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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomeTpus» 06a30BOro YpOBHS IJis
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHHWIO, W TPAIUIUKA POCCUHUCKOTO 0Opa30BaHUS.
Peanm3arus mporpaMmbl 00eCTieYHBaeT OBJIAJICHUE KITFOUEBHIMU KOMIICTCHITUSIMU,
COCTaBIISIIONIMMH OCHOBY JIJISi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETPUM Ha YpPOBHE CpPEIHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yUEHUs IPYTrUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUW M TPOLECCOB PEATBbHOrO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcsl OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyarolmuxcst ~ 4epe3  obOecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1O TreomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKHUE YMEHHs, CBSI3aHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTibkeHne 1ed  OCBOCHHS TPOTpaMMbl  00ECIIEUMBACTCS pPEUICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ 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 (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarommMxcsi, TMO3HABATEILHON  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU HU3YUYEHUU JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyUYEHHBIE PE3yIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a MPOBOJUTCA C OMOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun orBoauTCs 2 yaca B Heaento B 10 knacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsiMmbie. [lapannenpHOCTh NPSAMBIX H
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIEHAUKYIJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; IPABWIbHAs TPEYrojbHAs NUPAMHUAA W MPABUIIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMuAax, Napauielenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABMWIBHOM MNHUpaMUbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

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, 00pa3yromnue KOHUYECKON 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: 1eHTp, paauyc, NUAMETP; IUIONMIAJb TMOBEPXHOCTU CQEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BIUCAHHAST B MHOTOTPAaHHUK, WU TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B pocTpaHcTBe. Cl0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas 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 PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MaremaTnka» XapakTepU3yrHTCS:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOINECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMU HHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MIPOLIIOMY Y HACTOAILIEMY POCCUMCKOW MAaT€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax

SKOHOMUKHU.
JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

c(OPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JOTHYCCKOTO IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IPUMEHCHUEM JOCTKCHUN HAYKH M JACATCIBHOCTHIO
y4€HOT0; 0OCO3HAHWEM JIMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKIIOUYAs SCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLICHuH, pacCyKJIeHUN;
BOCITPUMMYHMBOCTHIO K MATEMATHUYCCKUM aCTICKTaM Pa3IUYHBIX BUIOB HCKYCCTRBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXA, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEITHLHOM
NEeSATETHLHOCTHIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTH4eCKOMY OOpa3oBaHUIO W
caMOO0Opa30BaHUIO HAa MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAIPAaBICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAllME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pEelIeHus 3a7ad B
0o0JaCTH  OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN CPEIbl.

LleHHOCTH HAYYHOIO IO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM MPAaKTUKH, TMOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUEeCKOW MeSITeNIbHOCTH, ITaroB €&
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISATH NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MatTeMaTHKa XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuuseepcanvmvie  nozmasamenwvhvie — Oelicmeus, — 0Oecneyusarom
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupda,  NpuMeHeHue  J102UYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornyeckue 1eicTBUS:

e BBIABIISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
ONpECICHUS  TOHATUH; YCTaHABJIIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, NaHHBIX, HAONIOJACHUSIX U YTBEPXKIACHUSX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
TIPEIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U (HOPM IMpEICTABICHHUS;

CTPYKTYpUPOBaTh WHGOPMAIUIO, TIPEACTABIATh €€ B PAa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchopMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pellIeHus 3ajaul, KOMMEHTHPOBATh IMOIYYEHHBIN pe3yibTar;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB AHasiora, oOHapyXUBaTh Pa3jMyle€ U CXOJCTBO IMO3ULIHUHN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NMOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBAPUBATHCS, 00CYKIaTh IIPOLIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 33]1a4M, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHUu
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTD W TEPIECHANKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOCHUS CEUECHUH, UCTIONIb3YSI METOJI CIIEIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBepXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSS W3BECTHbIE AaHAJUTHYECKHE METOJbl MpPHU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXAY ABYMSI
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNrOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI INPH PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Borancnsate 00bEMBI M IIJIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAroB PELICHNUs, €CIU YCIIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuBOOUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIBbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IIOCTPOCHHBIE MOJECIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHIPUYECKONM  MOBEPXHOCTH;  IWJIMHAP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpaILlCHUSI.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUE cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (pOpMyI.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MpeJCTAaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMEHATH MTPaBUIIO MapajuieIenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEAEHUE, PACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO 1IAroB PENICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
HaXO0XJICHUE TeOMETPUYECKUX BEJIUYHUH M0 00pa3liaM WJIu ajiropuTMaM, MpUMEHsIs
M3BECTHBIC METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3aa4.

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

[IpuBOaNUTH NpUMEpPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC
CUTyalldd W NPUMEHSATh HU3YYEHHBIE TOHSATHUA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CQOPMYIMPOBAHHOM TPOOIEMbI, MOJECIUPOBATH pealbHbIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeomMeTpuio 10 1 0
5 [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 0
[TapamienbHOCTh NPSIMBIX U IIOCKOCTEN
3 HepneHz[mnympHOCTb MPSAMBIX U 12 1 0
IJIOCKOCTEN
4 VYribl MeXAY OPSIMBIMU U TNIOCKOCTSIMU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 0
7 [ToBTOpEHUE: ceueHus], pAaCCTOSIHUS U YTIIbI 0 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
11 KUIIACC
KoanuecTBo yacos JJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM nudposbIe
Ne i/ P Kontpoabnbie | IIpakTnueckue (1up )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
Tema Bpamenus 12
2 OOBEMBI TEN 5 1




3 BekTopbl 1 KOOpAWHATEI B IPOCTPAHCTBE 10 1 0
4 [ToBTOpEHwUE, O606H.ICHI:I€, 7 0 0
cucreMarui3anusa 3HaHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
IHOYPOYHOE IINIAHUPOBAHUE
10 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
https://www.yaklass.ru
0 . Y4eOHble npeaAMEThI
1 CHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, 1 0 0 - Poceniickas
npsiMasi, MI0CKOCTh, MPOCTPAHCTBO.
3JIEKTPOHHAs IIKOJa
(resh.edu.ru)
https://www.yaklass.ru
[TpaBuiia n300pakeHust Ha PUCYHKaX: VY4eOHble TpeIMeThl
2 N300pakeHsI TUTOCKOCTEH, MapasueTbHbBIX 1 0 0 - Poccuiickas
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka AIEKTPOHHAS IIKOJIa
(resh.edu.ru)
https://www.yaklass.ru
VY4eOHble peaMEeThI
[TonsiTHst: mepecekaronrecs MIOCKOCTH, .
3 1 0 0 - Poccniickas
nepeceKaroIuecs npsmas 1 miockocTb
3JIEKTPOHHAs IIKOJa
(resh.edu.ru)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

3HAKOMCTBO C MHOT'OI'paHHUKAMH

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

N300paxeHre MHOTOrpaHHUKOB Ha pUCYHKaX

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

OJICKTPOHHA IIKOJIa
(resh.edu.ru)

N300paxeHre MHOTOIrpaHHUKOB Ha
MMPOCKIMOHHBIX YCPTCIKAX

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)

Ky®0, ero pa3BépTku u Mmozaemu

https://www.yaklass.ru
VY4eOHble peaMEeThI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

[Mupamuna, e€ pa3BEpTku u moaenu. CeueHus
MHOTOTPaHHUKOB

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccniickas
JJIEKTPOHHAs IIKOJa
(resh.edu.ru)

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPHHN: aKCUOMBI CTCPECOMECTPUU U
CJIICACTBHUA U3 HUX

https://www.yaklass.ru
VY4eOHble peaMEeThI

- Poccuiickas
3JIEKTPOHHAS IIKOJIa



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

(resh.edu.ru)

10

Kontposbnas padota Nel o teme
«BBezneHue B CTEpEOMETPUIO»

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickas
AJIEKTPOHHAS IIKOJIA
(resh.edu.ru)

11

B3anMHOE pacnosioKeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpECcEeKaroIIuecs,
NapajuleJIbHbIE U CKPEIMBAOIIMECS TPIMbIE

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)

12

[TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B
IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE.

https://www.yaklass.ru
Y4eOHbIe peIMeTHI
- Poccuiickas

OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

13

[TapaeabHOCTB TPEX MPSIMBIX

https://www.yaklass.ru
VY4eOHble TpeMeTh
- Poccuiickas

QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

14

[TapaytenbHOCTB IPSIMBIX U IUIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh TPSAMON U
MJIOCKOCTH

https://www.yaklass.ru
VY4eOHble npeaMEeThI
- Poccuiickasa

OJICKTPOHHAA IIKOJIA
(resh.edu.ru)

15

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

https://www.yaklass.ru
VYyeOHble TpeIMeTh
- Poccniickas



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

QJICKTPOHHAsA MIKOJIa
(resh.edu.ru)

16

VYron Mexay NpsSMbIMU B IPOCTPAHCTBE

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickas
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

17

[TapanienbHble MIIOCKOCTH, UX CBOMCTBA

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

QJICKTPOHHAsA MIKOJIa
(resh.edu.ru)

18

Terpasap

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

19

Ky6

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccuiickas

OJICKTPOHHA IIKOJIa
(resh.edu.ru)

20

[Tapannenenunen

https://www.yaklass.ru
VY4eOHble peaMEeThI

- Poccuiickast
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

21

ITocTpoeHue ceueHui

https://www.yaklass.ru
VY4eOHble npeaMeThI



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

- Poccuiickas
AJICKTPOHHAS IIKOJIA
(resh.edu.ru)

22

KonTponbnas pabota no reme KontponbHas
pabota Ne2 o teme «IIpsiMbIe U TIJIOCKOCTH B
MIPOCTPAHCTBEY

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickas
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

23

[leprieHquKyNApHBIE MIPSIMBIE B TPOCTPAHCTBE

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

QJICKTPOHHAs MIKOJIa
(resh.edu.ru)

24

IIpsiMble, mapasuiebHbIE IUIOCKOCTH

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

25

HpHMLIe, NEPNCHAUKYIISIPHBIC K IINIOCKOCTHU

https://www.yaklass.ru
VY4eOHble TpeIMeThl

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

26

[Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

https://www.yaklass.ru
VY4eOHble peIMeTh
- Pocculickas
3JIEKTPOHHAS IIKOJIa
(resh.edu.ru)

27

TeopeMa 0 IpsIMOM, NIEPIIEHAUKYIISIPHON

https://www.yaklass.ru



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

IIJIOCKOCTHU

YueOHbIC TPEAMETHI
- Poccuiickas
AJICKTPOHHAS IIKOJIA
(resh.edu.ru)

28

IlepneHauKyIsp ¥ HAKJIOHHBIE

https://www.yaklass.ru
Y4eOHble TpeIMeTh

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

29

PaccrosiHue OT TOYKH A0 MIOCKOCTH

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)

30

PaccrosiHue ot npsmoit 10 MIOCKOCTH

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccutiickast
QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

31

HaxoxieHue yrioB Mexay
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU B KyOe

https://www.yaklass.ru
VY4eOHble npeaMeThI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

32

Haxoxnenue yrioB Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B TUPaMUJIE

https://www.yaklass.ru
VY4eOHble peIMeTh
- Poccuiickas

OJICKTPOHHA IIKOJIa
(resh.edu.ru)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

33

Pemenue 3amau

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

34

Kontpoinbnas pabora Ne3 o teme
«lepneHIMKYIAPHOCT NPSIMBIX U
IJIOCKOCTEWN»

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickasa

OJICKTPOHHA IIKOJIa
(resh.edu.ru)

35

Yron Mexay npsiMoil U I0CKOCThIO

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)

36

JIByrpaHHBIN yroJI.

https://www.yaklass.ru
VY4eOHble peaMEeThI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

37

JIuHeNHbIN yroil ABYTpaHHOIO yria

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccniickas
JJIEKTPOHHAs IIKOJa
(resh.edu.ru)

38

[TeprieHAMKYASIPHOCTH MIIOCKOCTEHN

https://www.yaklass.ru
VY4eOHble peaMEeThI

- Poccuiickas
3JIEKTPOHHAS IIKOJIa



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

(resh.edu.ru)

39

[Tpu3Hak nepreHANKYIIPHOCTH ABYX
IIOCKOCTEHN

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickas
AJIEKTPOHHAS IIKOJIA
(resh.edu.ru)

40

HaxosxeHre yriioB MeXx 1y MJI0CKOCTSIMHU B
KyOe

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)

41

HaxoxeHue yrioB Mexay MJI0CKOCTSIMHU B
nupamuje

https://www.yaklass.ru
Y4eOHbIe peIMeTHI

- Poccuiickas
OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

42

Teopema o Tpéx nepneHaAuKyIsIpax

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccniickas
JJIEKTPOHHAs IIKOJa
(resh.edu.ru)

43

Pemenue 3agau

https://www.yaklass.ru
VY4eOHble npeaMEeThI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

44

KonTponbHas paboTa no remam
KonTponbhas padota Ne4 o teme «Yriasl
MEXY IPSIMBIMU U IJIOCKOCTSIMI

https://www.yaklass.ru
VYyeOHble TpeIMeTh
- Poccuiickas



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

QJICKTPOHHAsA MIKOJIa
(resh.edu.ru)

45

ITousrue MHOTI'OI'paHHHUKa

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickas
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

46

IIpu3ma: npsAsmMast U1 HAKJIOHHAs

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

QJICKTPOHHAsA MIKOJIa
(resh.edu.ru)

47

bokoBas u monHas IMOBCPXHOCTDH IIPU3MBI

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

48

IIpAMOYTOJIbHBIN NTapajuIeNIeIUIE] U Er0
CBOMCTBA

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccuiickas

OJICKTPOHHA IIKOJIa
(resh.edu.ru)

49

[Tnpamuna

https://www.yaklass.ru
VY4eOHble peaMEeThI

- Poccuiickast
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

50

ITonnas MMOBCPXHOCTH MUPaMUIBI

https://www.yaklass.ru
VY4eOHble npeaMeThI



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

- Poccuiickas
AJICKTPOHHAS IIKOJIA
(resh.edu.ru)

51

[TpaBuiibHas U ycedEHHASI TUPAMUIbI

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickas
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

52

HpaBI/IHLHHe MHOI'OI'PaHHUKH

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickas
3JICKTPOHHAS IIIKOJIA
(resh.edu.ru)

53

CummeTpusi B TPOCTPAHCTBE: OTHOCUTEIIBHO
TOYKH, NPSIMOM, TIIOCKOCTH

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

54

[Tnomaas 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTU IIPABWJILHOW NMUPaMU/IbI,
TeopeMa o IUIOIAA1 OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI

https://www.yaklass.ru
VY4eOHble TpeIMeThl

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

55

KonTponbhas pabota no reme KontponbHas
pabota Ne5 o Teme «MHOTrOrpaHHUKH

https://www.yaklass.ru
VY4eOHble peIMeTh
- Pocculickas
3JIEKTPOHHAS IIKOJIa
(resh.edu.ru)

56

[Toustie 006 00BEME

https://www.yaklass.ru



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

YueOHbIC TPEAMETHI
- Poccuiickas
AJICKTPOHHAS IIIKOJIA
(resh.edu.ru)

S7

OCHOBHbBIE CBOCTBA 00BEMOB

https://www.yaklass.ru
Y4eOHble TpeIMeTh

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

58

O0BEM napannenenuneaa

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

OJICKTPOHHA IIKOJIa
(resh.edu.ru)

59

O0bEM upamMu/Ibl

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

60

O06BEM npu3MBbI

https://www.yaklass.ru
VY4eOHble npeaMeThI

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

61

Brruucinenue 00bEMOB TET

https://www.yaklass.ru
VY4eOHble peIMeTh
- Poccniickas
JJIEKTPOHHAs IIKOJa
(resh.edu.ru)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

https://www.yaklass.ru
Y4eOHble peIMeTh

62 Brraucnenue 066EMOB Tel - Poccuiickas
AJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
https://www.yaklass.ru
Y4eOHble npeaAMEThI
63 Pemenue 3amau - Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)
https://www.yaklass.ru
Y4eOHbIe peIMEeTHI
64 KonTponbsHas pa6"0Ta o teMe KonTtposbHas - Poceniickas
pabota Ne6 "OOBEMBI MHOTOTPaHHUKOB"
3JIEKTPOHHAS IIKOJIa
(resh.edu.ru)
https://www.yaklass.ru
[ToBTOpenwue, 06001IeHNE cucTeMaTH3aIUs VYueOHbIe TPEAMETHI
65 3HaHui. [ToctpoeHne ceuenunii B - Poccuiickas
MHOTOT'PaHHHKE AJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIHS https://www.yaklass.ru
3HaHUH. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY VY4eOHble npeaMeThI
66 JIBYMsI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT - Poccuiickas
TOYKH JI0 TJIOCKOCTH, MEXKTY 3JIEKTPOHHAS IIKOJIa
CKPEIIUBAIOIIUMUCS TTPSIMBIMU (resh.edu.ru)
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS https://www.yaklass.ru
67 3HaHWI. Berancnenue yrios: Mexny VY4eOHble TpeIMeTh

CKPCIIUBAOIHUMHUCS ITPAMBIMU, MEXKIY
HpHMOfI U MJIOCKOCTBIO, ABYI'PAHHBIX YIJIOB,

- Poccuiickas
3JIEKTPOHHAS IIKOJIa



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

YIJI0B MEXKAY IJIOCKOCTAMU

(resh.edu.ru)

Brrancnenue YTJI0B MCKIAY

https://www.yaklass.ru
YueOHbIC TPEAMETHI

68 1 0 0 - Poccuiickas
CKPEIIHBAIOIIUMUCS PSIMBIMU
AJIEKTPOHHAS IIKOJIA
(resh.edu.ru)
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 6 0
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
undposbIie
Ne i/ Tema ypoxa Kontpoasnbie | IlpakTnyeckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
https://www.yaklass.ru
C ) ) VY4eOHble TpeIMeThl
1 depa u map: ueHTp, paauyc, TuaMeTp; 1 0 0 - Poccuiickas
IUIOMIA/Ib TOBEPXHOCTHU ChEPhI
AIEKTPOHHAS IIKOJIa
(resh.edu.ru)
https://www.yaklass.ru
B3aumnoe pacnionoxenue chepsl u VY4eOHble npeaMeThbI
2 IUIOCKOCTH, KacaTelIbHasl IIIIOCKOCTE K 1 0 0 - Poccuiickas
cdepe; maowaab chepsl AJICKTPOHHAS IIKOJIA
(resh.edu.ru)
306 o https://www.yaklass.ru
3 300paxenue chepsl, mapa Ha MIOCKOCTH. 1 0 0 Vue6Hbie npeaMeTs!
CedeHus mapa .
- Poccuiickas



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

QJICKTPOHHAsA MIKOJIa
(resh.edu.ru)

[{unuHapuyeckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPUYECKON
MOBEPXHOCTH, OCh IIMIIUHIPUYECKON
MOBEPXHOCTHU

https://www.yaklass.ru
YueOHbIC TPEAMETHI

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

Hunuuap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas ¥ OCh; IJIOIA b
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

QJICKTPOHHAsA MIKOJIa
(resh.edu.ru)

N300pakeHre MWINHAPA Ha TUIOCKOCTH.
Pa3Béprka unnunapa. CedyeHus HUIMHIpa
(TJIOCKOCTHI0, MapauIeIbHON UITH
NEePIEeHIUKYIIPHON OCH LIMIUHAPA)

https://www.yaklass.ru
Y4eOHbIe MpeIMeThI

- Poccuiickas
OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

Konuyeckasi moBepXHOCTh, 00pa3yroIue
KOHHUYECKOU MTOBEPXHOCTHU, OCh M BEPILIMHA
KOHHUYECKOW MOBEPXHOCTHU

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccuiickas

OJICKTPOHHA IIKOJIa
(resh.edu.ru)

KoHnyc: ocHOBaHME U BEpIINHA,
o0pasyromias 1 oCh; IIIOMAAb OOKOBOH U
MTOJIHOM ITOBEPXHOCTH

https://www.yaklass.ru
VY4eOHble npeaMeThI

- Poccuiickast
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

VYceu€HHbI KOHYC: 00pa3yrolue 1 BbICOTA,
OCHOBaHHUA U OOKOBast MOBEPXHOCTh

https://www.yaklass.ru
VYyeOHble TpeIMeTh
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https://www.yaklass.ru/
https://www.yaklass.ru/
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- Poccuiickas
AJICKTPOHHAS IIKOJIA
(resh.edu.ru)

10

N306paxeHne KoHyca Ha IIOCKOCTH.
Pa3péprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MapajIeIbHOM OCHOBAHUIO, U
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPILIUHY)

https://www.yaklass.ru
Y4eOHble peIMeTh

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

11

Komb6unauus ten BparieHus u
MHOI'OI'PAaHHUKOB

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

QJICKTPOHHAs MIKOJIa
(resh.edu.ru)

12

MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;
cdepa, BIIMCaHHAs! B MHOITOTPAHHUK UJIU B
TEJIO BPAILECHUs

https://www.yaklass.ru
Y4eOHbIe peIMeThI

- Poccuiickas
QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

13

[Toustie 00 00BpéMe. OCHOBHBIE CBOWCTBA
00BEMOB Ten

https://www.yaklass.ru
VY4eOHble TpeIMeThl

- Poccuiickas
OJICKTPOHHA IIKOJIa
(resh.edu.ru)

14

O0BEM IUIMHIpa, KOHYCa

https://www.yaklass.ru
YyeOHble peIMeTh
- Pocculickas
3JIEKTPOHHAS IIKOJIa
(resh.edu.ru)

15

O06BEéM mapa u miomaas chepsl

https://www.yaklass.ru



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

YueOHbIC TPEAMETHI
- Poccuiickas
AJICKTPOHHAS IIKOJIA
(resh.edu.ru)

16

[TonoGHbIE TETa B IPOCTPAHCTBE.
CooTHoIIEHN MEX Ty IUIOIASIMU
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

https://www.yaklass.ru
Y4eOHbIe peIMeTH

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

17

KoHnTtpoinbHas padora mo temam "Tena
BpaieHus" u "O6beMbl Ten"

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

18

BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE

https://www.yaklass.ru
Y4eOHbIe peIMEeTHI

- Poccuiickas
QJICKTPOHHAA IIKOJIa
(resh.edu.ru)

19

CrnoXeHHE U BRIYMTAHHE BCKTOPOB

https://www.yaklass.ru
VY4eOHble npeaMeThI

- Poccuiickas
OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

20

YMHOXKEHHE BCKTOpA Ha YHCJIO

https://www.yaklass.ru
YyeOHble peIMeTh
- Poccniickas
JJIEKTPOHHAs IIKOJa
(resh.edu.ru)



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

21

Pasnosxenue BekTopa mo Tpém
HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuiejenumnena

https://www.yaklass.ru
Y4eOHbIe TpeIMeTh

- Poccuiickast
SJICKTPOHHAaA MIKOJIa
(resh.edu.ru)

22

Pemmenue 3aay, CBSI3aHHBIX C
MIPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpaMHU

https://www.yaklass.ru
YueOHbIC TPEAMETHI
- Poccuiickas

OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

23

[IpstmoyronbHas cuctemMa KOOpAWHAT B
npoctpancTse. KoopanHatel BeKTopa.
IIpocreiimne 3a1a4u B KOOPAUHATAX

https://www.yaklass.ru
Y4eOHbIe peIMeThI

- Poccuiickas
3JICKTPOHHAS IIKOJIA
(resh.edu.ru)

24

VYron mexny Bekropamu. CKasipHOe
IIPOU3BENIEHUE BEKTOPOB

https://www.yaklass.ru
VY4eOHble npeaMeThI

- Pocculickas
OJICKTPOHHAA IIKOJIa
(resh.edu.ru)

25

Brluncnenue yrioB Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

https://www.yaklass.ru
VY4eOHble TpeIMeThl
- Poccniickas
JJIEKTPOHHAs IIKOJa
(resh.edu.ru)

26

KoopanHaTHO-BEKTOPHBII METOT TPU
pELICHNH T€OMETPUYECKUX 3a1a4

https://www.yaklass.ru
VY4eOHble npeaMeThI

- Poccuiickas
3JIEKTPOHHAS IIKOJIa



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

(resh.edu.ru)

KoHnTtposbHas padota mo teme "BekTopsr u

https://www.yaklass.ru
YueOHbIC TPEAMETHI

27 " - Poccuiickas
KOOPJMHATHI B TIPOCTPAHCTBE
DJIEKTPOHHAS IITKOJIA
(resh.edu.ru)
https://www.yaklass.ru
[ToBTOpeHue, 06001mIeHUE 1
. Y4eOHble peIMeTh
cucremaTusais 3Hanuii. OCHOBHEIE .
28 o o - Poccuiickas
UTYpBI, (DAKTHI, TCOPEMBI Kypca
YPEL > TeOP P DIIEKTPOHHAS LIKOJIa
TUTAHUMETPHH
(resh.edu.ru)
https://www.yaklass.ru
IToBTOpEHME, 0000IICHUE 1
. Y4eOHbIe MpeIMeThI
cucreMartu3aius 3HaHui. OCHOBHbBIE .
29 o o - Poccuiickas
UTYpBI, (DAKTHI, TCOPEMBI Kypca
YPEL > TEOP P SIIEKTPOHHAS [IKOJIa
TUTAHUMETPHH
(resh.edu.ru)
https://www.yaklass.ru
[ToBTOpeHue, 00001IeHNE U VY4eOHble TpeIMeThl
30 cHCTeMaTu3allys 3HaHWi. 3a1aun - Poccuiickas
TUTAHUMETPUH U METOJIbI UX PEIICHHUS ANEKTPOHHAS IIKOJIa
(resh.edu.ru)
https://www.yaklass.ru
[ToBTOpeHue, 00001IeHNE U VY4eOHble peaMeThI
31 cHCcTEMAaTHU3alMs 3HaHui. 3agaun - Poccmiickas
TUTAHUMETPUH B METOJIbI HX PEIICHHS AIEKTPOHHAS IIKOJIa
(resh.edu.ru)
[ToBTOpenwme, 0600IIEHNE 1 https://www.yaklass.ru
32 cucremarusanus 3HaHui. OCHOBHbBIE VYyeOHble TpeIMeTh

burypsl, GpaxTsl, TEOpEMBI Kypca

- Poccuiickas



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

CTEpEeOMETpUHU

QJICKTPOHHAs HIKOJIa
(resh.edu.ru)

https://www.yaklass.ru
YueOHbIC TPEAMETHI

33 HroroBast koHTpoOIbHAs paboTa 1 - Poccuiickas
DJIEKTPOHHAS IITKOJIA
(resh.edu.ru)
https://www.yaklass.ru
Y4eOHbIC MPeAMEThI
[ToBTOpenue, o6o0IIEHUE U .
34 . 1 - Poccuiickas
cUCTEMAaTH3aIMs 3HAHUN
3JICKTPOHHA IIIKOJIa
(resh.edu.ru)
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://www.yaklass.ru/
https://www.yaklass.ru/

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u
npyrue, AkunmoHepHoe obmiectBo «M3natenbctBo «IIpocBemnienue»

EI'D, matemaTuka, 0a30BbIil YpOBEHb, TUIIOBBIE YK3aMEHAIIMOHHBIE BAPUAHTHI,

30 BapuanToB, Amenko 1.B., 2023

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
1. MaTtemartuka: anreOpa 1 Hayajla MAaTEMaTUYECKOT0 aHaJIN3a, TEOMETPHUSL.
I'eomeTpusi.. 10-11 knaccel: yueO. aist o011e00pa3oBaTeIbHBIX OpTraHU3alN:
0a3oBbiii u yriyoneHubiit yposau/ JI.C.Atanacsu, B.®.byty30B,
C.b.KanowmiieB u ap. — 5 uza.-M.: [Ipocsemienue, 2022

2. 'eomerpus. dunaktudeckue matepuansl. 10 kaace: mocooue s
0011e00pazoBaTeNbHBIX Opranu3aiuii: 6a3oBsiil u yriayos. yposuu/ b.I'. 3us.-
M.: IIpoceemenue, 2019.

['eomerpust. Jlunaktuueckue matepuaisl. 11 kinacc: mocobue ans
0011e00pa3oBaTeNbHbIX Opranu3anuii: 6a3oBelil v yriyos. yposuu/ b.I'. 3uB.-
M.: [Ipocsewenune, 2019

3. 'eometpusi. Pabouas terpaap. 10 kmacce: mocobue st
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a3oBbiit U yriyosa. yposau/ FO.A.

I'mazkoB u ap. - M.: IIpocsemenue, 2020.



4. 'eometpust. PaGouas Tetpans. 11 kiacc: mocodue ans
o011e00pa3oBaTeIbHBIX OpraHu3anuii: 6a3oBbli U yriyoma. ypoau/ B.O.

byty30B u ap. - M.: IIpocsemenue, 2020.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

1. http://www.ege.edu.ru (caiit MOuH P®).

2. http://www.edu.ru/ - deaepansubiii moptai «Poccuiickoe 00pa3oBaHHe».

3. http://window.edu.ru — Exnnoe okHO j0ocTyma K 00pa3oBaTebHBIM pecypcam

4. http://school-collection.edu.ru/ - Exunas xosutekmus iuppoBbIX 00pa3oBaTeIbHBIX

pecypcoB.
5. http://fcior.edu.ru/ - denepanbHbIii EHTP HHHOPMALMOHHO-00PA30BATEIBHBIX

pecypcoB.

6. http://www.edu.ru/db/portal/sites/res_page.htm

7. https://oge.sdamgia.ru/ - O6pa3zoBaTeNIbHBIN MOPTAJ JJIs OATOTOBKH K 9K3ameHam OI'D,
EID.

8. http://ipktuva.ru/?q=content/videouroki Buzneo ypoku yuureneit PYMO no maremaruke.
9. http://ege-study.ru — EI'D Iloaroroeka k EI'D u omummnuanam; [omusiii Kypc (Buaeo
Kypcbl) noaroroBku k EI'D mo MmaTemaruke + pemienue 3a1ad no Bcem remam EI'D.

10. http://mathege.ru oTkpbITHIi OaHK 3aaHUI 10 MaTEMAaTHKE

11. http://k-yroky.ru/load/13-1-0-821 mone3HbIe pa3aenbl ypoK+aTTecTanust. ..

12. http://www.itn.ru/communities.aspx?cat_no=4460 lib_no=31650 tmpl=lib cets
TBOPYECKHX YUUTEIeH

13. http://www.uroki.ru/ - muist TeX, KTO YYUTCS M YUHUT. - DK3aMeHbl. TeMaTu4ecKue riaHbl.
[Toypounoe ruianupoBanue. Meroandeckas konwika. MHpopMannoHHbIe TEXHOIOTHA B
IIKOJIE.

14. http://www.college.ru/ - cranmapTsl 00pa3oBaHusl, y4eOHbIC TUIAHBI, METOINYECKUE
pa3paboTKH, 0OMEH OIBITOM.

15. MynbTUMeMIIHBIE CPECTBA (2yHO0-, BUIEOMAaTEepHabl (BHICOYyPOKH, Ta00opaTopHbIe
paboThI ¥ T.1I.), aHUMALIUH, IPE3CHTAIIH, KOMITBIOTEPHBIC TPEHAXKEPHI, TIPOrPAMMHOE
obecrieyeHune, 3J1eKTPOHHbIE YYeOHUKH, CIIOBAPH).
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https://oge.sdamgia.ru/
http://ipktuva.ru/?q=content/videouroki
http://ege-study.ru/
http://k-yroky.ru/load/13-1-0-821
http://www.itn.ru/communities.aspx?cat_no=4460
http://www.uroki.ru/
http://www.college.ru/

		2023-09-01T17:24:09+0400
	00f77532323794ad45
	Мясоедова Анна Юрьевна




