpHUEHTAIIHIO B
JEITENHHOCTH Ha
COBPEMEHHYIO
CUCTEMY Hay4HBIX
npeACTaBICHUN 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pa3BHUTHUS YEIIOBEKA

becena
HarnpaBJICHHAas Ha
IToBTOpEHME,
pa3BUTHE
000011IEHNE,
7 1 TOTOBHOCTH K
CHCTEeMaTH3aIHs .
o NEHCTBUSAM B
3HaHUI
YCIIOBHUSIX
HEOIpPEICICHHOCTH.
OBIIEE KOJIMYECTBO

34 3 0

YACOB 110 [TPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OCHOBHbIE TTOHSTHS
CTEPEOMETPHUU: TOUKA, TIPSIMAs,
IUIOCKOCTh, MPOCTPAHCTRBO.
[TpaBuia nzo0pakeHus Ha
PHUCYHKaX: U300paKeHHUsI
TUIOCKOCTEH, apajuIeIbHbIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MepeceKaronmecsa
IJIOCKOCTH, IICPECCKAOMIUCCA
npsiMad U MmiIoCKOCTb

https://education.yandex.ru/main/

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArOIINECs
npsiMasi ¥ IIOCKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MMPOEKITMOHHBIX
yepTexax

HauanpHabie cBeneHus o kyoe u
MAPaMUJE, UX PA3BEPTKU U
moenu. CeueHust
MHOTOTPaHHHKOB



https://education.yandex.ru/main/

HagansHbie cBeieHus 0 Kyoe u
nupamMujie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOT'PaHHHKOB

ITouarue 06 akCHOMaTUIECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://education.yandex.ru/main/

10

11

12

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

B3aumHoe pacnionoxenue NpsmeIx
B IIPOCTPAHCTBE:
HepeceKaroIuecs, napauiebHble
U CKpEeIMBAaIOIINECs MPSIMbIE

[TapamienbHOCT IPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:!
NapasuiesIbHbIE IIPSMBIC B
IIPOCTPAHCTBE; M1apalIeIbHOCTh
TPEX MPAMBIX



https://education.yandex.ru/main/

[TapamienbHOCTE IPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 .
[TapamienpHOCTD NPSAMON U
IJIOCKOCTH

14 VYIu1bl ¢ COHANPABICHHBIMU
CTOPOHAMHU

15 VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

17 [TapannenbHOCTh MIOCKOCTEN:
napajuleabHbIE IIOCKOCTH

18 CBoiicTBa napayyIeabHbIX
IUIOCKOCTER
IIpocreiilne NpOCTPaHCTBEHHBIE

19 (GUrypsl Ha MJIOCKOCTU: TETPAdIP,
KyO, mapasuiesnenumes

20 [TocTpoenwne ceueHwmit

21 IToctpoeHune ceueHnit
KontponbHas padoTa o Teme

22 HIpAMBIe H IIOCKOCTIH B https://education.yandex.ru/main/
npoctpascTse. [lapannensHocTh
IPSIMBIX U IJIOCKOCTEMN"
[lepneHaUKyYISIPHOCTD MIPAMOM U

23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC
IpsSIMBIE B IPOCTPAHCTBE

24 IIpsimMble mapasienbHbIe U

NEPNCHANUKYIIAPHBIC K IIITOCKOCTH



https://education.yandex.ru/main/

25

[IpsimMble napaienbHble U
NEPIECHIUKYIIIPHBIE K IITIOCKOCTH

26

27

[Ipu3Hak nepnesauKyJIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

[Tpu3Hak neprneHIuKyIspHOCTH
PSIMOM U TIIOCKOCTHU

28

Teopema o npsimoit
HEepHEHIUKYIPHOH MJI0CKOCTH

29

30

Teopema o npsimoit
NEePIEeHIUKYJIIPHON MIII0OCKOCTH
Teopema o npsmMoit
NEPIEeHIUKYISIPHON MII0CKOCTH

31

[IepnieHauKyIsp U HAKIIOHHBIE:!
paccrosiHue OT TOYKHU 110
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

32

[IepnieHauKyIsp U HAKIIOHHBIE!
paccrositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

33

[IepnieHauKyIsp U HAKIIOHHBIE!
paccTosiHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM J10 IIJIOCKOCTH

34

[lepnenauKynsp U HaKJIOHHBIE:
paccTosiHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH




35

VYrsl B IPOCTPAHCTBE: Yol
MEXY NPSIMOH U MJIOCKOCTBIO

36

37

JIByrpaHHBIN yroJ1, TMHEHHbIN
yroJ IBYTPaHHOIO YIJia
JByrpaHHbIi yroJ, JMHEHHBINI
YTOJ IBYTPaHHOTO YyIJia

38

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIIEHUKYJIPHOCTHU ABYX
IJIOCKOCTEMN

39

[IepnieHAUKyYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIIEHUKYJIPHOCTHU ABYX
IJIOCKOCTEMN

40

[IepnieHAUKyYIAPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

41

42

Teopema o Tpéx
HNEPIEHINKYIIAPax
Teopema o Tpéx
NEPIIEHIUKYIIIpax

43

Teopema o Tpéx
NepHeHANKYIISpax

44

KonTponbhas paboTa no remam

"IlepneHIUKYIAPHOCTD NMPSAMBIX U

rwiockocTe" u "Yriel Mexay
IPSIMBIMU U TUIOCKOCTSIMH"




45

46

47

IToHsiTME MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOT'OIPAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH;
pa3BEpTKa MHOTOI'paHHHKA

[Ipu3ma: n-yronpHas npusma;
T'PaHU U OCHOBAHUS NPU3MBI;
npsiMasi U HaKJIOHHAsI IPU3MBI;
O0KOBast U NOJIHAs IOBEPXHOCTh
IIPU3MBI

[Tapamenenunen,

MPSIMOYTOJIBHBIN MapaieNenumne]]
U €r0 CBOICTBA

48

[Inpamuia: N-yrompHas
IpaMuJa, FPaHud U OCHOBAHHE
NUpaMuJIbl; OOKOBAs U MOJIHAS
MIOBEPXHOCTh MTUPAMUIBL,
[IpaBUJIbHAS U yCEUEHHAs
MpaMua

49

50

[IpaBuTbHBIE MHOTOTPAHHUKH:
MOHSITHE TTPABWIIEHOTO
MHOTOTPaHHHKA; MPaBUIbHAS
npu3Ma ¥ paBUIbHAS MUPAMHJIA;
MpaBUIIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBHIbHBIN
TeTpa’ap; Kyo

[IpencraBnenue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOJICKadIp U UKOCAIP.




CumMeTpHs B IPOCTPAHCTBE:!
CUMMETPHS OTHOCUTEIIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI

>1 CUMMETpUHU B TUPAMHJIAX, L
napasuiesienumne1ax, npaBUiIbHbIX
MHOTOT'paHHHKaX
Brruncnenue 31eMeHTOB

52 MHOTOT'PaHHHUKOB: p&Opa, 1
JUarOHaNH, yTJIbl
[Tnomans GOKOBOI MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM

53 MIPU3MBI, TUIONIA b OCHOBAHHH, 1
TeopeMa 0 GOKOBOI MOBEPXHOCTHU
MPSMOM MPU3MBI
[Tnomans GOKOBOI MOBEPXHOCTH
U TIOBEPXHOCTH MPABUIHLHOM

54 NMpaMUbl, TEOPEMA O TUIOLIATN 1
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MUPAMU/IBI

55 KonTposnbHas pabora no teme 1
"MHororpaHHuku"

56 [onsarue 06 0O6BEME 1

57 O0BEM TUpaMHUTBI 1

58 O0BEM mupamMu B! 1

59 O0BEM TUpaMHUTBI 1

60 O0BEM mupamMu B! 1

61 O06BEM npu3MBbI 1

62 O0BEM pU3MBI 1




63

O0BbEM IpU3MBI

64

65

66

67

KontponbsHas paboTa no reme
"O0BbEMBI MHOIOTPAHHUKOB"

[ToBTOpeHmE, 0600IIEHNE
CcHCTeMaTH3alys 3HAHHH.
[TocTpoenue ceueHuii B
MHOTOI'PAaHHHKE

[ToBTOpEeHME, 0000IIIEHNE
cHUCTEMaTH3aIMs 3HAHWA.
Berunciienue paccTOsIHUNA: MEXITY
JBYMsI TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKH JIO IIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
PSIMBIMH

Hrorosas KOHTPOJIbHAaA pa60Ta

https://education.yandex.ru/main/

68

[ToBTOpEeHnue, 06001mEeHNE
CHCTEMAaTH3aIus 3HAHUM.
Brruucnenue yrios: Mexay
CKPELIMBAIOIINMHUCS IPSIMBbIMH,
MEXAY MPSMOM U TJIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://education.yandex.ru/main/

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

Cdepa u map: ueHTp, paauyc,
JAMaMeTp; TUIOIA/b TTOBEPXHOCTH
cepsl

B3aumMHoe pacrionioxxeHue cepsl
Y TUIOCKOCTH;, KacaTellbHas
TUIOCKOCTB K cepe; TIomaib
cepsl

N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJ'[I/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh

WINHAPUIECKON MOBEPXHOCTH

Hununapap: ocHoBaHUs U OOKOBast
MMOBEPXHOCTh, 00pa3yromast u
0Cb; II0II1a]b OOKOBOH U
MIOJIHOM MMOBEPXHOCTH

N3o0paxenune muanHapa HaA
mockocTH. Pa3zéprka
mrHapa. CeueHus MMHIpa
(TITOCKOCTHI0, TTapalIeIbHOM
WJIH TIePIEHAUKYISIPHON OCH
UIAH]IPA)

https://education.yandex.ru/main/



https://education.yandex.ru/main/

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn
IIOBEPXHOCTHU, OCh U BEpIIUHA
KOHUYECKON ITOBEPXHOCTU

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOIA/Ib
OOKOBOW M IMOJTHON MTOBEPXHOCTH

10

VY ceuéHHbIN KOHYC: 00pa3yrolue
U BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTh

N3o06paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXO/ISIIIEH Yepe3
BEPILUHY)

11

12

13

KOM6I/IH8.I_II/ISI TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB

MHororpasHHuk, ONUCaHHbIN
okono chepsr; chepa, BiricaHHas
B MHOTOTPaHHUK WJIH B TEJIO
BpAaIICHUS

[Tousitue 06 00BéMe. OCHOBHBIE
CBOIicTBa 00BEMOB TEI

14
15

O06bEM IUIHHIpa, KOHYyCa

O06BEM mapa u rwiomaas cheps

16

[TonoOHEbIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUS MEXTY




IJIOIIASIMU [TIOBEPXHOCTEH,
00BEMaMU TOTOOHBIX TENT

17

18

19

Konrponsnas pabora mo remMmam
"Tena Bpamenus" u "OO0beMbI

Ten"

BekTop Ha MJI0CKOCTH U B
MIPOCTPAHCTBE

Crno’keHne 1 BEIYUTaHHUE
BCKTOpPOB

20

21

22

YMHOKEHUE BEKTOPa Ha YUCIIO

Paznoxenune BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuno napannenenumnena

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCHCTBUN
C BEKTOpaMu

https://education.yandex.ru/main/

23

[IpssMoyronpHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpAMHATax

24

Yron Mexay BEKTOpaMH.
CkanspHoe mpou3BeIeHNe
BEKTOpPOB

25

26

Beruucnenue yrios Mexy
MPSMBIMU U TUIOCKOCTSIMHU
KoopanHaTHO-BEKTOPHBII METOA
IIPU PELICHUH FEOMETPUYECKUX



https://education.yandex.ru/main/

3aaa4

27

28

29

30

KontponbHas pabora no reme
"BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca INIaHUMETPUHN

[ToBTOpEeHME, 0000IIEHNE U
cCHCTEMaTH3alus 3HAHUM.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOPEMBI Kypca IIaHUMETPUHU

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMAaTH3anus 3HAaHUN. 3a1auun
TUTAHUMETPUHN U METOJIbI X
peuieHus

31

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
TUTAHUMETPUHN U METOJIbI X
pelieHus

32

[ToBTOpenue, 06o0IIEeHNE U
CHCTEMaTH3aINsI 3HAaHWH.
OcHoBHBIE QUTYpPHI, PaAKTHI,
TEOpPEMBI Kypca CTepEOMETPUN

33

34

Wrorosas koHTposibHAs paboTa

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10

34




[NPOT'PAMME







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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
NHTEPHET
https://education.yandex.ru/main/

https://uchi.ru/






