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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 TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTUUECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IPaBUIBHBIX NPENCTABICHUA O CYIIHOCTH M HPOUCXOKIECHHH I€OMETPHUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss 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
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIIBUTaTh M ONPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHUIbl YYEOHOM U TPYIAOBOM [EATEIbHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESATEIHHOCTH [0 MHOTUM HaIPaBICHUSIM.

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

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyJaroIIMXCsl CPEIHEH ITKOJBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXKHOCTHh M3YYHTh T'€OMETPHIO OoJjiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
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 OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJIEISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH 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 aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyKJIeHUs B XOJIe¢ pEIIEHUsS CTEPEOMETPUYECKHUX 3ajady W 3a1ad ¢
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3AaBaTh N'€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4yeHHsl 3a/Jad, pEIIAeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAIbHENIIEMY U3YUEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCcsl B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUET pEIIEHUs 3a1ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €T0 UCXOJHOTO COAEPIKAHMSL.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOUYHbIe MHOKECTBEHHbBIE CBSI3U.

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 iBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpelmmBarommecs npsmele. [lapammensHOCTh NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaJiyIeIbHbIC TTOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

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

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero coucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. I[lpencraBienne o TMpaBUIBLHBIX MHOTOTPAaHHUKAX: 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 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIH 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;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

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

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

Cedenus mwiMHApa (MapaUiebHO M TMEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCio. PaznojkeHne 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. YToa Mexay BekTopamMu. CKalspHOE NPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEeMAaTHICCKOW HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHUECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOIHON M COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY’XKAaIOIICH Cpefbl, IUIAHUPOBAHHMS TIOCTYIKOB W  OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON MeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OCUCMBUAMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oelicmsus,  0becnedus8arom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWs, KPUTCPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (aKkTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Haubojee MOAXOIANIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl 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 CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3ajaul, KOMMEHTHUPOBATh IMOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacpeaessITh BUABI paOdOT, JOTOBAPUBATHCS, 0OCYKIATh IIPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX 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 Ka4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmaus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4M, BHIOMPATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TMOHSTHSIMH: MHOTOTPAHHHK, BBITYKJIBIA W HEBBITYKIIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYeHHS MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBITOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PCIICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpUTMaM, TPHUMEHSS W3BECTHbIE AaHATUTHYECKHE METOJbl MpPHU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuga) € TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mMpeoOpa3oBBIBATH M HMHTEPIPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

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

[IprMeEHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTb,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmnepupoBaTh MOHATHIMHU: ILIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmnepupoBaTh MNOHATUSIMH: MHOTOTPAaHHHMK, BIHCAHHBII B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTABICHHYIO HAa YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSAMU: IE€KAPTOBBI KOOPJWHATHI B MTPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOI MEXKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IAroB PEUICHUS], €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxX0XXJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM UiIu aJIrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedive OpPOrpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATHUYECKHUX 3aKOHOMEPHOCTEHW B MPUPOJE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh pEabHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Kommiecteo acon dueKkTpoHHbIE (LM (POBbLIE)
n/n NPOrpamMMbl Bcero Konrpobrbie  Ipaxririeckie o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
1 BBenenue B crepeoMeTpuro 10 bubnuorexa LOK )
https://resh.edu.ru/subject/17/10/
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 Bubnnoteka LIOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://resh.edu.ru/subject/17/10/
3 [IeprieHAMKYAAPHOCTD NPAMBIX U 12 Bubnunoteka LIOK
IJIOCKOCTEH https://resh.edu.ru/subject/17/10/
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1 Bubnuarexa LOK .
https://resh.edu.ru/subject/17/10/
> Muororpasmi 1 ! E:tizm/j::: I:il.(ru/ subject/17/10/
Bubnunoteka LIOK
6 OOHEMBI MHOTOTaHHUKOB ? ! https://resh.:ldu.ru/subject/17/10/
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U 4 1 Bbnbnnoteka LIOK
YTIIBI https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (pPOBbLIE)

Ne /i Konrpoasubie IIpakruueckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 Tena BpaueHus 12 bubnuarexa LOK )
https://resh.edu.ru/subject/17/11/
. Bnbanoteka LIOK
2 OOnEmb TeN > I https://resh.edu.ru/subject/17/11/
3 BekrTope!l u KOOpAMHATEI B 10 1 Bubnunoteka LLOK
MPOCTPAHCTBE https://resh.edu.ru/subject/17/11/
4 [ToBTOpEeHME, 0000IICHNE, . | Bubnnoteka LIOK
cUcTeMaTH3alus 3HaHuH https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTposbubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
BBOIHBIN HHCTPYKTAX.
OCHOBHBIE ITOHIATHSA
CTEPEOMETPHUHU: TOUKA, IIpsiMas,
IJIOCKOCTh, TPOCTPAHCTRO.
I 5 1 Bnbnnoteka LIOK
aBHJIa U300pa’keHUs Ha
P P https://resh.edu.ru/subject/17/10/
PUCYHKAX: U300paxeHHs
IJIOCKOCTEH, mapalieTbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
[TonsTus: nepecexaronmecs
1 Bubnnoteka LIOK
MJIOCKOCTH, TIEpECeKaIoIINecs .
P Hl https://resh.edu.ru/subject/17/10/
npsiMas U MI0CKOCTh
[TonsaTHA: nepecekarommecs
1 Bubnumoteka LLOK
MIOCKOCTH, TIEpECeKAIOIINEeCs .
P B https://resh.edu.ru/subject/17/10/
npsiMas U MI0CKOCTh
3HAKOMCTBO C
MHOTOTpAaHHUKAaMHU,
5 1 Bubnumoteka LLOK
N300pakeHHEe MHOTOTPaHHUKOB
P p https://resh.edu.ru/subject/17/10/
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax
HavanpHbIe cBeqeHUS O Ky6e u | Bubnumoteka LLOK

MUpaMUE, UX PA3BEPTKU U

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




moneim. CeueHus
MHOTOTPaHHUKOB

HavansHbie cBeieHNs 0 KyOe u
NApaMUJE, UX Pa3BEPTKU U

Bubanoteka LLOK

6 moxenu. Ceuenns https://resh.edu.ru/subject/17/10/
MHOTOI'PAHHUKOB
[TousiTHE 00 aKCHOMATHYECKOM

7 MOCTPOCHUH CTECPCOMETPUU: Bnbanoteka LIOK
AKCHOMBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CIIEJICTBUS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM

3 IIOCTPOEHHUHU CTEPEOMETPHUU: Bubnunoteka LIOK
AKCHOMBI CTEPEOMETPUH U https://resh.edu.ru/subject/17/10/
CIIEJICTBUS U3 HUX
[TonsTHE 00 aKCHMOMATUIECKOM

9 NOCTPOCHUHU CTEPEOMETPHUU.: Bnbanoteka LIOK
AKCUOMBI CTEPEOMETPUU U https://resh.edu.ru/subject/17/10/
CIIEJICTBUS U3 HUX
[TonsiTHE 00 aKCHMOMATHYECKOM

10 MOCTPOCHUU CTEPEOMETPHUU: Bubnunoteka LIOK
AKCUOMBI CTEPEOMETPUU U https://resh.edu.ru/subject/17/10/
CIIEJICTBUS U3 HUX
B3anmuoe pacnonoxenue
MPSMBIX B IIPOCTPAHCTBE:

11 [EPECEKAIOIINECS, bubnmorexa LIOK )

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

MapajuieabHbIE U
CKPENIMBAIOIIMECS TTPAMBIE

12 [TapaenbHOCTB IPSIMBIX U Bubnnoteka LLOK

IJTIOCKOCTEN B IMTPOCTPAHCTBE:

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




MapajyiebHbIE MIPSMbIC B
MIPOCTPAHCTBE; MApaUICIbHOCTh
TPEX MPSAMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

Bubnnoteka LIOK

13 [TapannenpsHOCTH NPSIMOM U https://resh.edu.ru/subject/17/10/
IIJIOCKOCTH
14 VYTriasl ¢ cOHanpaBIEHHBIMU Bubnunoteka LIOK
CTOPOHAMU https://resh.edu.ru/subject/17/10/
15 VYroa Mexay npsAMBIMU B Bnbanoteka LIOK
MPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
16 Yron Mexay npsMbIMHU B Bubnunoteka LLOK
MIPOCTPAHCTBE https://resh.edu.ru/subject/17/10/
17 [TapannenbHOCTh MIOCKOCTEM: Bubnmoteka LLIOK
apajuieIbHbIE TUIOCKOCTH https://resh.edu.ru/subject/17/10/
18 CBoiicTBa napamienbHbIX Bubnunoteka LLOK
IJI0CKOCTEH https://resh.edu.ru/subject/17/10/
IIpocreiimme
19 IIPOCTPAHCTBEHHbIE (PUTYpHI HA Bubnnoteka LIOK
IJIOCKOCTH: TETpadap, KyoO, https://resh.edu.ru/subject/17/10/
MapaJIeNenuIe
20 IToctpoenue ceuennii bubnuorexa LOK
https://resh.edu.ru/subject/17/10/
21 ITocTpoeHue ceuenuit bubnuorexa LOK
https://resh.edu.ru/subject/17/10/
KontponbHas paboTa mo teme
Bubnumoteka LLOK
22 "[Ipsimble U TUIOCKOCTH B

npoctpanctse. [lapamiensHOCTh

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




MPSIMBIX U IJIOCKOCTEN"

[TeprieHAMKYASIPHOCTH NPAMOUN U

Bubanoteka LLOK

23 TUIOCKOCTH: HCPHCHAMKYIAPHBIC https://resh.edu.ru/subject/17/10/
MpsSAMbIE B TPOCTPAHCTBE
[Ipsimbie napajuiesbHbIE U
Bubanoteka LLOK
24 TEPHCHARKYIAPHBIC K https://resh.edu.ru/subject/17/10/
IUIOCKOCTH
[Ipsimbie mapajiesbHbIE U
Bnbanoteka LIOK
25 TEPTCHAMKYTAPHDIC K https://resh.edu.ru/subject/17/10/
IUIOCKOCTH
2% [Ipu3Hak nepneHaAuKyJISpHOCTH Bnubnmnoreka LLIOK
MPAMON U TIIOCKOCTH https://resh.edu.ru/subject/17/10/
27 IIpu3Hak neprneHauKyJISpHOCTH Bnbanoteka LIOK
MPSAMON U TIIOCKOCTH https://resh.edu.ru/subject/17/10/
)3 Teopema o npsamon Bubnnoteka LIOK
MEPIIEHAUKYISIPHOMN TIIIOCKOCTH https://resh.edu.ru/subject/17/10/
79 Teopema o npsmon Bubnnoteka LIOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://resh.edu.ru/subject/17/10/
30 Teopema o npsamon Bubnnoteka LLOK
MEePIEeHANKYISIPHOMN TIJIOCKOCTH https://resh.edu.ru/subject/17/10/
[lepnenauKynsip U HAKIOHHBIE:
31 paccTossHuE OT TOYKH 10 Bubnunoteka LLOK
IJIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
MPSAMOM 10 TIOCKOCTH
[TepieHaAMKYSIp ¥ HaKJIOHHBIE:
32 paccTossHuE OT TOYKH 10 Bubnunoteka LLOK

IIJIOCKOCTH, PaCCTOSIHUE OT
IIPSIMOM A0 IJIOCKOCTH

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




[lepnieHquKymsp U HAKJIOHHBIE:

pacCToOAHUEC OT TOYKHU 10

Bubnnoteka LIOK

33 IJTIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
MPSAMOM 10 TIIOCKOCTH
[lepnenuKymnsip U HaAKJIOHHBIE:

34 paccTosgHue OT TOYKHU J0 Bubnunoteka LLOK
IJIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/subject/17/10/
MPSMOM 10 TIIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YroJl Bubnunoteka LIOK
MEXKY MPSAMON U TIIOCKOCTBIO https://resh.edu.ru/subject/17/10/

36 JIByrpaHHbIN yroJj, JTUHEHHBIN Bubnnoteka LLIOK
yroJ IByrpaHHOrO yriia https://resh.edu.ru/subject/17/10/

37 JIByrpaHHBIN yroJl, TMHEHHBII Bubnmoteka LLIOK
YIOJI IBYTPaHHOTO yIJIa https://resh.edu.ru/subject/17/10/
[IepnenuKyIsIpHOCTH

18 IJTOCKOCTEM: MTPU3HAK Bubnmoteka LLIOK
MEPIEHINKYISIPHOCTH JBYX https://resh.edu.ru/subject/17/10/
IUIOCKOCTEMN
[IepnenuKyISIpHOCTH

39 TJTOCKOCTEM: IPU3HAK Bubnmoteka LLIOK
MEPIEHINKYISIPHOCTH JBYX https://resh.edu.ru/subject/17/10/
IUIOCKOCTEM
[lepneHUKyISIPHOCTD

40 TJTOCKOCTEM: IPU3HAK Bubnmoteka LLIOK
MEPIEHINKYISIPHOCTH JBYX https://resh.edu.ru/subject/17/10/
IUIOCKOCTEM

41 Teopema o Tpéx Bubnmoteka LIOK

MEePIEHIUKYIISIPAX

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




Teopema o Tpéx

Bubnnoteka LIOK

42 MEepIEeHANKYISIpax https://resh.edu.ru/subject/17/10/
43 Teopema o Tpéx Bubnnoteka LIOK
MEPIEHINKYISAPAX https://resh.edu.ru/subject/17/10/
KontposbHas paboTa mo temam
44 "IlepneHUKYIAPHOCTD IPSIMBIX Bubnmoteka LIOK
u miockoctel" u "Yriael MexIy https://resh.edu.ru/subject/17/10/
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTue MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTBI BunvoTexa LOK
45 MHOTOTPaHIHIKa, BLILYIUIHE H https://resh.edu.ru/subject/17/10/
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAaHHUKA
[Ipusma: n-yronbHasi npu3ma;
TPaHU U OCHOBAHUS MTPU3MBI; BunvoTexa LOK
46 TpAMAZ 1 HAKIOHHas [PHSMEL https://resh.edu.ru/subject/17/10/
O0KOBas U MOJTHAS TOBEPXHOCTh
MIPU3MBI
Hapaﬂﬂenennnevzl, Bubnnoteka LIOK
47 TPAMOYTO/IBHBIH . https://resh.edu.ru/subject/17/10/
napajuieJIenuIne]] 1 ero CBoicTBa
[Tupamuga: n-yronbHas
MUpaMua, TpaHu U OCHOBAHHE
48 MUpaMuibl; 00KOBas U MOJTHAS Bubnumoteka LLOK
IMOBEPXHOCTh TUPAMU/IBI; https://resh.edu.ru/subject/17/10/
MpaBUJIbHASA U YCEUEHHAS
nupamuaa
49 IIpaBUIbHBIE MHOTOIPAaHHUKMU: Bubnnoteka LLOK

MOHATHUC ITPABUIIBHOT'O

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




MHOT'OTpaHHUKA; MPaBUIIbHAS
pu3Ma U NpaBuiIbHas
UpaMuia; TpaBUIIbHAS
TpeyrojbHas nupamuja u
MIPaBWIbHBIN TeTpadip; KyO

IIpencrasnenue o MpaBUIbHBIX

Bubnnoteka LIOK

50 MHOT'OIpaHHHMKAaX: OKTa’ap,
p P https://resh.edu.ru/subject/17/10/
JOACKARIP U UKOCAP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO
TOYKH, IPSIMOH, TIJIOCKOCTH. Bubnumoteka LLOK
51 .
DJIEeMEHTbl CHMMETPHUH B https://resh.edu.ru/subject/17/10/
nupamMuaax, napajeiaenunenax,
MPaBUIIbHBIX MHOTOTPaHHUKaX
Brraucnenme 31eMeHTOB
57 56 Bubnumoteka LLOK
MHOTOIPaHHHMKOB: pEOpa, .
P peop https://resh.edu.ru/subject/17/10/
JTMAroHal, yIJibl
[Tnomane 60KOBOI MOBEPXHOCTH
Y IIOJIHOW ITOBEPXHOCTHU IIPSIMOM
53 . Bubnumoteka LLOK
MIPU3MBI, IIOIA1h OCHOBAHHIA, ]
p ’ man . https://resh.edu.ru/subject/17/10/
TeopemMa 0 OOKOBOI
MMOBEPXHOCTHU MPSMOU PU3MBI
[Tmomaae 60KOBOI MOBEPXHOCTH
Y TTIOBEPXHOCTHU MTPABUIBHOM
54 Bubnumoteka LLOK
MMUPAMHUIBI, TEOPEMA O ILIOIIAIA
p 51 ’ P man https://resh.edu.ru/subject/17/10/
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMUBI
55 KontponbHas paboTa mo teme Bubnnoteka LIOK

"MHuororpaHHuku"

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




Bubnnoteka LIOK

56 ITonsatue 06 00bEME
https://resh.edu.ru/subject/17/10/
Bubanoteka LLOK
57 OO0BEéM UpaMHUIbI
PaMui https://resh.edu.ru/subject/17/10/
Bubanoteka LLOK
58 OO0BEéM UpaMHUIbI
PaMui https://resh.edu.ru/subject/17/10/
Bubanoteka LLOK
59 OO0BEéM UpaMUIBI
p A https://resh.edu.ru/subject/17/10/
Bubanoteka LLOK
60 O0né a
BEM THPAMHIBL https://resh.edu.ru/subject/17/10/
Bubanoteka LLOK
61 O0Bé 3
BEM TIPH3MBI https://resh.edu.ru/subject/17/10/
Bnbanoteka LIOK
62 O0né 3
BEM TIPH3MBI https://resh.edu.ru/subject/17/10/
Bubnumoteka LLOK
63 O0né 3
BEM TIPH3MBI https://resh.edu.ru/subject/17/10/
64 KonTponbhas padbota no teme Bubanoteka LIOK
"OOBEMBI MHOTOTPaHHUKOB" https://resh.edu.ru/subject/17/10/
IToBTrOpenue, 0600IICHNE
65 CHCTEMAaTH3aIus 3HaHUH. Bubnnoteka LIOK
[Toctpoenue ceueHuii B https://resh.edu.ru/subject/17/10/
MHOTOTPaHHHUKE
IToBTOpenue, 0600IIEHNE
CHCTEMAaTH3aIlus 3HaHUH.
Beruncnenue paccrosHum:
Bubnnoteka LIOK
66 MEXIy IBYyMs TOUKaMH, OT

TOYKH JI0 TMPSIMOM, OT TOYKH 0
TIJIOCKOCTH, MEXKTY
CKPEITUBAIOIIUMHUCS TPSIMBIMA

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




67 HroroBas koHTposIbHAs paboTa

[ToBTOpeHmE, 0000IIEHNE
CHCTEMAaTH3alMsl 3HAHUHA.
Brruucienue yrioB: Mexmy

68 CKPEIIMBAIOIIMMUCS MPSIMBIMU,
MEXy IPSIMOH U IITOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB
MEXy ITIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

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

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




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
JIMaMeTp; TUIOIIAIb
MOBEPXHOCTHU Cepsl
B3aumMHoe pacrnionioxeHue
cepsl U TIOCKOCTH;
KacaTeJbHasl MJI0CKOCTh K
chepe; iomaas chepsl.
N3oOpaxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

Bubanoteka LLOK
https://resh.edu.ru/subject/17/11/

Bubanoteka LLOK
https://resh.edu.ru/subject/17/11/

[unueapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
HWIAHAPAYECKON
MTOBEPXHOCTH, OCh
HWIAHAPUYECKON
nosepxHocTu. LmnnHap:
OCHOBaHHUA U OOKOBas
MOBEPXHOCTh, 00pa3yromas 1
0Cb; II0II[ab OOKOBOH U
ITOJTHOW ITOBEPXHOCTH
N300pakeHne HMIMHApPA HA
mockocty. Pazséprka
nuuHapa. CeueHus WIMHAPa

Bubnumoteka LLOK
https://resh.edu.ru/subject/17/11/

Bubnumoteka LLOK
https://resh.edu.ru/subject/17/11/




(III0CKOCTHI0, MapalIesIbHOM
WK TIEPIICHIUKYISIPHON ocH
HUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
MMOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKO MOBEPXHOCTH.
Konyc: ocHOBaHMe U BepIInHA,
o0pa3ymolas 1 och; IJIO0Ab
OOKOBOI1 U MMOJHOMN
MTOBEPXHOCTHU

Y ceu€HHBIN KOHYC:
o0pa3ymolne U BbICOTa;
OCHOBaHHUsS U OOKOBas
oBEepXHOCTh. M300paxenue
KOHYCa Ha TJIOCKOCTH.
Pa3BépTka konyca. Ceuenus
KOHYca (TUIOCKOCTBIO,
MapajieIbHON OCHOBAHMIO, U
IJIOCKOCTBIO, IIPOXOASIILEN
yepe3 BepIINHY)

Bnbanoteka LIOK
https://resh.edu.ru/subject/17/11/

Bubnnoteka LIOK
https://resh.edu.ru/subject/17/11/

KomOunanms Ten BparieHus u
MHOTOTPAaHHUKOB

MHoOrorpasHHuk, OnMcCaHHbIN
0Ko0JI0 cepsl; chepa,
BMHCAHHAsi B MHOTOTPAHHHK
WJIM B TEJIO BPAILLICHUS

Bubnnoteka LIOK
https://resh.edu.ru/subject/17/11/

Bubnnoteka LIOK
https://resh.edu.ru/subject/17/11/

ITonsatue 00 00BEME.
OCHOBHBIE CBOUCTBA 00BEMOB

Bubnnoteka LIOK
https://resh.edu.ru/subject/17/11/




TCI

Bubanoteka LLOK

10 O61Em mupamm e https://resh.edu.ru/subject/17/11/
11 OO0BEM TUPaMUTBI bubanorexa LIOK
https://resh.edu.ru/subject/17/11/
. Bubnnoteka LIOK
12 OGLEM mpH3MEL https://resh.edu.ru/subject/17/11/
. Bnbanoteka LIOK
13 OOBEM MpH3MEL https://resh.edu.ru/subject/17/11/
. Bnbanoteka LIOK
14 O6HEM mumHApa, KoIyca https://resh.edu.ru/subject/17/11/
15 O0BEM TIapa ¥ ImIomaib BubamoTteka LLOK
cdepbl https://resh.edu.ru/subject/17/11/
Kontponbnas paboTa mo temam
16 "Tena Bpamenus" u "O6beMbl bubnmorexa LIOK
" https://resh.edu.ru/subject/17/11/
Tl
ITogoOHEbIE TEeNa B
npoctpancTBe. COOTHOIICHUS
17 MESKITy TTOMAIMH Bubnnoteka LLOK
. . https://resh.edu.ru/subject/17/11/
MOBEPXHOCTEN, 00BEMAMHU
MMOJTOOHBIX TEI
Bexrtop Ha mmockocty U B Bubnunoteka LIOK
18 .
MPOCTPAHCTBE https://resh.edu.ru/subject/17/11/
19 CrnoXeHHe U BIUNTAHHUE Bubnumoteka LLOK
BEKTOPOB https://resh.edu.ru/subject/17/11/
Bubnumoteka LLOK
20 YMHOKEHHE BEKTOPa Ha YHCIIO https://resh.edu.ru/subject/17/11/
21 Paznoxenue BekTopa 1o Tpém Bubamoteka LLIOK




HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuio napannenenunena

https://resh.edu.ru/subject/17/11/

Pemienue 3ama4, CBSI3aHHBIX C

Bubanoteka LLOK

22 OpUMEHEHUEM IIPaBUII
pv N p https://resh.edu.ru/subject/17/11/
JENUCTBUM C BEKTOpaMHU
[IpsamoyronbHas cuctema
KOOPAUHAT B IIPOCTPAHCTBE.
73 K pA pocip Bubnumoteka LLOK
OOPIHMHATHI BEKTODPA.
P . p https://resh.edu.ru/subject/17/11/
[Ipocreiimme 3aga4yu B
KOOpJAMHATAX
VYT01 MeXay BEKTOPAMH.
24 C Y p Bubanoteka LLOK
KaJISIPHOE IIPOU3BEICHUE
p p A https://resh.edu.ru/subject/17/11/
BEKTOPOB
25 Beruncnenue yrios Mexay Bubnnoteka LIOK
MPSAMBIMH U TIJIOCKOCTAMH https://resh.edu.ru/subject/17/11/
KoopanHaTHO-BEKTOPHBIM
26 P P Bubnumoteka LLOK
METOJI IPU PEIICHUN
AATPH P https://resh.edu.ru/subject/17/11/
F€OMETPUYECKHX 3a/1a4
KonTponsHasg paboTa 1o Teme
27 g P p Bubnumoteka LLOK
€KTOPBI U KOOPJAUHATEHI B
p " P https://resh.edu.ru/subject/17/11/
MIPOCTPAHCTBE
[ToBTOpeHue, 06001IeHNE 1
78 CHCTEMAaTH3aIus 3HaHUM. Bubnnoteka LIOK
OcHoBHBIE GUTYPHI, (DAKTHI, https://resh.edu.ru/subject/17/11/
TEOPEMBI Kypca TUTAaHUMETPUHI
IToBTOpenue, 0600IIIEHNE U
p B . Bubnnoteka LIOK
29 CHCTEMAaTH3alus 3HAaHUH.

OcHoBHBIE QUTYpPHI, PAKTHI,

https://resh.edu.ru/subject/17/11/




TEOPEMBI Kypca IJIAaHUMETPUU

[ToBTOpeHuEe, 0600IIEHNE U
cucTeMaTu3alus 3HaHuH.

Bubanoteka LLOK

30 3ajauu MIaHUMETPUU U ! https://resh.edu.ru/subject/17/11/
METO/Ibl UX PEIICHUS
[ToBTOpeHuEe, 0600IIEHNE U
31 cucTeMaTH3alisl 3HaHUH. 1 Bubanoteka LLOK
3ajauu MIaHUMETPUU U https://resh.edu.ru/subject/17/11/
METO/Ibl UX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1
32 cucTeMaTH3alisl 3HaHUH. 1 Bubanoteka LLOK
OcHoBHbIe GUTYPBI, PAKTHL, https://resh.edu.ru/subject/17/11/
TEOPEMBI Kypca CTEPEOMETPUU
Bubnnoteka LIOK
33 HToroBast KOHTpOJIbHASA paboTa 1 .
https://resh.edu.ru/subject/17/11/
14 [ToBTOpEeHUE, 06001IeHNE 1 | Bubnnoteka LLOK
cHCTeMaTHu3aIus 3HaHUM https://resh.edu.ru/subject/17/11/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




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

Marematuka. Anredpa U Hayajga MaTEeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
I'eomerpus. 10-11 kmaccel. JI.C. Atanacsa u ap. M3aaTenbcTBO

"IIpocBeliieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

P3LU
https://resh.edu.ru/subject/17/10/



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