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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 06a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKON 3HAYMMOCTBIO METAampeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAINPABICHWU JIHYHOCTHOTO
pa3BUTHS OO0y4armuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 M HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICTMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIMMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWU 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX O00NAcCTsIX AESITeTbHOCTH uenoBeka. OpHEHTalMs YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHHUS OKPYXKAIOIIero MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4eOHOM M TPYJIOBOM N1E€ATEILHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHLHOCTU 10 MHOTUM HAaIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJarommxcss  4epe3  0OCeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
OOy4JaronuXxcst CpeAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHM
Ha YpOBHE OCHOBHOI'O 00IIero oopa3zoBaHus. TakuMm obOpa3om, oOydaromyecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHIO Ooee
r1yOOKO, €Cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOrpaMMbl  OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisiroTCS:

e (opmupoBaHue MpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAIOIITUM MUPOM;

e (opmMupoBaHuEe TpENCTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIOMIUX OMKMCHIBATH
Y U3ydaTh pa3HbIC SBIICHHUS OKPYKAIOMIEro MUPA,;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEpTEkKax, MOJCISIX U B
pealbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS IPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXIIeHUs B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  HUHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronmxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSIBICHUS T'€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PEIIeHHs NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYalle €ro MU3Yy4YeHHs 3a7a4, pEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO TIO3HAHMS, M ONpeAeNEHHBIM 00pa3oM opraHM30BaHHasi padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYaIUXCA B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX 00pa3oB M  33Jady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHU.

OcHoBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus,
«BekTopbl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHus.

Conepxanue o0Opa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAc€HHbIM 10 ToJaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHM OCYLIECTBIISIOCH MOCEA0BATENBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUUuXcs, pacuIupss U
yriyosisas e€, o0pasyst MpOoYHble MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX vaca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapamienbHOCTs NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; YyTOJ MEXJIy MNpSIMbIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOCHHE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MJIOCKOCTH: NEPNEHAUKYJIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, MpAMbIE MapauleIbHble W NEPIEHAUKYJSIPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM Yroa JBYITPaHHOTO  yria.
[lepneHAMKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEePIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAaHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yronpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MIOJIHAS MOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronapHas nupamuga, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHupaMyja. OJNEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia, NpaBUIbHAs TPEYroJibHasg MNHpaMUAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHUAax, HNapaiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 971€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IUaroHaid, YIJIBL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH UM TOBEPXHOCTH NPABWIBHOM MNUpaMUBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KJIACC

Tesia Bpalenus

HunmuHapuyeckas MTOBEPXHOCTB, oOpazyroliue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas M OCh; IUIONIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromne KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocCHOBaHUE U BepliliiHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3syrollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IUIOMAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011ab Chephl.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka IUIMHApPA U KOHYCA.

KoMOuHanuy Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciaeacteus u3 He€. OO0bEM MIIMHJpPA,
koHyca. O0BEM Mmapa u 1maomaab chepsl.

[Togo6ubeie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOHMAASMU
MOBEPXHOCTEHN, 00bEMaMU NTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUiebHO U TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECYCHUS
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mimockoctu U B ipocTpaHcTBe. ClI0KEHNE U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHCHUEM TMPABUJI JEUCTBUUA C BeKTopamu. lIpsamoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTEpU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHMCKOTO OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
poLenyp TpaxIaHCKOTro oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICICTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMHUKH.
JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:
OCO3HAaHHEM JTyXOBHBIX LHEHHOCTEU POCCHUICKOTO Hapoa;

C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, JATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OyAYILIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ay, pelIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLEHUS
K CBOEMY 3JI0POBbBIO (370pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); (u3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAIX CHIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPoPECCHOHANIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnr W peamu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMpoOieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JJIS PCIICHHs 33jad B
00JIACTH OKDY’KAaIOIIeH Cpelbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOILEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH M  OOIICCTBCHHOHW MPAaKTHUKH, [MOHHMAaHHEM
MaTEeMaTHYECKONH HayKW Kak c(epbl UYeTOBEYECKOW MeATEIbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIIECTBJIATH TMPOCKTHYI0 W HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCAalbHbIMU Pe2yIMUSHbIMU OeUCEUIMU.

1)  Vnueepcanvuvlie  noznasamenvuvle  Oelicmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos obyuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamwezo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0OBEKTOB, TMOHATUH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeNCHUS  TOHATUH; YCTAHABIIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTE W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPUILIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBECHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpATh croco0 pemieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMUS;
dbopmyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHUPOBAHHBII IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYJIHUPOBATH 00OOIIEHHUS U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U ISl pEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TparuecK;

e OIICHUBATH HaA&KHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€H, HAIICJICHHBIC HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3Iu4yMe€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pe3ydbTaThl  pElIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1a4; MPUHUMATH 11EJTh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHU,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHAPOBATh CBOW JICUCTBHS C JPYTUMH UIEHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IMO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS IIporecca u
pe3yJibTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a7a4i, BHOCUTHb KOPPEKTHBBI B [IESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa €M U YCIOBUSIM, OOBICHSITDH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMas, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUM M CIEJCTBHUS U3 HHUX MPU PEHICHUU
reOMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAJICIIBHOCTDh U MEPIEHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpunupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JBYI'PAaHHBIM yTOJ, TpPaHU JABYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JABYTPAHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIHBIN NapaJlyIesienumne, Ky0).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TapajlIeIeUIEe Ibl).

OmneprpoBaTh MOHATHIMHE: CEKYIas MNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

CTpouTh ceyeHMs] MHOTOIPAaHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXyY, COOKY, CHU3Y.

Permars 3aaun Ha HaXOXKJICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE AaHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKM JO TMpPsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha BBIYHUCICHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMpuMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YEpPTEKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Il PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

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

IIpuBOIUTHE MNpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTUYeCcKd C(HOPMYJIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, annapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUYECKNX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, 0OO0pa3syrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacnosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIrO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (pOpMyI.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIIICHUS.

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



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

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILlCHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEUCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHATh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXKIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraroluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUe 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XXJICHUE FeOMETPUYECKUX BEJIUYHUH [0 00pa3liaM WU allrOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs mOpocTedIInEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJYyYEHHBbIE 3HAHWS Ha IMPAKTUKE: aHAJU3UPOBATh pPEabHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEI0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
b K
1 BBenenue B crepeoMeTpuio 10 uommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMHU 10 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢209e37
5 MHororpanHuk# 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeyeHUsl, paCCTOSIHUS U YIJIbI 4 1 Bubnmorexa [IOK
P ' P y https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoaudecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aejioB U TeM nudpoBLIE
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcbl
bu6mmoreka [IOK
1 Tena pamierus 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 o 5 1
OOBEmb TE https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
10 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE hitps-//m.cdsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600IIEHNE, 7 | bu6mmoreka [IOK
cucTeMaTHu3alys 3HaHuH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE OHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, TIOCKOCTb,
npoctpancTsBo. [IpaBuna
bubnunoreka LIOK
1 n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHMs IIIOCKOCTEH,
napajuieNbHBIX IPSIMBIX (OTPE3KOB),
CepeIuHbI OTpEe3Ka
[TonsaTHa: nepecekarommecs
bu6mmoreka IIOK
2 TIJIOCKOCTH, TIEpeCceKaronuecs mpsmas 1
https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh
[TonsaTHs: nepecekarommecs
bu6nunorexa LIOK
3 IJIOCKOCTH, TEpECEeKarOLINecs npsmMas 1
https://m.edsoo.ru/db685e73
1 TIJIOCKOCTh
3HAKOMCTBO C MHOTOI'paHHUKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmuorexa [IOK
PUCYHKax, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HavanwsHbie cBeeHNs 0 KyOe u

5 OUpaMUIe, UX Pa3BEPTKU U MOJEIN 1 bubnnorexa [IOK

PAaNIAE, TIX PESBep ' https://m.edsoo.ru/b30dff38
CeueHnss MHOTOTPaHHUKOB
6 HavansHbie cBeieHNS 0 KyOe U 1 bubnmoreka [JOK




NUpaMHuIe, UX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

https://m.edsoo.ru/3d8ffd32

bubnunorexa LIOK
7 MOCTPOEHUH CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUHU U CIICJICTBUSA U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM
bubnunoreka LIOK
8 MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
bubnuoreka [{OK
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.eds00.ru/65¢c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTHE 00 aKCMOMATHYECKOM
10 ocTpoe cTepeoMe aKCHO bubmrorexa LIOK
ITOCTPOCHUH CT: METPHUH: aKCUOMBI
P PeOMETP https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIIEACTBUS U3 HUX
B3anmHoOe pacnionokeHue npsMbIx B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubmuoreka [IOK
napajijIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
bubnunorexa LIOK
12 NapajuleIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPAIICIIBHOCTD TPEX
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
but6mmoreka [IOK
14 VYIIIBI ¢ COHANPABIECHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpOHAaMH

15 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajiIelIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuorexa [IOK
18 CBoiicTBa napajiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (burypsl Ha MIOCKOCTU: TETPad bubmmorexa [IOK
P + TEIPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bu6mmoreka IIOK
2 I1 i
0 OCTPOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
bubmmoreka IIOK
21 I1 i
OCTPOCHHE Ceneti https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
” "[IpsiMBI€ M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a%56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYIAPHOCTD NMPSAMOU U
23 HH(I:CKO(;Z’[FH'}II'IC Ii'ICH WK IJ)BI HbIE Bubnmorexa [IOK
- TEPHCHMIY AP https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsiMble mapasenbHble U bubmuoreka [JOK
MEPUEHINKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubmuorexa [IOK
MEPIIEHANKYIISIPHBIE K TITIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmoreka [JOK




pr[MOﬁ H IIJIOCKOCTHU

[Ipu3Hak nepneHauKyISIpHOCTH

https://m.edsoo.ru/f85bfc46
bubnunoreka LIOK

27
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/79165d15
73 Teopema o npsmoit bubnuoreka [JOK
MEPIEHANKYIISPHOM TIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePHEHIUKYISIPHOU MIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit Bbu6mmoteka [JOK
MEePHEHIUKYISIPHON MIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKymnsip 1 HAKJIOHHBIE:
P y2Ip bubnuoreka [{OK
31 paccTostHue OT TOYKH JI0 IIIOCKOCTH,
g https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOM JI0 IIIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
32 a(i)TOHHI/ICYOT EO‘{KI/I JI0 TUIOCKOCTH bubmmorexa [IOK
p g ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH
[lepnenauKynsip 1 HAKJIOHHBIE:
33 a(?CTOﬂHI/ICYOT EO‘{KI/I JI0 TNIOCKOCTHU bubmmorexa [OK
P g ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
[TepnienuKymnsip 1 HAKJIOHHBIE:
34 a(i)TOHHI/IeyOT quKH 0 IUIOCKOCTH Bubnmorexa [IOK
P fl ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOJ MEXKIY bubnmnoreka [JOK
MIPSIMOM M TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN yroil bubmuoreka [IOK
JBYTPAaHHOI'O yTIJIa https://m.edsoo.ru/5fa0b3ce
37 JIByTpaHHBIN YroJI, TMHEHHBIN yroJl bubnuorexa LIOK
JIBYIpaHHOI'O yrIja https://m.edsoo.ru/c7c777ed
38 [leprieHAMKYIAPHOCTD MIIOCKOCTEM: bubnuorexa [JOK




MPU3HAK NEPHEHIUKYIISIPHOCTH IBYX
IJIOCKOCTEN

[leprieHANKYIAPHOCTD MIOCKOCTEM:

https://m.edsoo.ru/ec3e2da3

39 MPU3HAK NEPIEHANKYJIIPHOCTH JIBYX bubmmorexa LIOK
. https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHuKyIApPHOCTD IIJIOCKOCTEM:
40 Hp§3HaK negnegnnxynapHOCTH JBYX bubmorexa LIOK
J https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN
41 TeopeMa 0 TpEX NEpPHEHANKYIIPAX bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYISIPAX bubmmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKyIIpax buomorexa LIOK
https://m.edso00.ru/9f246736
KonTtponbHas pabora o Temam
44 "[lepneHINKYIAPHOCTD NPSAMBIX U bubmmnoreka HOK
mIockocTeil" u "YTibl Mexy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTBHl MHOTOI'PaHHUKA,
45 BBIITYKJIbIE ¥ HEBBIITYKJIBIE bubnmorexa LHOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bubmuoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, npsaMOyTroJabHbIN bu6muoreka [IOK

MapasuiesienuIiel U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




48

[Mupamuna: n-yrojipHasi IUpamMuia,
rpadd 1 OCHOBAHUC ITUPAMUBI;
O0KOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMuJbl, IIpaBuJIibHaA 1 yceqéHHa;I
nupamuIa

bub6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBUIBbHBIE MHOTOI'PaHHUKHU:
MIOHSTHE MTPaBUIIBHOTO
MHOTOTpaHHHKA; IIPaBUIIbHAS IIpU3Ma
U IpaBUJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojpHas nupaMuja u
MIPaBWIbHBIN TeTpadp; KyO

bubnuoreka [{OK
https://m.edso00.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B TUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

bubnuoreka [IOK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

Boruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: p&€Opa, AMAroHau,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM NTOBEPXHOCTH MPSAMOU
MPU3MBI, TUIOIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
NPSAMOU MPU3MBbI

bu6nunorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

54

[Tnomans 60KOBOI MOBEPXHOCTH U

bubnunoreka LIOK




IIOBEPXHOCTHU HpaBHHBHOﬁ

MUpaMHU/IbI, TEOpPEMa O IUIOIIAAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMN

https://m.edsoo.ru/5603e30b

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5c04
b K
56 ITousitue 06 00BEME noamotexa O
https://m.edsoo.ru/7ad0020b
57 O0BEM TUPaMUIBI bubnnorexa [IOK
https://m.edsoo.ru/235171b3
N bubnuoreka [{OK
>8 OOLEM mpau b1 https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuIbI Bubmiorexa OK
https://m.edsoo.ru/79¢10312
60 O06BEM TUpamMuIbI bubmiorexa LOK
https://m.edsoo.ru/2faadc3f
bu6mmoreka IIOK
1 .
6 O0BEM mpu3MEL https://m.eds00.ru/79853608
bu6mmoreka IIOK
) .
6 ObbEM mpH3MEI https://m.edsoo.ru/1e053890
bub6mmorexa [IOK
63 OO0nBé
BEM TPHIMBL hitps://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora o Teme bubmuoreka [JOK
"O06BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OT'paHHUKC

https://m.edsoo.ru/098bedad




[ToBTOpEeHME, 0000IIEHNE
cucTeMaTHu3alus 3HaHuH.

66 Brrunciienue pacCTOSHUM: MEXKIY | bubnmnoreka HOK
JBYMsI TOUKaMH, OT TOYKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEX]TY
CKPEIIMBAIOIIUMUCS MPSIMbIMU
67 HToroBast KOHTpOJIbHAS paboTa 1 bubmorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alHs 3HAHUH.
Beruunciienue yrioB: Mex1
68 CerIHI/IBaI-OH_IZIMI/IC}I HpHML};MI/I, 1 buGnuorexa [IOK
. https://m.edsoo0.ru/56765e8b
MEXy NMPAMOM U IIIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudgposbIe
Tema ypoka Konrtpoabubie IIpakTnueckue bp
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThbI
pecypchl
Cdepa u map: meHTp, paanyc,
bubnunoreka LIOK
1 IAAMETP; TUIOIAAb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxeHue chepsl u
bubnuoreka [{OK
2 IJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepsl

3 N3o0paxkenue cdepsl, mapa Ha | bubnnorexa [JOK
mockocTy. CedeHus mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckasl HOBEPXHOCTb,

4 o0pa3yromue UIHHIPHIECKO 1 bubmuoreka [IOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; | bu6muoreka [JOK
I0Ma1b OOKOBOW U TIOJTHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue muimHapa HA
IJTOCKOCTH. Pa3BépTka muuHapa.

6 Ceuenus nuIdHIpa (MIIOCKOCTHIO 1 bubmmorexa TOK

N P ’ https://m.edsoo.ru/016e25eb
napajuieIbHON Win
MEePHEHAUKYISIPHON OCH LIHJIUH]IPA)
bu6muoreka [IOK
7 KoHnnyeckast noBepXHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pasyronire KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAaHHE U BEPIINHA,

bu6nmoreka [IOK
8 oOpasyrolas 1 ocb; IJI0LIAb
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJIHOIN MOBEPXHOCTH
Y cedéHHBIN KOHYC: 00pa3yromue u BuGmiorexa LIOK
9 BBICOTA; OCHOBaHUs U OOKOBast
https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK
MapasieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IIJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY)

1 KomOunamms ten BparieHus u bubmuoreka [IOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsr; cepa, BIUCaHHAs B bubnmnorexa [JOK
MHOT'OTPaHHHK UJIN B TEIIO https://m.edsoo.ru/0b136158
BpaIICHUS

13 [TonsiTre 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 00BEMOB TET https://m.edsoo.ru/26a03fb7

N bubmuoreka [{OK
14 OGbEM LHApa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [JOK
15 OOBEM H1apa H ILIOMALD ChepEl https://m.edsoo.ru/d189bde2
16 [TogoOHEbIE TEeNa B MPOCTPAHCTBE. bubmmorexa LIOK

https://m.edsoo.ru/810cfleb




COOTHOIIICHUS MEXTy TUIOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMHU
IMOIOOHBIX TEII

17 KonTponbHas pabora no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbI TET" https://m.edsoo.ru/4a33a8ab
13 BexTop Ha 10CcKOCTH U B Bu6mumoteka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
bubnunoreka LIOK
19 CrnosxeHue ¥ BBIYMTAHNUE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOXEHNE BEKTOpa Ha YHCIIO nomotexa LO
https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o TpéM
P P bubnunoreka LIOK
21 HEKOMILUIAHAPHBIM BEKTOpaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenumnena
Pemenne 3ama4d, CBSI3aHHBIX C
. . bubnuoreka [{OK
22 IIPUMEHEHHUEM IPAaBUII JEHCTBUN €
https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBII METOJT
23 Il I/Ip CLICHUN FCOMe’ll:“) WYECKUX bubmmorexa [TOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cuctema
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunatsl BekTopa. [Ipocreiimue https://m.edso0.ru/48db7058
3a/1a4yd B KOOpAMHATaxX
’5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHoe MpOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrios Mexy bubnmoreka [JOK

IMPpSAMBIMHA U IINIOCKOCTAMUA

https://m.edsoo.ru/8etbe78e




KouTponbhas pabota no teme

bu6nmoreka [IOK

27 "Beiropsi KSOP AHATEL B ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE U

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC | bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJITAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [IOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpEeHME, 0600IICHNE 1

30 CHCTeMaTH3alys 3HaHui. 3agaun 1 bubnunoreka LIOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/7491efe
peuieHus
[ToBTOpenue, 06o0IIEHNE U

31 CUCTEMaTHU3aIlus 3HaHUH. 3a/1auun 1 bubmuorexa [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpeHme, 0600mEeHNE U

0 cucrteMaTu3anus 3Hanuii. OCHOBHEIE 1 bub6mmorexa [IOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WtoroBas koHTpoJsibHas paboTa 1 Bubnmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600IEeHNE U 1 but6mmorekxa [IOK

cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbI cpeHero o01ero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsSMasi, INIOCKOCTb
- [TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CJICACTBUS M3 HUX MPH PEIICHUN
' TeOMETPUUYECKUX 33124
73 OnepupoBarh MOHATHSAMH: TNapalieIbHOCTh W MEPHEHAUKYISIPHOCTH
' MPSIMBIX U INIOCKOCTEN
74 KnaccudumupoBarh B3anMHOE pacIoNOXEeHUE MPSIMBIX M ITUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPAaHH JABYTPAaHHOTO YIJia,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJia, TpajayCHas
Mepa IBYyTpaHHOro yria
6 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIHHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAaHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIHHBIN Mapasuiesienume, Kyo)
KnaccupumupoBars  MHOTOTPAaHHHKH, BBIOWpas  OCHOBaHUS IS
. knaccupukanud  (BBIMYKJIBIE WM HEBBINYKIble  MHOTOTPAHHUKH,
' MPaBWIbHBIE MHOTOTPAHHHUKH, TPSAMbIE H HAKIOHHBIC IPHU3MBI,
napasieNenune/ibl)
- OnepupoBarb MOHSTUSMU: CeKyIas TUIOCKOCTB, CeueHue
' MHOTOTPaHHUKOB
210 OOBSICHATh  TPHHIHUIBI  TOCTPOCHHS  CEYCHWH  MHOTOTPAHHUKOB,
' UCTOJB3Yys METOJ CIIE/I0B
_ CTpouth ce4YeHHs MHOTOTPAaHHUKOB METOJIOM CIIE€AOB, BBHIMOIHSATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYP:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropuTMaM, IMNPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKHE MCTOIBI IIPpU
pelICHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO prIMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPAMBIMHA

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJroputMam, MNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOJbI IIpH
PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYMCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMUCA IIPAMBIMH, MCXKIY HpﬂMOfI H IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

Beramcnate 00bEMBI W IUIONIAAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyll, BHIYUCISATh COOTHOIICHUS
MEKTY IIOUIAASIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMECTPHHU, ICHTP, OCbh U IINIOCKOCTb CUMMCTPUHU (le"ypH

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTABICHHYIO Ha
YepTe)kax U pUCYHKaxX

[IpumeHnsaTh reoMeTpuueckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a/1a4, MpeIoiaraloliuX HECKOJbKO IIaroB PEIIeHUs, €CIU YCIOBHS
IIPUMEHEHMS 3aJJaHbl B ABHOH popme

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W  IJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPEOMCTPUICCKUX 3a/1av

7.20

[IpuBOIUTE MpHUMEpPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U

JKHU3HH, pACIIO3HABATDH MMPOABJICHUC 3aKOHOB T'COMETPHUHN B UCKYCCTBEC

[IpuMeHsTh NOTyUYEHHBIEC 3HAHUS Ha MTPaKTUKE: aHAIU3UPOBATh peasibHbIE
CUTyalluh M MPHUMEHATh HW3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peuneHus MaTe€MaTHYECKH copMyIMPOBAHHOMN po0IeMBI,
MOJIETMPOBATh pEalbHbIE CUTyallMH Ha S3bIKE T€OMETPUH, MCCIIEN0BATh
MTOCTPOCHHBIE MOJIEIN C UCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara aiaredpsl, pelmaTh MpaKTUYECKUe 3a7auu, CBI3aHHbIE C

HaXO0XIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero o001ero od0pasoBaHus
pe3yJbTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
61 HWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKas MOBEPXHOCTD,
' oOpasyroniye  KOHHYECKOH  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpamieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiioKeHue cephl U MITOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbauciarte 00bEMBI M IUIOMIAAM  TIOBEPXHOCTEH TENM BpalleHHS,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHK, BIIHCAHHBIM B cdepy u
6.7 OTHMCaHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpalleHUS
63 BEIUUCIIATE  COOTHOUICHWST MEXIy IUIOIAASMH TIOBEPXHOCTEH W
' 00BbEMaMU MOAOOHBIX TeI
6.9 N3o0paxath uzyyaemble GUTYPHl OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE  (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHJ CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpalleHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPeoOpa30BHIBATh HH(POPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEACTaBICHHYIO Ha
yeprexax U pUCYHKax
[TpumensTh TeoMeTpuuecKrue (PaKThl AJSL PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoaraloiuX HECKOJIBKO IIaroB PpeUIeHHs, €CIU YCIOBUS

MIPUMEHEHUS 3a/1aHbI B SIBHOU (hopme

6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmonasaTh ,Z[GﬁCTBHSI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKUMH CBOMCTBaMH OHH

o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BCKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U INPOU3BEACHHME BEKTOpA Ha YMCIIO, YIoJ
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BEICHUE, PACKIaIbIBaTh BEKTOP 10O

JABYM HCKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha IMPHUMCHCHHC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHHUC I'COMCTPUYCCKUX BCIUYUH II0 06pa3uaM WK aJITOPpUTMaM,
IIPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh npOCTEHIIME NIPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd W NPHUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLECCE
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BATH
IIOCTPOEHHBIE MOJEIN C HCIOIB30BAHUEM I€OMETPHUYECKUX MOHATHA U
TeopeM, armnapara anreOpbl, perars MpakTUYECKHe 3a/1a41, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3auMHOe pacrnonoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napajuleJibHble U CKpeluBaromuecss mnpsMble. [lapainenbHOCTh NOpSAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAapaJJIEIIbHOCTh MPSAMON M IUIOCKOCTU. YTJbl C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXAYy MpSAMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaljiesibHbIE TIOCKOCTH, CBOMCTBA MapajlielbHbIX
wiockocteil. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPBl HAa TIOCKOCTH: TETPadp,

KyO, mapaieNenuIe]], MoOCTPOSHHE CeUCHHH

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIJICIbHBIE U IEPIIEHAUKYIISAPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPAMOU MEPIEHIUKYIIIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpPAMOW M IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JMHEHHBIM Yyrojg JAByrpaHHoro yria. IleprneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHME OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 0
IJIOCKOCTH, MPOEKIMsI PUIypbl Ha IJIOCKOCTh. [lepneHanKyIspHOCTh MIIOCKOCTEH:
INPU3HAK  [EPHEHIUKYISAPHOCTH  ABYX  Iulockocrted. Teopema o Tpéx

NEePHEHANKYISIPAX

7.4

IloHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOI'DAHHMKA, BBIMYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHHKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHHUS MPU3MBI, NpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsAMOYToIbHBIA NapajuIeIeInIe T
u ero ceorcrsa. [Iupamupaa: n-yrojipHas nupamuia, TpaHd U OCHOBaHUE ITUPAMU/IBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMUJbI, IPABUIIbHAS U yCeU€HHAs MUpamuiaa.

OJIEMEHTHI nNpu3Mbl U TMHUPaAMUIBL. HpaBI/IJ'ILHBIC MHOT'OT'pAaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, MpaBWJIbHAs TpU3Ma M TpaBWIbHAS TMHpPAMUIA,
IpaBUJIbHAS TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN TeTpasrap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajliCJICIUICaAax, ImpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Brruncnenue 371€eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriel. [lnomans
OOKOBOM IIOBEPXHOCTH U IIOJHOM IIOBEPXHOCTU MPSAMOM HpPU3MBI, IUIOIIAJ]Ib
OCHOBaHHH, TeopemMa 0 0OKOBOW MOBEPXHOCTH MpsAMOH mpu3Msl. [1nomans 60koBoi
MOBEPXHOCTU M IIOBEPXHOCTU NPABWIBHOM MNUpaMHJbl, TeOopeMa O IUIOLIaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMblii 3JIeMEHT COleP:KAHUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoil moBepxHOcTH. KoHyC: ocHOBaHHME W BeplIMHa, oOpasyiomias U OCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: OOpasyrolue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTH

Cdepa u map: nueHtp, paauyc, JuamerTp, Iouaab NoBepxHocTu cepol. Banumuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesenunena u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0BEM mapa u Tionaab chepol




[TomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXKIY  IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISPHO OCH), CEUEHHUS KOHYyCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY ), CEUEHHUS 1Iapa
BexkTop Ha muockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxeHue BeKkTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemieHne 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOpaMU
[IpssMoyronbpHas cucreMa KooOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATax. YToi Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJII0B MCXKAY MPAMBIMU U IIJIOCKOCTAMMU.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTO/J IIPU PpCIICHUHU I'COMCTPHUICCKUX 3a/ a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 061Iero
o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHUSAMH: OIpENeICHuE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJ MAaTeMaTHUYeCKOW WHIYKLHNU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKACHHUA IpU PEIICHUU  3aj]ad,
OLICHUBATh  JIOTMYECKYIO0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, OIEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIIMCaHUs PealbHBIX IPOLECCOB U ABJICHUN U IIPU PELICHUU
3a1a4, B TOM 4HCJIE W3 JPYTUX YYeOHBIX NPEAMETOB, YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaThb Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpa(bLI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHSAMU: HaTypaJbHOE YHCIIO, LIEJIOE€ YHCIIO,
CTENEHb C LIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTENEHHU, CTETIEHb
C paluOHAJIbHBIM  IIOKA3aTelIeM, CTENEHb C  JICHCTBUTEIBHBIM
nokasareiaeM, Jorapupm 4YHUCIa, CUHYC, KOCHHYC M  TaHIE€HC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOJYJII0, PAlMOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXKECTBAa  HATYypaJIbHBIX,  LEJbIX,
paloOHalIbHBIX, JEUCTBUTENbHBIX YHUCEI; YMEHHUE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenh M HaUMEHbIIIee
oOmiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CUCTEMAMM  CUUCJIECHMS;  yMEHHE
BBITMIOJHATh BBIYMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU CO
CTENEeHsMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pAllMOHATIBHBIX

BBIPDAKECHHI; YMEHHE ONEPHUPOBATh MNOHATHSAMHU: IOCIEI0BATEIbHOCTD,




apudmernueckas nporpeccus, reoMeTpuuecKas nporpeccusi,
OCCKOHEYHO YyOBIBalOIIas TIeOMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMEHHE ONEpPHpPOBaTh IOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apupMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBAThH
MOHATUSIMU: Marpumia 2x2 u  3X3, omnpeneauresib  MaTpUIlbl,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC DpPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MU CHCTCMbBI C IIapaMETPOM; HPHUMCHSITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (GYHKIMH, HauOOJbIllee M HAUMEHbIlIee 3HAUEHUS
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (PYHKIMSI, aCUMIITOTHI rpaduka
dbyHKUMH, TIepBas U BTOpasi NPOM3BOHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICII TPOM3BOAHOM, IEepBOOOpa3zHas, OINpeAeHEHHbIN
UHTETpajl; YMEHHME HaXOJIUTh ACUMNTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IPOM3BENEHHUS, YacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOM K Tpaduky
GYHKIUMM; YMEHHE HaxXOJUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (QYHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOJHYIO JJS HCCIENOBaHMUS (PYHKLUH,
HaXOAWTh HauOOJIbIINE M HaUMEHbIIHWE 3HaueHus (PyHKUWN; CTPOUTH
rpaduKd MHOTOUWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUeCKOro
aHaIN3a; MPUMEHATh TMPOU3BOAHYIO JUIS HAXOXACHHUS HaWITydIlero

pelmiCHus B HNPUKIIAJAHBIX, B TOM YHCJIC COHHUAIIBHO-DKOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HaAXOIUTh TUIOMIAN U O0BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKuus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTH TI'paUKH W3yYCHHBIX (DYHKUIMH, BBINOIHATH MPEoOpa30BaHUS
rpaduKoB (HyHKIMNA, UCTIONB30BaTh TPAdUKHU ISl U3yUYEHUS POIIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIOMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU YIPaBJIEHUS JUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
peanbHbBlE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHHS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBHUIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: CpeHee apupMETHUECKOe, MeIuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYeHUs, pa3Max, JUCIepcus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HaOOpa; yMEHHE U3BIIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBIECHHYI0 B TalnMIax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOWCTBA PeaibHbBIX MPOLIECCOB U
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAaOIMIl U TUarpaMM;
HCCIIEIOBaTh CTaTUCTHUYECKHE NaHHbIe, B TOM YHCIIE C IPUMEHEHUEM
rpadpu4ecKux METOJ0B U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
HCCIIEIOBaTh COBMECTHbIE HAOMIOACHHMS C TOMOILNBIO JAUarpaMm

pacccuBanus U JIMHENHOM perpeccuun




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIyYalHOrO COOBITUS; YMEHHUE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJIHON
BEPOSATHOCTH, (popmyny bepHyium, komOuHATOpHBIE (PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM:  CIy4yailHass BEJIWYMHA, pacCIpeleleHUe BEpPOATHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW  BEJIMYMHBI, (QYHKIHMHM paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEIbHOTO W HOPMAJbHOTO  PAaCIpPElEICHUN;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeaeieHuil i
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHHE NPUBOAUTH IHPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHNE, IEPECTAHOBKA,
YUCIO COYETAaHMWH, YMCIO IepecTaHOBOK; OumHOM HploToHa; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (PAKThI M PACCYXKACHUS JJIs PELLECHUS 3a/1ay;
OLICHUBATh BEPOATHOCTH pealIbHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH IIOJyUYECHHBIN PE3YJIbTAT

YMeHue onepupoBarh IOHATHUAMM: TO4YKA, MpsAMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yroJ,
JBYI'PAaHHBIA YIoJ, TPEXTPAaHHBIA YIroOJI, CKPEIIMBAIOLIUECS IpPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJ
MEXIY MPSMBIMH, YTOJI MEXIy NPSIMOM M INIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKAY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (DAKTHI M TEOpeMbl IJIAaHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MAaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
Ky0, mapajuienenunen, Npu3Ma, HUpaMuaa, (urypa U MOBEPXHOCTH
BpallleHNs, UWIMHIpP, KOHYC, map, cdepa, IIomaas cepbl, MIomaib
MOBEPXHOCTU NUPAMUJBI, NMPU3MBIL, KOHYycCa, IWIMHApA, O00BEM KyOa,

NpAMOYT'OJILHOTO TMapaJuICICIiuieaa, nupaMuabl, NpPU3Mbl, HUIXHApPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHyCa U IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomascs cepbl, IUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M OBEPXHOCTH
BpAILCHUS, UX CEUEHUS], B TOM YHCIIE C TIOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yYMEHHE NMPUMEHATh CBOMCTBA r€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH OINpEEICHUS] H3YyYaeMbIX (UTyp, BBABUTaTh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX I'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOJHHUTEIBHBIC

MOCTPOCHUS

11
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13

YMeHue omepupoBarh IMOHATHSAMHU: JBW)KCHHE B  IPOCTPAHCTBE,
napajuleIbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpBI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXHUTEKTypE€; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHHS
IpU pElIeHWH 3a]a4; HAXOIUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yTOJI, TUIOIManh, OOBEM) TpH pEHICHWHM 3a]a4 W3 JPYTUX Y4eOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HHU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENIMYUHBI (IUIMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAL IMOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBbIe (POPMYJIBI M METOMABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0Oa, TPSIMOYTOJBHOTO Mapajuiesenurieia, MUPaMHIbL, TPU3MBI,
HWINHApPA, KOHyCa, Iapa; yMEHHE HaXOAUTh OTHOLIEHHE OO0bEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAs CUCTEMA KOOPIHUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIIO, Pa3lOXKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEICHHUE, BEKTOPHOE IPOU3BEACHUE, YIOJ MEKIY
BEKTOpPaMHU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOL
JUIST pEHICHUS] TEeOMETPHYECKHX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOASAIIMN METOA JUIsl pEHIeHHs 3a7adu,
IMOHMUMAaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOABJICHUC 3aKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM M  MHUPOBOM

MaTeMaTH4YeCKOM HayKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon
1 Uucna u BBIYUCTICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
1o Panmonaneubie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE IPOOH
13 Apudmerndeckuii KOpeHb HaTypajdbHOHM cremneHu. JlelicTBus ¢ apudmeTHIecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHaIbHBIM Moka3areneM. CBoMCTBa
' CTETeHH
15 CuHyC, KOCMHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm yucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI
HevictButenbHble  yucia. ApupMETHYECKUE OINepalud C JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUKA U OI[CHKA
pe3yJibTaTa BBIYMCIIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 [{enbie u IPOOHO-palIMOHANBHBIE YPAaBHEHHS
2.2 HppaunroHanbHble YpaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
24 [TokazarenbHble U TorapupMUUYECKUe ypaBHEHHS
2.5 Ienbie u poOHO-palOHAIEHBIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 @yHKUIUHU U TpaduKu
31 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuum.
32 [IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMmnTorel TpadukoB ¢GyHKnmid. CBoHcTBa  (yHKIHIA,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX (OYHKITHIA
[IpumeHeHne NPOU3BOJHON K HCCIENOBAHMI0 (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxneHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKLIHUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE U TNTOCKOCTH B MTPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS




7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» MaremaTuka: anredpa 1 Hayajaa MaTeMaTHUYE€CKOTO aHAIN3a, TEOMETPHSL.
I'eometpus. 10-11 xnacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

OI'C "Mog mkona"



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 652185396560566351996131268363309912619724340195
Bnapgeney Epwosa EneHa BacunbesHa

OeicTevTened C 26.11.2025 no 26.11.2026



http://www.tcpdf.org

		2026-03-30T11:58:25+0500




