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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yIbTaTOB OOy4YEHHUS TEOMETPHH B HAIPABICHWU JHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUICHUH pPEaJbHOTO0 WM HACAIBHOTO, XapaKTepe OTpaKEHHS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HaHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HalpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA TMPH PEHICHUH 3a]lad €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeThHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMabHOrO ObITHA, (opMa
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeobpazoBaHusi  JA€WCTBUTENBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1E€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpamMMmbl ydeOHOro kKypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
CrielU(PUIHBIX TEOMETPHUH, BO3MOXHOCTH YCIICIITHOTO MPOJ0JDKEHHS 00pa3oBaHus
10 CIEIUAIBHOCTSM, HE CBS3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTO 00111ero oOpaszoBaHus. Takum oOpa3zoM, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crnenuPukoid TreoMeTpUU U HEOOXOIUMBbIEC ISl KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oosiee
r1y0OKO, €CliM B JajbHEWIlIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEHICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHhIMM 3aJayaMd  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisSIrOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe MpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, IMO3BOJISIONINX OMHMCHIBATH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peabHOM MHUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuME yMEHHUS OINEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJ1ay;
dbopMupoBaHUE YMEHHUSI TMPOBOJAUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJ€ PELICHUs] CTEPEOMETPUUECKUX 3ajad M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEM
OoOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pPAaclo3HaBaTh MPOSBIEHUS T[EOMETPUUYECKHX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO34aBaTh F€OMETPUUECKUE MOJEIHU, IPUMEHATH OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pEIIaeMbIX Ha YpPOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE UHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE copepkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpenel€éHHbIM [0 rojaaM oOOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HaBBIKAMHU OCYUIECTBIISUIOCH MOCEA0BATENLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN O0Yy4YaroUIMXCcs, paclIupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajyielbHble W CKpelmuBawomuecs mnpsmble. [lapamnensHoCTh NpSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJIOCKOCTH; CBOKMCTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MMApPAJUICIbHBIE W TEPIEHIUKYJISPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPIEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MEepIEeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOIpPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUbL; IPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpPaMUJIa; MNpPaBUIbHAS TPEYrojibHasi MHUpaMHUAa W TPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAax, Mapajuielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpamieHHMss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. ClIoKEHNE U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBS3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTUAX, chepax

YKOHOMHUKH.
JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHUYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKW, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW MeATEIBbHOCTH, JTalloB €&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJIbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHINBUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvie  nosmasamenvmvle  Oeticmeus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX Npoyeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA  OKpYJHCarwe2o  Mupa;,  npumeHenue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHONICHWUN MEXAY MOHATHIMH; (OPMYIUPOBATH
OTpeJeCHUS  TOHATHUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CIMHHYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

e BBIOMpATh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIhTaTOB, BEIBOJOB U 0000IIECHHUIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOMIPOC U IS PEIICHUS 3a/1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHuueepcanvHvie KOMMYHUKAMUGHbBlIE  OelCm8us, 00ecnevusarom

copMUpO8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOwmenne:



BOCIpUHUMATh U  (GOPMYyIHUPOBAaTh CYXKICHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaTbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TIPHHUMATH I1E]Th
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeiicmeus, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [IO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTHh KOPPEKTHBBI B [ICSITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEJU M YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEICTBHS U3 HHUX MPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIM yroJl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacro3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJijIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TapalJIeIICIUIIE IbI).

OmneprpoBaTh MOHIATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUI
CBEpXy, COOKY, CHHU3Y.

Permarp 3aaun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HAa BBIYMCIICHUE PACCTOSIHUM MEXIY ABYMsI
TOYKAMHM, OT TOYKM JO TPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPAMONM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOIOOHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HHEGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKkThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPECOMETPUYECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYEHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TMOHATUSA B IPOLECCE IIOWCKA PEIICHUS
MaTeMaTHUYecKd C(HOPMYJIUPOBAHHONW TMPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATHUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOTO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAIASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUIl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpalllCHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHHUS BEKTOPOB, BBIYMTAHHA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IIArOB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XJICHUE TeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WiIu ajlrfOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIne IPOTPAMMHBIE  CpPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJU3UPOBATh pPEalbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTteMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M T€OpeM, amnmapara aareOphl; pemarhb
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos
Ne HanmeHnoBaHue pa3aeioB U TeM JyiekTpoHHbIE (IU(PPOBLIE)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE.
2 p poctp . 12 1 https://resh.edu.ru/subject/17/10/
[TapanniensHOCTh IPSIMBIX U TIIOCKOCTEH
[lepnieHIUKYISIPHOCTD MPSMBIX U
3 P a vy p P 12 https://resh.edu.ru/subject/17/10/
MIJIOCKOCTEMN
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHororpanHuku 11 1 https://resh.edu.ru/subject/17/10/
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YTJIbI 4 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




11 KJIACC

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

Ne i/

KoaudecTBO 9acoB

Kontpoabubie IlpakTuueckue
Bcero

JyekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PECYPCHI

padoThI padoThI

Tena BpameHnus 12 https://resh.edu.ru/subject/17/11/
OOBEMEI TeT 5 1 https://resh.edu.ru/subject/17/11/
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 https://resh.edu.ru/subject/17/11/
[ToBTOpeHue, 0600mEeHNE, )

. 7 1 https://resh.edu.ru/subject/17/11/
CHCTEMAaTH3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE OHATHS
CTEpEOMETPHUH: TOUKa, Ipsmas,
IUIOCKOCTB, IPOCTPAHCTBO.
[IpaBuia n3obpakeHus Ha
PUCYHKAX: U300paKeHUS
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbBIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypchbl

https://resh.edu.ru/subject/lesson/4756/start/203542/

[TonsaTna: nepecekarommecs
IIJIOCKOCTH, NEPECEKAIONIUECS
psiMas U MJI0CKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamasd U mI0CKOCTh

3HaKOMCTBO C
MHOT'OTPaHHUKAMH,
M300pakeHNe MHOTOTPaHHUKOB
Ha pI/ICYHKaX, Ha HpOGKI_[I/IOHHLIX
YepTekax

HavanwsHbie cBeneHs 0 Kyoe u
nUpaMue, UX pa3BEPTKU U
monaenn. CeueHus

https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272674/

https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6133/start/272674/

https://resh.edu.ru/subject/lesson/4912/start/23573/

https://resh.edu.ru/subject/lesson/4912/start/23573/




MHOI'OI'PaHHUKOB

HavansHbie cBeieHNS 0 KyOe u
MUpaMHUIe, KX Pa3BEPTKH U

6 https://resh.edu.ru/subject/lesson/4912/start/23573/
monenu. CeueHus
MHOTOTPAaHHHUKOB
ITousTre 00 aKkCHOMAaTUYECKOM
https://www.youtube.com/watch?v=VLVhS5YTsFxI
IMOCTPOEHUH CTEPEOMETPUMU: )
7 list=PLBnDGoKgP7bYBGfX8RZzbzD-
aKCHOMBI CTEPEOMETPUU U IVezUYOXm index=1
CJIIEACTBUS U3 HUX
ITonsatre 00 aKCHOMATHYECKOM
https://www.youtube.com/watch?v=VLVh5YTsFxI
MMOCTPOEHUH CTEPEOMETPHHU: )
8 list=PLBnDGoKgP7bYBGfX8RZzbzD-
AKCUOMBI CTEPEOMETPUU U IVezUYOXm index=1
CJIIEACTBUS U3 HUX
ITonsarre 00 aKCHOMATHYECKOM
https://www.youtube.com/watch?v=VLVh5YTsFxI
MMOCTPOEHUH CTEPEOMETPUU: )
9 list=PLBnDGoKgP7bYBGfX8RZzbzD-
AKCUOMBI CTEPEOMETPUU U IVezUYOXm index=1
CIICJICTBUS U3 HUX
ITonsatre 00 aKCMOMATHYECKOM
https://www.youtube.com/watch?v=VLVh5YTsFxI
MOCTPOEHUH CTEPEOMETPHU: )
10 list=PLBnDGoKqP7bYBGfX8RZzbzD-
AKCUOMBI CTEPEOMETPUU U IVezUYOXm index=1
CIICJICTBUS U3 HUX
B3anmHoe pacnionoxxenue
MPSAMBIX B IPOCTPAHCTBE:
11 TepeCeKaroIecs,
napasiebHbIE U
CKPEIIMBAIOIINECS MTPSIMBbIE
[TapannensHOCTH NPSIMBIX U
12 IIJIOCKOCTEN B IPOCTPAHCTBE:! https://resh.edu.ru/subject/lesson/6065/start/125651/

mapaJlyICJIbHBIC ITPSAMBIC B




IIPOCTPAHCTBE; MapAJIICIbHOCTD
TPEX MPSMBIX

HapaJ'IJ'IeJ'ILHOCTB IMPpAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

https://resh.edu.ru/subject/lesson/6065/start/125651/

13 [TapamniensHOCTh IPSIMON U https://resh.edu.ru/subject/lesson/6129/start/131672/
IJIOCKOCTU
Y C COHaIIpaBJe

14 TIBL € COHAMPABICHHRIMI hitps://resh.edu.ru/subject/lesson/6133/start/272674/
CTOpPOHAMU
Y

15 PO MECLY TIPAMBIMI B https://resh.edu.ru/subject/lesson/6133/start/272674/
MIPOCTPAHCTBE
VYron Mexany npsIMbIMHU B

16 Ay b https://resh.edu.ru/subject/lesson/6133/start/272674/
MPOCTPAHCTBE
ITapamnenbHOCTE IIIOCKOCTEN:

17 P https://resh.edu.ru/subject/lesson/6129/start/131672/
napasieabHbIe TIJIOCKOCTH
CBolicTBa mapa’ie

18 BOCTE l} PALICIBHBIX https://resh.edu.ru/subject/lesson/6129/start/131672/
IUIOCKOCTEH
IIpocreiimme
MPOCTPAHCTBEHHEIE (DUTYPHI HA

19 pocTp uryp https://resh.edu.ru/subject/lesson/5444/start/221486/
IJIOCKOCTH: TETpa’p, KyoO,
napajuieJenumne;|

20 [TocTpoenue ceuenunit

21 [TocTpoenune ceuennii
KonTponbHas pabota mo Teme

” "[Ipsimble M TUIOCKOCTH B
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U MJIOCKOCTEMN"
IlepneHOUKYISIPHOCTE OPSIMOU U

23 p FHIYIEP p https://resh.edu.ru/subject/lesson/4724/start/20411/

IIOCKOCTH: ICPICHANKYIISIPHBIC




24

MpsiMbI€ B IPOCTPAHCTBE

[IpsiMble mapasienbHele U
NIEPIICHIUKYJIIPHBIC K
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

25

[IpsiMble mapasienbHele U
MIEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

26

27

[Ipu3Hak nepneHauKyJIApHOCTH
IPSIMOM U TNIOCKOCTH

[Ipu3Hak nepneHIuKyIIpHOCTH
MPSIMOM U TUIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/start/20566/

https://resh.edu.ru/subject/lesson/4757/start/20566/

28

Teopema o npsamon
MEPIECHANKYISIPHOMN MIJIOCKOCTH

29

30

Teopema o npsimoit
MEPIEeHIUKYJISPHOM MJIOCKOCTH
Teopema o npsmon
NEPIEHIUKYISIPHON MIJIOCKOCTU

31

[IepneHuKynsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOH 10 IIJIOCKOCTH

32

[lepneHuKymnsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 MIIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

33

[lepneHauKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT

https://resh.edu.ru/subject/lesson/6127/start/221519/




34

pr[MOﬁ J0 IINIOCKOCTH

[lepnieHquKysp U HAKJIOHHBIE:

pPacCTOAHUE OT TOYKH 10
IIJIIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/start/221519/

35

VYIuIBl B IPOCTPAHCTBE: Yrol
MEXKIy NPSMOM U INIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6063/start/21120/

36

37

JIByrpaHHBIN yroJl, TMHEHHBIN
YTOJI IBYTPaHHOIO yria
JIByrpaHHbIi yroii, TMHEHHBII
yroJl ABYTPAHHOTO yIJia

https://resh.edu.ru/subject/lesson/6063/start/21120/

https://resh.edu.ru/subject/lesson/6063/start/21120/

38

[lepneHuKyISIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIAPHOCTU ABYX
IJIOCKOCTEMN

https://resh.edu.ru/subject/lesson/4748/start/20810/

39

[IepnenuKyISIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/4748/start/20810/

40

[IepnenuKyIsIpHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/4748/start/20810/

41

42

Teopema o Tpéx
MEPIEHINKYIApaxX
Teopema o Tpéx
MEPIEHIUKYIIApax

43

Teopema o Tpéx




44

MePIEeHIUKYIIApax

Konrponsnas pabora mo remam

"IlepneHUKYIIPHOCTD IPSIMBIX
Al

U mwiockocteil" u "Yriael Mexay
NPSAMBIMH U TIJIOCKOCTAMM"

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA

https://resh.edu.ru/subject/lesson/6018/start/221550/

46

[Ipu3ma: n-yronpHas npusma;
I'PAaHU ¥ OCHOBAHUS ITPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ NOJIHAsI TOBEPXHOCTh
IIPU3MBI

https://resh.edu.ru/subject/lesson/5443/start/21270/

47

[Tapamnenenunen,
MIPSIMOYTOJIBHBIN
NapajuleIeIuIe ] U €ro CBOMCTBA

48

[Inpamua: n-yronapHas
MIApaMUJia, TPAaHU U OCHOBAHHE
NUpaMu/ibl; 00KOBas U MOJIHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHASA U YCEUEHHAs
nupamuia

https://resh.edu.ru/subject/lesson/5866/start/221576/

49

HpaBI/IHLHLIe MHOTI'OTpaHHUKU:
IIOHATHUEC ITPABUIIBHOI'O
MHOT'OrpaHHUKA, [TpaBUJIbHAA
Ipru3Ma 1 1paBuJibHasd
nupamMuja; rmpaBUJIbHaAA

https://resh.edu.ru/subject/lesson/4023/start/149352/




50

TpEyroiibHas MUpaMuia 1
MIPAaBUIIBHBIN TETPasdap; KyO
[pencraBiieHne 0 NPaBHIbHBIX
MHOTOIPaHHHKAX: OKTa3Ip,
JOJEKadAP U UKOCAIP.

https://resh.edu.ru/subject/lesson/4023/start/149352/

51

52

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO
TOYKH, MPSMOH, IIIOCKOCTH.
OneMeHThl CHMMETPUH B
NUpaMyuiax, napauiesenumnenax,
IIPaBUIIBHBIX MHOIOI'PaHHHUKAX

BrlunciieHue 3j1eMEHTOB

MHOTOTPaHHHUKOB: p&Opa,
JaroHalu, yIJibl

https://resh.edu.ru/subject/lesson/5732/start/23384/

53

[Tnouianp 60KOBOM OBEPXHOCTH
Y ITOJIHOW ITOBEPXHOCTHU IIPSIMOM
MIPU3MBI, IUIOMIA/{b OCHOBAaHUH,
Teopema 0 60KOBOI
ITOBEPXHOCTHU NPSIMOM IPU3MBI

https://resh.edu.ru/subject/lesson/5732/start/23384/

54

[Tnomane 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUITHLHON
MUPaMHJIbI, TEOpeMa O TIIOHIaIN
OOKOBOI TOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

https://resh.edu.ru/subject/lesson/5732/start/23384/

55

KonTponbhas pabota no teme
"MHororpasHuku"

56
57

[TonsaTtue 00 00BEME

O6bEM upaMuIbl




58 O6bEM TupaMuIbl 1

59 O0BEM nupamMubl 1

60 O06BEM TUpaMuIBI 1

61 O06BEM IPU3MBI 1

62 O0BEM npu3MBI 1

63 O06BEM TPU3MBI 1

64 KonrponsHas pabora o reme |
"O06BEMBI MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE

65 cucTeMaTh3alys 3HaHUM. |
[TocTpoenue ceuenuii B
MHOTOTpaHHHKE
[ToBTOpeHME, 0000IIEHNE
cucTeMaTh3alys 3HaHUM.

Beruuciienue paccTosiHUI:

66 MEXy IByMsI TOUKaMH, OT 1
TOYKH JI0 TIPSIMOH, OT TOUKH 0
TUTOCKOCTH, MEXKILY
CKPEUTBAOIIUMHUCS MTPSIMBIMH

67 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpEeHnue, 06061IeHNE
cucTeMaTh3anys 3HaHUH.

Brruuciienue yrio: Mexy
68 CKPEIIMBAIOIINUMHUCS MPSIMBIMH, 1

MEX1y IPSAMOH U INIOCKOCTHIO,
JBYTPaHHBIX YTJIOB, YTJIOB
MEXy TIIOCKOCTSMHU




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: 1eHTp,
panuyc, TuameTp; IIomaib
MOBEPXHOCTHU CEphI

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/4034/start/22791/

B3anmuoe pacnonoxenue
cdepbl U IIIOCKOCTH;
KacaTelibHasl IJI0OCKOCTh K
chepe; uiomaas chepsl

N3obpakenue cepsl, mapa
Ha 1iockocT. CeueHust
mapa

https://resh.edu.ru/subject/lesson/4034/start/22791/

unueapuaeckas
MMOBEPXHOCTh, 00pa3yroIne
IWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
LWJIAHAPAYECKON
MMOBEPXHOCTHU

HunuHap: OCHOBaHUS U
OO0KOBas MOBEPXHOCTb,
oOpasyromas U 0Ch; TJIOMIATh
OOKOBOM M ITOJHOM
MMOBEPXHOCTHU

N3o0paxenue muimHapa HaA
mockocTH. Pa3zBéprka

https://resh.edu.ru/subject/lesson/5525/start/22875/




uwimHapa. CeyeHus
UUATUHAPA (TTIOCKOCTBIO,
MapajyIeIbHON UIn
NEPIEHIUKYISIPHONU OCU
HUAJTUHIPA)

10

11

Konnueckas noBEpXHOCTb,
o0pa3yroIire KOHUIeCKOn
MMOBEPXHOCTHU, OCh U BEPILIMHA
KOHUYECKOW MMOBEPXHOCTH

Konyc: ocHoBanue u
BepIlIKHA, 00pa3yromas u
0Cb; IIIOIIagb OOKOBOM U
IIOJTHOW ITOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yromiye 1 BbICOTa;
OCHOBaHHUA U OOKOBas
ITIOBEPXHOCTH

N300pakeHne KoHyca Ha
mockocTy. Pazséprka
kKoHyca. CeueHus KoHyca
(IJI0CKOCTBI0, MapaIeIbHON
OCHOBAHMIO, U TUIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPILUHY)

KOM6I/IH8.I_II/I$I TCJI BpalllCHUSA
1 MHOTOT'paHHUKOB

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/4903/start/22646/

https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/4906/start/84087/
https://resh.edu.ru/subject/lesson/491 1/start/23300/

12

MHoOrorpaHHuK, ONMMUCaHHbIN
okoJo chepsr; chepa,




13

BIHCAHHAs! B MHOTOTPaHHUK
WJIM B TEJIO BPAIICHUS
ITonsatue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tel

https://resh.edu.ru/subject/lesson/4904/start/280336/

14

15

16

17

O0BéM UIHHIIpa, KOHYCA
O06BEM mIapa u IomaIbL
cepsl

ITomoOubIe Tena B
npoctpancTBe. COOTHOIICHUS
MEXy IUIOIAIMU
MMOBEPXHOCTEH, 00bEMaMH
MOAOOHBIX TEJ

KonTponbnas pabota mo

temaM "Tena BpamieHus" u
"O0BeMbI TET"

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

https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4910/start/23238/

18

Bexrtop Ha mmockocTH U B
MPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/5724/start/21892/

19

20

CrnosxeHue v BBIYMTAHNE
BEKTOPOB

YMHOXKEHHUE BCKTOpPA Ha
YHUCII0

21

Pasnosxxenne BekTopa 1o
TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpasuio
napajuiesenumena

22

Pemenne 3ama4, cBSI3aHHBIX C
MIPUMEHEHHUEM TPABUIT




23

24

JIEUCTBUI C BEKTOpaMHU

IIpssMoyronbHas cucreMa

KOOpAuHAT B IIPOCTPAaHCTBE.

Koopaunats! BekTopa.
[Ipocreiimue 3aga4yu B
KOOPJMHATAX

Yrois Mexay BEKTOpaMH.
CkansipHoe Ipou3BeicHNE
BEKTOPOB

https://resh.edu.ru/subject/lesson/6083/start/149229/

https://resh.edu.ru/subject/lesson/5723/start/149167/

25

26

27

28

29

Beluncnenue yrios Mexy
MIPSMBIMU U TUIOCKOCTSMHU

KoopaunatHo-BeKTOpHBIH
METO/I U PEIICHUHN
F€OMETPUUYECKHX 3a/1a4

KonrtponbHas pabora no
TeMe "BekTopsl n
KOOp/IMHATHI B
npocrpaHncrae”

[ToBTOpEeHME, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYpBI, aKTHI,
TEOpeMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYpPHI, PaKTHI,
TEOpeMBI Kypca
TUTAHUMETPUH

https://resh.edu.ru/subject/lesson/6083/start/149229/

https://resh.edu.ru/subject/lesson/6083/start/149229/




30

31

32

33

IToBTOpEeHME, 0000IIEHNE U
CHCTEeMaTH3alus 3HAaHUH.
3aza4yu MIIaHUMETPUU U
METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HaHHUH.
3asa4yu MIIaHUMETPUU U
METOJIbI UX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE U
cHCTEMaTH3allus 3HAHUM.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca
CTCPEOMETPUU

HroroBasi KOHTpOJIbHAS
paborta

34

[ToBTOpenue, 0600IIEHNE U
CHCTEMAaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: airedpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccel/ Atanacsia JI.C., byty3os B.®., Kangomiies C.b. u

npyrue, AxunoHepHoe oomectBo «M3natensctBo «IIpocBemenuey

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Marematuka: ajirebpa ¥ Hayajla MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUSI.
['eometpust : 10—11-e kinaccel : 6a30BbIi U YTIIyOJIEHHBIA YPOBHHU :
METOUYECKIE PEKOMEHAAINN K YUCOHUKY

JI. C. AtanacsHa, B. @. byry3osa, C. b. Kagomiesa u ap. — Mocksa :
[Ipocsemenne, 2023.

Caaxsin C. M. I'eometpusi. [loypounsie pazpadotku. 10—11 kmaccsr : yueo.
nocoOue a1t 061eoopazonart. opranmuzaiuii / C. M. Caaksin, B. @. bByty3oB. —
M. : [IpocBeuenue, 2022.

CmupaoBa U. M. Ycrable ynpaxknenus o reomerpun. 10—11 kmacesl : yueo.
no-codue s yqamuxcs o0ieoopazonar. yupexaenuii / 1. M. Cmup-HoBa, B. A.

CmupnHoB. — M. : MHemo3uHa, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



https://www.youtube.com/playlistlist=PLBnDGoKqP7bYBGfX8RZzbzD-
IVezUYQXm
https://resh.edu.ru/subject/17/10/

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