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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWW, TMPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEIOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W TO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHHH PEAJTbHOIO0 M HIACAIBHOT0, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHHUsS, HEOOXOAMMBIX [UJIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUM 33Ja4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJAO0HKEHUST 00pa3oBaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTO 001Iero oopa3zoBanus. Takum oOpa3zoM, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIOB  3ajad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcs, IMO3HABATEILHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MMPOSBICHHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME 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
HarJIIHOCTh, a OIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBICYEHUS 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 JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpenes€éHHbIM [0 ToJaM oO0y4eHwus,
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€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis 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 o0ydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTD MPAMON U INIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, Ky0, mapaieNenune]; TOCTPOSHUE CEUCHUI.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON TIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXIY MNPSIMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHad MnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
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.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

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.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa 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 IPOCTPAHCTBE

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 ITIpaBUJI JACUCTBHM € BekTopamu. IIpsMoyroneHas 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€OMETPUYECKUX 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 POCCHHWCKOTO OOIIECTBa, MPEACTABICHUEM 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 JOCTIKCHUM B JPYrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO 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€ IMUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA 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
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEHW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMHUYICCKUX MPOIIECCOB HA COCTOSIHHE IMPUPOTHONW M COITUATBHOMN
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 CPE/IbI.

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 [MBHIW3ALWHW; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMbI Y4EOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciienoBaTeIbCKHe 1eiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHEI MHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX IIJISI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MHGOPMAIIHNIO, TIPEACTABIATh €€ B Pa3NIUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKJE€HHS 3a7]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIbKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«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,
chOpMYITUPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUSMHU: TOUKA, IPsIMAsi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE MPU3MBbI, TApAJJICIICTIUIIEIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TJIOCKHE YEPTE)KH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIEHUE PACCTOSHHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEeOpeM, anmnapara ajareopbl; pemarh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHNYECKON OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

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,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

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

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax 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,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
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 FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, UCCIEA0BATh TOCTPOEHHBIE MOJEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuyecTBo 4acoB

Bcero
padoTshI

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

BBenenue B crepeoMeTpurio

10

bubnuoreka [{OK
https://edsoo.ru/
Caiir https://math.ru
Caiit:
https://resh.edu.ru/
GeoGebra

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE.
[TapamrenpHOCTh NPSIMBIX U IIIOCKOCTEN

12 1

bubmmoreka IIOK
https://edsoo.ru/
Caiir https://math.ru
Caiit:
https://resh.edu.ru/
GeoGebra

[lepneHUKyISIPHOCTB MPSAMBIX U
IJIOCKOCTEN

12

bu6mmoteka IIOK
https://edsoo.ru/
Caiir https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

Vrabl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

10 1

but6mmoreka [IOK
https://edsoo.ru/

Caiit https://math.ru

Caiir:



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

MHororpanHuku

11

bubnunoreka LIOK
https://edsoo.ru/
Caitr https://math.ru
Caiit:
https://resh.edu.ru/
GeoGebra

OOBEMBI MHOTOTPAaHHUKOB

bubnuorexa [IOK
https://edsoo.ru/
Caiir https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

HOBTOpCHI/ICZ CCUCHUS, paCCTOAHUS U YIJIbL

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bu6mmorexa IIOK
https://edsoo.ru/
Caiit https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tena BpameHus

KoanuecTBo 4acoB

Bcero
padoTshI

12

KonTpoJbHbIE

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://edsoo.ru/
Caitr https:/math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

OO0BEMBI TEN

bubmuorexa [JOK
https://edsoo.ru/
Caitr https:/math.ru
Caiir:
https://resh.edu.ru/
GeoGebra

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

10 1

bu6mmorexa [IOK
https://edsoo.ru/
Caidr https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3alus 3HaHu|

bu6mmorexa [IOK
https://edsoo.ru/
Caiir https://math.ru
Caiir:
https://resh.edu.ru/



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

GeoGebra

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OCHOBHBIE TIOHATHUS CTEPEOMETPHU: TOUKA,
mpsiMasi, III0CKOCTh, IpOoCcTpaHcTBO. [IpaBmita
M300pakeHNs Ha PUCYHKAX: H300paKeHUs
TJIOCKOCTEH, MapaijIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra

IlonsTus: MEPECCKArOIMMrECs IIOCKOCTH,
nepeceKkarommecs npsaMast v rmjiIoCKOCTb

IlonsTus: NnepeceKarommecs mIoCKoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

bu6mmorexa [IOK
https://edsoo.ru/
Cait
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bu6mmorexa [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

3HAKOMCTBO C MHOI'OI'PaHHHUKaMH,

bubmuoreka [JOK



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IIPOCKIIMOHHBIX YepTexKax

HavanwsHbie cBeieHNs 0 KyOe U mupamu/e,
uX pa3BEépTku u Moaenu. CeueHus
MHOT'OTPaHHUKOB

HavaneHble cBeieHNs 0 KyOe u mupamu/e,
uX pa3BépTku U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

bu6nmoreka [JOK
https://edsoo.ru/
Cait

Caiir:
https://resh.edu.ru/
GeoGebra

[TonsiTre 06 akCMOMaTUYECKOM TTOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

bu6mmorexa [IOK
https://edsoo.ru/
Caiit
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

[TonsATHE 00 aKCHOMATHYECKOM MTOCTPOCHHUH
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U

bu6mmoreka [IOK
https://edsoo.ru/



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/

10

CICACTBUA N3 HUX

[TonsaTue 06 aKCHOMATUYECKOM IIOCTPOCHUU
CTCPCOMETPUU: AKCUOMBI CTCPCOMETPHUH U
CICACTBHA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTCPCOMCTPHU: AKCUOMBI CTCPCOMECTPUN U
CICACTBUSA N3 HUX

Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuorexa [JOK
https://edsoo.ru/
Cair

Caiir:
https://resh.edu.ru/
GeoGebra

11

B3anMHOe pacnionoxeHue npsmbIx B
IIPOCTPAHCTBE: IepeceKaroIuecs,
napajuleNbHbIe U CKPEIIMBAIOIINECS TIPSIMbIE

bu6nmoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

12

[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: MapaliesbHbIE IPSMBIC B
MIPOCTPAHCTBE; MapaIENbHOCTh TPEX

bu6mmorexa [IOK
https://edsoo.ru/
Cait



https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/

MIPSIMBIX

https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

13

14

15

HapaJ'IJ'IeJ'IBHOCTB IpAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBC: HapaJ'IJ'IeJ'ILHOCTL HpﬂMOfI n
IIIIOCKOCTH

Vrisl ¢ COHAaIIpaBJICHHBIMU CTOPOHAMU

VYron Mexay npsiMbIMU B IPOCTPaHCTBE

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra

bu6nmoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

16

VYroa Mexay npsiMbIMU B IPOCTPaHCTBE

bu6mmorexa [IOK
https://edsoo.ru/
Caiit

https://math.ru



https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

Caiir:
https://resh.edu.ru/
GeoGebra

17

18

19

[TapayienbHOCTB IIOCKOCTEN:
IapajulesIbHbIE IIJI0OCKOCTH

CBoiicTBa napaJisiCJIbHBIX IUIOCKOCTEM

[Ipocreiinme npocTpaHCTBEHHBIE PUTYPBI HA
IUIOCKOCTH: TETPadp, KyO, napasuiesienumne

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6nmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

20

[TocTtpoenue ceuennit

bubmuoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru

Caiirt:



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

21

[Toctpoenue ceuenuit

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

22

KonTponbras padbota mo teme "lIpsmbie u
IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapanneabHOCTh NPSIMBIX U TIOCKOCTEH"

23

[lepneHMKyIApPHOCTD NPAMON U IIJIOCKOCTH:
MEPIEHIUKYIISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE

bu6mmoreka [IOK
https://edsoo.ru/
Cait

Cair:
https://resh.edu.ru/
GeoGebra

24

25

HpHMBIe napajiCJIbHbIC U
NEPpUCHAUKYIIAPHBIC K IIJIIOCKOCTH

[IpsiMble apasienbHble U
NEPIEHIUKYIISIPHBIE K IINIOCKOCTH

bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bu6mmoreka [JOK
https://edsoo.ru/
Cair



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/

https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

26

27

28

[Ipu3HaK neprneHauKyIsIpHOCTH NPSIMOHN U
IJIOCKOCTH

[Tpu3HaK neprneHauKyIIpHOCTH NPSIMON U
IJIOCKOCTH

Teopema o psiMOi IEPIEHANKYISIPHON
MJI0CKOCTH

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra
bu6nmoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

29

Teopema o psiMOI IEPIEHANKYISIPHON
MJI0CKOCTH

bu6mmorexa [IOK
https://edsoo.ru/
Caiit
https://math.ru



https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

Caiir:
https://resh.edu.ru/
GeoGebra

30

31

32

TeopeMa 0 npsAMON NepIEHIUKYISIPHON
IJIOCKOCTH

HepHeHI{I/IKy.]'IHp W HAKJIOHHBIC: PACCTOAHUC
OT TOYKH OO INIOCKOCTU, paCCTOAHUEC OT
HpHMOﬁ A0 IIIIOCKOCTHU

[leprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSTHUAE OT
MPAMOM 10 TITIOCKOCTH

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6mmorexa [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6nmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

33

[TeprieHAMKYISIP U HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 ITJTIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 MIIOCKOCTH

bubmuoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru

Cair:



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

34

[lepnenuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

35

36

VYTIIbl B IPOCTPAHCTBE: YrOl MEXKIY IPSIMON
U IUIOCKOCTBIO

JIByrpaHHBIN YroJj, JUHEHHBINA yroi
JBYTPAHHOI'O yIJIa

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6nmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

37

JIByrpaHHBIN yTOJ, JUMHEWHBIA YrOJI
JBYTPaHHOTO yIJia

bubmuoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

GeoGebra

38

[TeprieHAMKYASAPHOCTD MIOCKOCTEMN: MPU3HAK
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN

bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra

39

40

41

HepHeHI{I/IKy.]'IHpHOCTI) IJIOCKOCTEH: IIPpU3HAK
NEPHNCHAUKYIIIPHOCTH ABYX IUIOCKOCTEH

HepHeHI[I/IKy.]'IHpHOCTB MJIOCKOCTEH: IMpHU3HAK
NEPINCHAUKYIIIPHOCTH ABYX IUIOCKOCTEM

Teopema o TpEX nepHeHANKYIApax

bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6mmorexa [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

bubmuorexa [JOK
https://edsoo.ru/
Caut

42 Teopema o TpEX MEPIECHAUKYIIAPAX https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra
bubmuoreka [JOK
https://edsoo.ru/
Caiit

43 Teopema o TpEX mepneHAUKYISIPax https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra

KonTponbHas pabota mo Temam
44 "IlepnieH IUKYISIPHOCTD MPSAMBIX U
wiockocTeil" u "YTibl MEXKIY IPSIMBIMU U
MJIOCKOCTSIMU"
bu6nmoreka [JOK
https://edsoo.ru/
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE Caiir
45 3JIEMEHTHI MHOTOTPAaHHUKA, BbIl'IyI(.]'I‘I?Ie " httos://math.ru
HEBBITYKITbIC MHOTOTPAaHHUKH, Pa3BEPTKa Caitr:
MHOROEPEREERRS https://resh.edu.ru/
GeoGebra
[Ipu3ma: n-yronpHas npu3Ma; rpaHu U bubnnorexka [HOK
16 OCHOBaHHMSI IPU3MBI; TIPSIMasi ¥ HAKJIOHHAS https://edsoo.ru/

MIPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh
MIPU3MBI

Caur

https://math.ru



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

Caiir:
https://resh.edu.ru/
GeoGebra

[Tapamrenenunen, NpsAMOYTOJIbHBII

bubmuorexa [JOK
https://edsoo.ru/
Caiir

47 . https://math.ru
napajulieieuIe U €ro CBOMCTBa .
Caitr:
https://resh.edu.ru/
GeoGebra
bu6mmorexa [IOK
https://edsoo.ru/
[Mupamuga: N-yrojapHas mupaMuia, TPaHu U Caiir
48 OCHOBaHHUE MUPAMU/IbI; OOKOBAs U MOJHAS httos://math.ru
HOBCE)XHOCTB MUPaMUJIbI; TPaBHIIBHAS U _piCaﬁT:
YCCHCHHAL MHpaMuAa https://resh.edu.ru/
GeoGebra
bu6nmoreka [JOK
[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE https://edsoo.ru/
MPAaBUJILHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS Caiit
49 pHU3Ma U MpaBUIIbHAS HPAMU/IA, https://math.ru
MpaBUJIbHAS TPEYroJbHAs MUPaMuIa U Cair:
MPaBUIIbHBII TETpadp; KyO https://resh.edu.ru/
GeoGebra
bubmuoreka [JOK
[pencraBnenue o MPaBUIBHBIX https://edsoo.ru/
50 MHOTOTPaHHUKAX: OKTadAp, JOJeKadip U Caiit

HKOCadIp.

https://math.ru

Cair:



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, ITPSAMOM, INIOCKOCTH.

bubmuorexa [JOK
https://edsoo.ru/
Cair

51 DNEeMEHTH CHMMETPUU B TUPaMUIaX, https://math.ru
napajuieNienuneax, NpaBuiIbHbIX Caiir:
MHOTOIPaHHUKAX https://resh.edu.ru/

GeoGebra
bu6mmorexa [IOK
https://edsoo.ru/
Brruncnenue 371eMEeHTOB MHOTOTPAHHHUKOB! Caiit
52 pEGPA, AHATOHATH, YIIIbI https://math.ru
’ ’ Caiir:
https://resh.edu.ru/
GeoGebra
bu6nmoreka [JOK
. . https://edsoo.ru/
[Tnomans 60KO0BOM MOBEPXHOCTH U MOJHOM Caiir

53 HOBerHOSTI/I npsIMOH HpI/I3MLI,VHJ'IOH_Ia,[[B https://math.ru
OCHOBaHUH, TeopeMauo 00KOBOI _piCaﬁT:
MTOBEPXHOCTH TIPSIMOU TIPU3MBI https://resh.edu.ru/

GeoGebra
bubmuoreka [JOK
[Tnomaas 60KOBOM TOBEPXHOCTH H https://edsoo.ru/
54 ITOBEPXHOCTHU MTPABUIIbHON MUPAMHUIBI, Caiit

TeopeMa o IIoua I 60KOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI

https://math.ru
Canr:
https://resh.edu.ru/



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

GeoGebra

55

KontponbHas paboTa mo teme
"MHororpaHHuku"

56

S7

[Tonsatue 00 00BEME

O06BEM nupaMuIbl

bubnuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiir:
https://resh.edu.ru/
GeoGebra

bu6mmoreka [IOK
https://edsoo.ru/
Cair

Caiir:
https://resh.edu.ru/
GeoGebra

58

O06BEM TUpaMuIBI

bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

59

O0BEM nupamMuIbl

bu6mmorexa [IOK
https://edsoo.ru/
Caiit

Caiit:



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

60

O0BEM nupamMubl

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

61

62

O0BEM npu3MbI

O0BEM npu3MBbI

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6nmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

63

O06BEM pU3MBI

bubmuoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

GeoGebra
64 KontponbHas padota nmo teme "OO0bEMBI 1
MHOIOTpaHHUKOB"
bu6mmoreka [IOK
https://edsoo0.ru/
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS Caur
65 3Hanui. ITocTpoeHue ceueHuii B 1 https://math.ru
MHOT'OTpaHHHUKE Caiir:
https://resh.edu.ru/
GeoGebra
bubmuoreka [JOK
[ToBTOpEeHHUE, 0000IEHNE CHCTEMAaTH3 AN https://edsoo.ru/
3HaHUU. BplUHCIIEHNE PACCTOSHUM: MEXAY Caiit
66 JBYMS TOYKAMH, OT TOYKH JI0 TIPSIMO¥, OT 1 https://math.ru
TOYKH JIO TUTOCKOCTH, MEXKTY Caiir:
CKPEIIUBAOIIUMHUCS TPSIMBIMU https://resh.edu.ru/
GeoGebra
67 Urorosas koHTpOIBHAs paboTa 1
[ToBTOpEeHME, 06001IIeHNE CHCTEeMATHU3AIIHS
3HaHUH. BeIunciIeHnE yIioB: MEeXAy
68 CKPEUIMBAIOIIUMHUCS MPSIMBIMU, MEKIY 1
MIPSIMOMN U TUTOCKOCTBIO, IBYTPAaHHBIX YTIIOB,
YTJIOB MEXKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: HeHTp, pajanyc, TuaMeTp;
IUTOINA/b MOBEPXHOCTU CEphI

KoanuecTBo 4acoB

KonTpoJbHbIE

Bcero
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

B3aumnoe pacnionoxenue chepsl u
IUIOCKOCTH; KacaTeslbHas MIIOCKOCTh K
cdepe; miomaab chepsl

bu6mmoreka [IOK
https://edsoo.ru/
Cairt

Cair:
https://resh.edu.ru/
GeoGebra

N3obpakenue cepsl, 11apa Ha IOCKOCTH.
Ceuenus mapa

Hunusapudeckast HOBEPXHOCTb,
o0pa3yromue UIHHIPUIECKON

bu6mmorexa [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bubmuoreka [JOK
https://edsoo.ru/



https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/

MMOBEPXHOCTHU, OCb HHJIPIHI[pH‘IGCKOfI
IMOBEPXHOCTHU

Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bubmuoreka [JOK
https://edsoo.ru/
Cair

Caiir:
https://resh.edu.ru/
GeoGebra

[{unusap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOI U MOJHOM MOBEPXHOCTU

N3ob6parkenne HMIMHIPA HA TUIOCKOCTH.
Pa3Béprka nununapa. CedyeHus HUIMHIpa
(MI0CKOCTHI0, MapaIEIbHOW WIIN
NEePIEeHIUKYISIPHON OCH LIMIUHAPA)

Konunyeckas TOBEpXHOCTh, 00pa3yrolue
KOHUYECKOU MOBEPXHOCTH, OCh M BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

bu6mmorexa [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bu6mmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra
bubmuorexa [JOK
https://edsoo.ru/
Cair



https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/

https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

10

Konyc: ocHOBaHMe 1 BepIlInHa,
o0pa3yrolas 1 ocb; II0aAb OOKOBOM U
MOJTHOW TTOBEPXHOCTH

VYceu€HHbIll KOHYC: 00pa3yIoIMe U BHICOTA;
OCHOBaHHUs U OOKOBast IOBEPXHOCTh

N306pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXO/SIIEHN Yepe3 BEPIINHY)

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuorexa [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

bu6mmoreka [JOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

11

Kom6unarus ten BpaeHus u
MHOI'OIPaHHUKOB

bu6mmorexa [IOK
https://edsoo.ru/
Cant

https://math.ru



https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

Caiir:
https://resh.edu.ru/
GeoGebra

12

13

14

MHororpaHHHK, OIIMCAHHBIN OKOJIO c(hepsbl;
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK WUJIU B
TEJI0 BpallEHUs

[Tousarue 00 00Béme. OCHOBHEIE CBOIMCTBA
00BEMOB Tel

O0BEM IUIMHIpa, KOHYCa

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6mmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

15

O0BEM mrapa u iomaas chepsl

bubmuorexa [JOK
https://edsoo.ru/
Caiit
https://math.ru

Caiirt:



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

16

[TooOHBIE TENa B IPOCTPAHCTBE.
CooTHOIICHUS MEXKY TUIOIIAASIMA
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TE

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

17

KonTtponpsHas padora mo Temam "Terna
BpamieHus" u "Oobembl Ten"

18

BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

bu6mmoreka [IOK
https://edsoo.ru/
Cait

Caiir:
https://resh.edu.ru/
GeoGebra

19

CoXeHHE U BIUMTAaHHUE BCKTOPOB

bu6mmoreka [IOK
https://edsoo.ru/
Caiit
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

20

YMHOKEHUE BEKTOPA HA YUCIIO

bu6mmorexa [IOK
https://edsoo.ru/
Caiir

https://math.ru



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

Caiir:
https://resh.edu.ru/
GeoGebra

21

22

23

PasnosxeHne BeKkTopa 110 TpEM
HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napaenenunena

Pemenue 3anay, cBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMHU

[IpssMmoyronbpHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BeKTOpa.
IIpocreiimure 3a1a4n B KOOpAMHATAX

bubmuoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6mmoreka [IOK
https://edsoo.ru/
Cair
https://math.ru
Cair:
https://resh.edu.ru/
GeoGebra

bu6mmoreka [JOK
https://edsoo.ru/
Cair
https://math.ru
Caiirt:
https://resh.edu.ru/
GeoGebra

24

VYron mexay Bekropamu. CKalsipHOE
MIPOU3BE/IEHNE BEKTOPOB

bubmuorexa [JOK
https://edsoo.ru/
Caiit
https://math.ru

Cair:



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/

https://resh.edu.ru/
GeoGebra

Breruucnenue yrioB Mexy NpsIMbIMUA U

bubmuoreka [JOK
https://edsoo.ru/
Caiir

25 https://math.ru
MJIOCKOCTSIMU Cair:
https://resh.edu.ru/
GeoGebra
bu6mmoreka [IOK
https://edsoo.ru/
KoopanHaTHO-BEKTOPHBIM METOI TPH Caiit
26 https://math.ru
pEIIeHUU T€OMETPUYECKUX 3a/1a4 .
Caitr:
https://resh.edu.ru/
GeoGebra
97 KonrtponbHas pabora no reme "Bekrops! u
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, o6odIIeHNE 1
28 cucreMaruzaius 3HaHuil. OCHOBHbBIE
burypsl, QpaxTel, TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpenwue, 0600IIEHNE 1
29 cucreMaruzanus 3HaHui. OCHOBHBIC
burypsl, QpaxTel, TEOPEMBI Kypca
TUTAHUMETPHH
[ToBTOpenwme, 0600IIEHNE 1
30 cUCTEMAaTH3alNsI 3HaHUH. 3amaun

IIAHUMCETPHUHU U METOABI NX PCIICHUA



https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://math.ru/
https://resh.edu.ru/

[ToBTOpeHue, 0600IICHNE 1

31 cucTeMarTu3alus 3HaHuil. 3agaun 1
IUTAHUMETPUH M METOJIbI X PEIICHHS
[ToBTOpeHue, 0600IICHNE 1

39 cucreMaru3anus 3HaHui. OCHOBHBIC 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEPEOMETPUH

33 Wrorosas koHTpOIBbHAS paboTa 1

34 [ToBTOpEHKE, 0000IICHUE 1 1
cUCTEeMaTH3alus 3HAaHUI

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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