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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

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

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo 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

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIy HPSMOH U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEeHTbl Npu3Mbl U nupamuisl. [IpaBunbHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadIp u ukocadap. CeueHus Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM HUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuleIbHO€ OCHOBAaHUIO U MPOXOSAIIEE 4Yepe3 BEPIIMHY), CECUEHUs
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemenue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yueOHOTO MpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYaIOIIETroCcs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUUYECKOW IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JPYrUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  TMOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLICHUN, paccyXIeHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM pPa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryispHas busnueckas AKTHUBHOCTB); (bu3HIecKoro



COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEATEIIbHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MNPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeid mnpodeccnrt W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIsI pelieHus 3a1ad B
o0JIacTU OKpYyKarollel cpenbl, IUIAHUPOBAHUS IIOCTYNKOB M OLEHKU UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIEeH Cpeibl.

LleHHOCTH HAYYHOI'0 TO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTU, 3TarnoB €&
pPa3BUTUS U 3HAYUMOCTH JUIS Pa3BUTHS I[MBUJIN3ALMU; OBIAJCHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOW KakK CpEICTBOM IIO3HAHHS MHUPA;
TOTOBHOCTBIO OCYIIECTBISAITh MPOEKTHYID U HUCCIEAOBATEIBCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yIOTCS OBJIaJICHUEM YHUBEPCAITBHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL  OKpYJHcanowe2o  Mupd,  HpuMeHeHue  JIOSUYeCKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX

OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpEICICHUs] ~ TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATh  CYXKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBbIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBIITH ~ MAaTEMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npegiaraTb  KpUTEpUU s BBISIBICHHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPECUNH;

JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEIIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh croco0 pemeHus yuyeOHOMl 3agaud (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

UCITIOJI30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHMUS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHOe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJIECHMS, MPOLECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbBIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c undopmanueii:

BBISABJIATE JePUIUTHI MHPOpMAIIMK, JaHHBIX, HECOOXOAUMBIX JJII OTBETA
Ha BOIIPOC U JJIsI pELLICHUS 3a/1a4K;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



2)

CTPYKTYpUPOBaTh HHGOPMAIIUIO, TIPEACTABIATh €€ B Pa3IMYHBIX (Popmax,
WLUTIOCTPUPOBATH TpaduiecKi;
OLICHUBATH HaJEXKHOCTD uH(bOpMaIuu 1o CaMOCTOSITEJIBHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

Yuusepcanonvie  KoMMyHuxamueuwle Oelicméus, 00ecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIEJSIMU OOIIEHHUS; ICHO, TOUHO, IPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NHMCbMEHHBIX TEKCTax, JaBaTh IMOSCHEHHUS 110
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJY4YEHHBIN pPE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBATh UJIEU, HAIEJIEHHbIE HA MIOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»XuBaTh pas3jinyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh ¥ HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VHAMBHUIyaJIbHON pabOThI IPU pELICHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOH JAESATENbHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbBD» W UHBIE); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMM YJIE€HAMH KOMaH/bI;
OILICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG NTUUYHOCHIU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEIICHUsI 3a]1a4i, BHIOUPATh CIIOCOO peleHUsI
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:



e BIIQJETh HABBIKAMU TIO3HABATEIHLHON pediIeKcHr KaKk OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJISI TIpolecca U
pe3yibTaTa pelieHus MaTeMaTUYeCcKon 3a/1auu;

e TMpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITENHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
NPUYUHBI JTOCTUKEHUSI WIM HEIOCTHKEHHS pe3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBath NOHATUAMU: TOUKA, IPSIMAasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduumpoBath B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
peOpo IBYTpaHHOTO yTIja; JMHEWHBIM Yrojl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yrija.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOIPaHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBat ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeIeIUNeabl).

OnepupoBaTh MOHATUSMHU: CEKYILAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSl METO/I CJIEIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIEJOB, BBIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemars 3aaun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJApTHBIX MAaTEeMAaTHYECKUX 3a7a4 Ha BBIYUCIEHUE PACCTOSHUNA MEXIY IBYMS



TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TIPSMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEJIIMYUH 110 00pasram miu
QITOPUTMaM, TPUMCHSS HW3BCCTHBIC aHAJTUTHYCCKUE METOABI IPU PCIICHHH
CTaHJAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXKIY
CKPEIIMBAIOIMUMHUCS ~TPSIMBIMH, MEXKIy TNPSIMOA ¥ IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
ngpamMuga) ¢ TOpuUMEHEHHeM (OpMYJ; BBIYHCIATH COOTHOIICHHUS  MEXKIY
TUIOMIAASIMHU TTOBEPXHOCTEH, 00hEMaMU TI0IO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBBIBaTh M HHTEPIPETHPOBATH HHOpMAIMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MpeJCTAaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThI I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHsAT,  MpoOCTEHIIMEe MpPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMpUPOIE U
JKW3HH, PAaCIIO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJTyYCHHBIC 3HAHMS Ha MPAKTHUKE: aHAJIU3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKn CPOPMYIMPOBAHHON TIPOOIEMBI, MOJICIHPOBATH peaTbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICIO0BaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM I'eOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITUYHH.

11 KJIACC

OnepupoBaTh TOHITHAMU: MWJIWHIPHYECKAs TMOBEPXHOCTh, OOpPa3yOIIHEC
WIMHAPUYECKON  TIOBEPXHOCTH;  IIWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yrolrue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi mOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacroyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTA; IIIapOBOM CJIOM, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Bbruncnsate  00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH Ted  BpallCHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpAILLCHHUS.

Bb4uchsTe COOTHOLICHUS] MEXIY TUIOMIAASMH MOBEPXHOCTEH M 00BEMaMU
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHpPETUPOBATH U MPeoOpa3oBBIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JIEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.

[IprMeHATH IpaBUIIO NTapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJIsIpHOE IPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IIPOM3BEICHUE, PpACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensaTs reomeTpuyeckue (HakThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocremme reoMeTpuyecKUe 3a1add Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedle IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINUTHE NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.



[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEA0BATH IIOCTPOCHHBIE MOJEIH C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIC C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P s https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUH: TOYKA,
npsiMasi, III0CKOCTh, MPOCTpaHcTBO. [IpaBuia
1 M300pakKCHUS Ha PUCYHKAX: U300pakKeHUs 1 bubmorexa HOK
p N PHCYHKax: p https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapajieTbHbIX MPSMbIX
(OTpe3KoB), cepeAHBI OTPE3Ka
) [ToHsTHSA: TTIEpeceKaroNTuecs MII0CKOCTH, 1 bubmuoreka [{OK
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 ITonsATHA: IEpeceKaronInecs II0CKOCTH, 1 bubmmnoreka HOK
MIEPECEKAIOIIMECS MPpsAMasi U IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAaMHU, U300pakeHne
4 MHOTOTPaHHHUKOB Ha PUCYHKaX, Ha 1 bubmorexa [OK
p prcyliax, https://m.edsoo.ru/a63959ed
MPOSKIIMOHHBIX YePTEkKaX
HavanbsHbIe cBesieHUs 0 KyOe U TUpaMHJIe, HX
5 a3BEPTKH U MoAean. CeueHus 1 bubmorexa LIOK
PAssep ' https://m.eds00.ru/h30dff38
MHOTOTPaHHUKOB
HavanbHble cBeieHus 0 KyOe U upaMuie, ux
6 a3BépTKU U Monenn. CeueHns 1 bubnnorexa [JOK
passep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMaTHYECKOM TOCTPOCHUU
but6mmoreka [IOK
7 CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUHU U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
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[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

bubnunoreka LIOK

8 CTEPEOMETPHUHN: AKCHOMBI CTEPEOMETPUHN U
p p p p https://m.eds00.ru/239c8ch4
CIIEIICTBUS U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U Bubmorexa HOK
p i P p https://m.eds00.ru/65c60106
CJIEZCTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHUYECKOM IMOCTPOCHUH
10 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U Bubmiorexa OK
P P P p https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOe pacnosioxkeHUe MPSIMBIX B
11 [IPOCTPAHCTBE: IEPECEKAIOIINECS Bubmiorexa OK
poctp - 1ep B ’ https://m.edso0.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBIC
[TapaieabHOCTh IPSIMBIX U TUIOCKOCTEH B
12 [IPOCTPAHCTBE: MapauielIbHbIE IPIMBIE B buGnuorexa [IOK
poeIp AP P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MaPAUIETbHOCTD TPEX MPSIMBIX
[TapayienbHOCTh MPSMBIX U TUIOCKOCTEH B
13 rpocTpadcTse: [lapamieabHoCTh IPIMON U bubmiorexa LOK
pocTp - 11ap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYrabl ¢ coHanpaBiIEHHBIMU CTOPOHAMHA bubmiorexa LOK
p p https://m.edsoo0.ru/9f4071b9
15 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubnmorexa LOK
Ay TIp pocip https://m.edsoo.ru/fe 733862
16 VYroa Mexay npsIMBIMH B IPOCTPAHCTBE bubnnorexa LOK
Ay TIp pocip https://m.edsoo.ru/2935a9a0
17 [TapannensHOCTh IIIOCKOCTEN: MapalIeIbHbIE bubnuotexa [JOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuotexa [JOK
18 CaolicTBa napasuieabHbIX MIOCKOCTEN

https://m.edsoo.ru/e504d656
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19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA Bbu6muotexa [JOK
IJIOCKOCTH: TETPadp, KyO, mapasuiesIeIuIe T https://m.edso00.ru/4a28dc02
bubnunorexa LIOK
2 I1 7
0 OCTPOCHHE CEHeHit https://m.eds00.ru/1d434dof
. bubnuorexa [{OK
21 Hoctpoerie cewerit https://m.edsoo.ru/ec26fe5d
KonTponpHas padora o Teme "IIpsimbie 1
22 IUIOCKOCTH B npocTpaHcTse. [lapanienbHocTb bubmorexa LIOK
poctp o P https://m.edsoo.ru/9a0a9e56
MPSIMBIX | IJIOCKOCTEH
93 [IeprieHAUKYIAPHOCTD NPAMOM U IIJIOCKOCTH: bubnuoreka [IOK
NEPIEHAUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [Tpsimble mapanieabHble U NepHEeHANKYISIPHBIE K bubnnorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapajuiebHbIE U NEPIEHIUKYISPHBIE K bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISPHOCTH TIPSIMOM 1 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnnorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o psIMOM NTEPIIEHANKYIISIPHON bubmmnoreka HOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsMoit epreHANKYIIPHON bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU bu6muoreka [JOK
IUIOCKOCTHU https://m.edso0.ru/7d18834b
[TepneHaAuKyIsIp ¥ HAKJIOHHBIE: PACCTOSIHHE OT
PHEHAHIYIED P N but6mmorekxa [IOK
31 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOH 10

IIJIOCKOCTH

https://m.edso0.ru/33c477d3
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[lepnieHiuKysip ¥ HAKJIIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 710 bubmmorexa LIOK
A s P A https://m.edsoo.ru/66fefadd
IIOCKOCTH
[lepnieHiuKysip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT
33 TO‘-II)KI/I 0 HJ?OCIE)OCTI/I aCCTOSIHIfe OT IPSAMOI 10 buomorexa LIOK
A ds P A https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSHUE OT
34 TOfKI/I f[) milocfocm aCCTOFIHIfe OT IPSIMOU 110 bubmrorexa LIOK
g P P A https://m.edsoo.ru/dbee22bc
IJIOCKOCTH
35 VYribl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM 1 bubmmoreka [JOK
IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi Bbu6mmoreka [JOK
JIBYTPaHHOIO yrIjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmuoteka [IOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 IlepnieH UKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK bubmmnoreka HOK
MEPIECHINKYISIPHOCTH JABYX IUNIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: IPU3HAK bubmmnoreka HOK
MEPIECHINKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: PU3HAK bubmuoteka [IOK
MEPIECHINKYIISIPHOCTH ABYX MIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepHEeHAUKYIApax buomrorexa LIOK
P P PHCHAHIIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEx mepHEHANKYIIPAX bromorexa LIOK
P P PHICHIIIYIHD https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepreHANKYIIApax bromrorexa LIOK
P P PHCHIHRY AP https://m.eds00.ru/9f246736
44 KoHTponbHas paboTta 1mo Temam bubnuorexa [JOK
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"TleprieHAUKYJISPHOCTD MPSIMBIX U IJIOCKOCTER"
1 "YTIIbl MEXY IPSMBIMH U TIIOCKOCTAMU"

https://m.edsoo.ru/5b971ef3

ITonsarue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHThBI

45 MHOTOT'PAaHHUKA, BBIIYKJIbIE U HEBBIITYKJIBIE bubmmorexa [JOK
P > BPITYIC Y https://m.eds00.ru/2d24e873
MHOTOIPAaHHUKHU; pa3BEPTKAa MHOTOTPaHHUKA
[Tpusma: nN-yronpHas nmpu3Ma; rpaHu U
46 OCHOBAHMS MIPU3MBI; TIpsiIMasi 1 HAaKJIOHHAs bubnmnoreka HOK
pU3MbI; OOKOBas ¥ TTOJIHAS TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPU3MBI
47 [Tapannenenunen, npsMOyroIbHBIHI bubmmoreka [JOK
napa’suiesienuIie]l U ero CBOMCcTBa https://m.edsoo.ru/8a7be683
[upamuna: N-yrojapHas nupaMuia, TpaHu U
48 OCHOBaHHUE MUPaMUIbI; OOKOBAs U MOJHAS bubnunoreka LIOK
MMOBEPXHOCTh MUPAMUJIBI; IPaBUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHasi TUpaMuIa
[IpaBusibHBIE MHOTOTPAHHUKU: TIOHSATHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTpaBUJIbHAS
49 npu3Ma ¥ MpaBUIbHAS MMPaMUIa; TPaBUIIbHAS brbmmorexa [TOK
p p p - 1P N https://m.eds00.ru/074c8865
TpeyrojbHas mupaMua U MPaBUIbHBII
TeTpa’ap; Kyo
[IpencraBienue o mpaBUIbHBIX
50 MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1 bubmorexa [IOK
p ' P, P https://m.edsoo.ru/a0fdd5bf
MUKOCa3IP.
CummeTpus B TPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOUYKH, MPSMOH, TUIOCKOCTH.
but6mmorexa [IOK
51 DNeMEeHThl CUMMETPHUH B MHUpaMuax,

napaiClicnuicaax, nmpaBUJIbHBIX
MHOT'OI'paHHUKax

https://m.edsoo.ru/b9e777d9
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Brrunciaenue 351eMeHTOB MHOTI'OT'PaHHUKOB:

bu6nunoreka LIOK

52
pE€Opa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
IIOBEPXHOCTHU IIPSAMOM IPU3MBI, IIOIIA/b bubmunoreka [JOK
53 . .
OCHOBaHHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH https://m.edso00.ru/37d84157
IIPSAMOM TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 IIOBEPXHOCTHU IIPaBUIILHON NMMPAMHUJIBI, TEOPEMA bubnuoreka [IOK
0 MJIo1aau OOKOBOW MOBEPXHOCTU YCEUEHHOM https://m.eds00.ru/5603e30b
MAPaMU/IbI
55 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
= Honsrue 06 0breme https://m.edsoo.ru/7ad0020b
" bubnuoreka [{OK
S OObEM nipavH b https://m.edso0.ru/235171b3
N bubmuoreka [{OK
58 OOBEM nHpamu el https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 06
DEM THpaMIH https://m.edso0.ru/79c10312
N bubnuotexa [JOK
60 06
DEM TTHpAMIH https://m.edsoo.ru/2faadc3f
" bubnuotexa [JOK
61
OObEM Mpu3MEI https://m.eds00.ru/79853608
" bubnuotexa [JOK
62
OObEM MpH3MEI https://m.eds00.ru/1e053890
63 O0BEM TTPU3MBI bubmorexa HOK

https://m.edso0.ru/482d3f51
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KonTtponsHast padora no teme "O0bEMBI Bbu6muotexa [JOK
64 1
MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHUE, 0600IICHNE CHCTEeMATHU3AIIHS
65 sgannii. [loctpoenune ceuennii B 1 bubnmorexa LHOK
’ p https://m.edso0.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIUuKCIIeHUE PaCCTOSHUM: MEXITY
66 BYMsI TOYKAMH, OT TOYKH JIO IIPSAMOIL, OT TOUKU 1 bubnnorexa [JOK
JBYM ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
JI0 TIFIOCKOCTH, MEXKIY CKPEIIUBAOIIUMUCS
PSIMBIMU
bubnuoreka [{OK
7 u 1
6 TOroBasl KOHTPOJIBHAA paboTa https://m.edso0.ru/b9146bc0
[ToBTOpEeHUE, 0600IICHNE CHCTEMATH3AIIHS
3HaHui. BeIYUCiIeHe yriloB: MexX
68 CKPEIMBAIOIIIMMUCS HYI;[MBIMI/I MCI[)IZ apIMOn 1 bubnmorexa [JOK
petit B p ’ Ay b https://m.edso0.ru/56765e8b
Y TUTOCKOCTBIO, IBYTPAaHHBIX YTJIOB, YTJIOB
MEXTY TUTOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
undpposbIie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bcero 5 6 oOpa3oBaTe/ibHbIE
padoThI padoThI pecypehI

1 Cdepa u map: eHTp, paanyc, AMameTp; 1 bubnmnoreka HOK
TIJIOIA b TTOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnionoxenue chepsl U TUIOCKOCTH, BuG 10K

nonImoTexa

2 KacaTeJbHas MJI0CKOCTh K cdepe; MIomaib 1

b https://m.edsoo.ru/bed12a43
cdepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnnoreka [JOK
CeueHnus mapa https://m.edso0.ru/bc15f7f2
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIre

. bubnnorexa [JOK
4 HUATUHAPUYECKON MTOBEPXHOCTH, OCh 1 https://m.e dSO(])_[I‘U 16054b8c1
LMJIMHIPUYECKON MOBEPXHOCTH T '
[{unuHap: ocHOBaHMS U OOKOBAs MOBEPXHOCTb,
. bubmuoreka [JOK
5 o0pa3yrolas 1 och; MI0MAaAb OOKOBOM U 1 1
. https://m.edso0.ru/188f6216
MOJIHOM MTOBEPXHOCTHU
N3obpaxenue muianHApa Ha TIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bu6muoreka [JOK
(MI0CKOCTBIO, TapaLIeIbHON HIIH https://m.edsoo.ru/016e25eb
MEPIECHIUKYISIPHON OCH IIUIUHAPA)

KoHnueckasi moBepXHOCTh, 00pa3yroIue
. bu6muoreka [JOK
7 KOHHYECKOW MTOBEPXHOCTH, OCh M BEPIINHA 1 nommoreka I
. https://m.eds00.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
3 KoHnyc: ocHOBaHMe 1 BepiInHa, 00pa3yromas u 1 bubnmnoreka [JOK

0Cb; IJI0I[a b OOKOBOM U IOJIHOM

https://m.edso0.ru/897dd3b2
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MMOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

bub6nmoreka [IOK

9
OCHOBaHHMA U OOKOBast MOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3o00pakeHre KOHyca Ha IMIIOCKOCTH.

10 Pa3BépTka konyca. CeueHusi KoHyca bubmmoreka [JOK
(TUTOCKOCTBIO, MapajuIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTHIO, IPOXOIAIIEH Yepe3 BEPIINHY)

KoMOuHamust Ten BparieHus u bubnunoreka LIOK

11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BiMcaHHast B MHOTOI'PAaHHHK WUJIH B TEIIO bubmmorexa [JOK

pa, P https://m.eds00.ru/0b136158
BpaIleHus

13 [Tonsitue 06 06béMe. OCHOBHBIC CBOWCTBA bubnuoreka [IOK

00BEMOB TET https://m.edso00.ru/26a03fb7
" bubnuoreka [{OK
14
OObEM wmHHpa, KOHycCa https://m.edsoo.ru/5513d87b
N bubnuoreka [{OK
1
> OOBEM Wwapa oAk Chepe! https://m.edsoo.ru/d189bde2
[Tono6OHbIe Tena B MPOCTPAHCTBE.
16 COOTHOIIICHHS MEXKTY TUIOIIAasIMHU bubmorexa HOK
N _I,[y tai https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI

17 KonTtponbHas padora no temam "Terna bu6muoreka [JOK
BpaieHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmorexa [IOK

P pocTp https://m.edsoo.ru/5caefclb

19 CI10’)keHHEe ¥ BBIYMTAHHUE BEKTOPOB bubmorexa [TOK

P https://m.edso0.ru/23f4f089
20 YMHOXEHUE BEKTOpa Ha YUCIIO bubnmoreka [JOK



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

Pa3nosxeHne BeKkTOpa 110 TpEM

https://m.edsoo.ru/dee379eb

21 HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio bubmorexa LIOK
P pam. 11p https://m.edsoo.ru/a28fd74e
napasuiesenumneia
99 Pemenue 3agay, cBA3aHHBIX C TPUMEHEHUEM bubnmnoreka HOK
IIpaBUJI IEUCTBUH C BEKTOPAMU https://m.edsoo.ru/5a827900
23 KoopauHatHo-BEKTOpPHBIN METOJ IIPU bubnmnoreka HOK
pEelIeHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[TpsimoyronbHas cucTeMa KOOpAUHAT B
24 i pOCT ZI;{CTBG Koopaunatst BZT(TO a bubmorexa LIOK
POSTPH - moopA pa. https://m.eds00.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
o5 VYron mexay Bektopamu. CKasipHOE bubmmoreka [JOK
MPOMU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
Brluucnenue yrioB Mex1y NpsiMbIMUA U bubnnorexa [JOK
26
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonrtponbHas padora no reme "Bekrops! u bubmmnoreka HOK
KOOpPJIMHATHI B TPOCTpPaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpenue, 0600IIEHNE U CHCTEMATH3AITUS
28 3HaHU. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI brbmmorexa [TOK
' YPEL » TEOP https://m.edsoo.ru/1780ba5d
Kypca IUIaHUMETPUHI
[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3AIIHS
29 3HaHUU. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBI bubmmorexa LIOK
' YPEL > TEOP https://m.edso0.ru/078cd184
Kypca IUTaHUMETPUHU
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs
30 3HaHWNA. 3a/1a4¥ IJIAHUMETPUU U METOJIBI X bubmmorexa [JOK
s P A https://m.edsoo.ru/7491efe0
pelIeHus
31 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS bu6muoreka [IOK

3HAHUH. 321,[[3‘-11/1 MIaHUMCETPUU U MCTOAbBI UX

https://m.edsoo.ru/4dffda97
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peLeHus

[ToBTOpeHue, 0000IIEHNE U CHCTEMATH3ALUS
32 3HaHuil. OCHOBHBIE (DUTYPBI, (HAKThI, TEOPEMBI
Kypca CTepeoMeTpuu

33 Wrorosas KoHTpOJbHAS paboTa

[ToBTOpEHME, 000OIIEHUE U CUCTEMATH3 AL
3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

34

bu6nmorexa [IOK
https://m.edsoo.ru/74b2ad91

bub6nmoreka [IOK
https://m.edsoo.ru/ec24dfc2

bub6nmoreka [IOK
https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTh
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPHU PELICHUU
' reOMEeTPHUECKUX 3a1au
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloioX€HUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIA YTOJI, TPAHU JBYIPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEWHBIH yrojl ABYrpaHHOIO yria, rpaaycHast
Mepa JIBYTPaHHOTO yTiia
- OmnepupoBarh MOHATUSMH: MHOTOTPAaHHHK, BBIYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'paHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccuduimpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS IS
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBINYKJIblE  MHOTOI'DAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
napaJiesIenune bl)
29 OmnepupoBatb TIOHSI THSIMH: CeKyIIas TUTOCKOCT, ceueHue
' MHOT'OI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' WCTIONB3Ysl METOJ CIIEJIOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJIOM CJIEJOB, BHIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HaXOXACHUE TE€OMETPHUECKUX BEJIMUMH 1O o0pas3iaM




7.13

7.14

WM aJIroputMam, IMPUMCHASA HW3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI ITPpH
peiCHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYMCIICHUC
paCCTOXHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

Pemrate 3aa4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WK aJiropurMam, IMMPUMCHASA HU3BECTHBLIC AHAJIUTHUYCCKUE MCETOAbI IIPpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIUMUCA IIPAMBIMH, MCKIY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMaMu 0TOOHBIX

MHOI'OI'paHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPBI
W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, NpPEACTABICHHYIO Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI AJIs1 peICHUST CTCPCOMECTPHUUCCKUX
3aaa4, MpearnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOH (bOpMe

7.18

7.19

[IpuMeHATH mpocTEHIINE IMPOrpaMMHBIE CPEICTBA U JIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HH, pACIIO3HABATH NPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MONyYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBATh pPeabHbIe
CUTyallud M NPHUMEHATb HW3YYEHHbIE MOHATHS B IIpOLECCe IOMCKa
peleHus MaTeMaTHYECKU chopMyITMPOBAHHOM po0JIeMbl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, armapara ajiredppl, pemarb NpakTUYECKUe 3a/1aduu, CBSA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYINH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePSIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [UIMHIPUYECKast TOBEPXHOCTh, 00pa3yromine
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, MHMIMHIP, KOHUYECKas IMOBEPXHOCTb,
' o0Opa3yioe  KOHHUYECKOM  TOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSATHSIMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHUE IIAPOBOIO CIIOSI, BHICOTA
IAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' TEOMETPUUECKUX TEJI C IPUMEHEHUEM (HOPMYJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIMCAaHHBIH B chepy u
6.7 ONMCaHHBIN OKOJIO cdeprl, chepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpaIICHUS
6.8 BBIUMCIIATE COOTHOUIEHHS MEXAYy IUIOMAASIMHU TOBEPXHOCTEH H
' 00BbEMaMH MTOJOOHBIX TEIT
69 N300paxkaTh n3ydaemble (GUIYpbl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHMsS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATH HWH(MOPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, IMPEACTAaBICHHYIO Ha
YepTekax U pUCYHKAx
[TpumensTh TeoMeTpuueckue (akThl ISl PELUICHUsS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEINOIAralolIuX HECKOJILKO IIArOB PELIEHHs, €CIH YCIOBHUS
NPUMEHEHHS 3aJ]aHbl B SBHOH Qopme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OG’bHCH}ITB, KaKMMH CBOMCTBaMU OHU

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTO/bI npu pPECUICHUN CTaHAapTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mnpocTEHIIME NPOrpPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3aa4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKHU3HHU, paCllO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYalluu Ha SI3bIKE N€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEeopeM, amnmnapara aareOpsl, pemaTrh NPakTUYECKUe 3aJ1a4l, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe pacrnonokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUlelibHble MpsIMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXIy TMpsSMBIMH B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

Ky'6, mapajiCJaCIumIiCa, IoOCTpOCHUEC ceueHH i

7.3

7.4

[lepneHUKYISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE ITapaJUIEIbHbIE U NIEPIICHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYT'PAaHHBIA yTOJI, JIMHEHHBIM Yroja JAByrpaHHoro yrna. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEPHEHAUKYIISIPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumnen, NpsMOyroibHbIA MapaIesIeINIIe]]
U ero cBorctia. [Iupamuaa: N-yroigpHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUA.
OJeMeHTBl Tpu3Mbl W nupamuzbl. [IpaBUIBHBIE MHOTOIPDAaHHMKHU: ITOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IPaBWIIbHAs IIpU3Ma M IPaBWIbHAs IUPaMHUIA,

IpaBWIbHAs TPEYrojbHas MUpaMUAA U IPAaBUIbHBIN TeTpasap, Kyo. [IpeacraBnenue




7.5

7.6

1.7

O MPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u uKocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSl OTHOCHUTEIBHO TOYKH, IPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IOBEPXHOCTH W IIOJHOM IIOBEPXHOCTH HPAMOM MNpPHU3MBI, IUIOLIAMb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM INUpaMHIbI, TeOpeMa O IUIOIIALU

yceuénHoil nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbL, TPUIMBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKTY TUIOIIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘IeCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 0Opasylouiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIoLalb NOBEpXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaab

cepsl

6.4

N300paxenue Ten BpalleHUs Ha II0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAAg B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

6.7

[Tonstne 00 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO  TapaJijieNienunena u cieactsus u3 He€. OO0bEM IWIMHApA,

koHnyca. O0BEM mapa u mionaab chepol

HO,I[06HLIC TCIa B MMPOCTPAHCTBC. CooTHONIICHUS MCKAY IiomagsaMun

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI




6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca

(mapanienbHOEe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPIINHY), CEUCHHS I1apa

6.9

6.10

Bexktop Ha miockocty W B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pas3noxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. Pemenue 3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenune YIJIOB MCXKAY HNPAMBIMU W INIOCKOCTSMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIpHU PCIICHHUU I'COMCTPUUCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenne wmeronamu J0Ka3aTenbCcTB, AITOPUTMaMHU pELIEHHs 3ajad;
yMmeHue (opMynupoBaTh U ONEPUPOBATH MOHATUSAMHU: ONpEACICHHUE,
aKcuoMa, Teopema, CIeJCTBUE, CBOMCTBO, IPU3HAK, [JOKa3aTeibCTBO,
paBHOCHIIbHBIE (DOPMYTUPOBKU; MPUMEHATh MX; YMEHHE (POpPMYIHpOBATh
o0paTHOE W NPOTHUBONOJIOXHOE YTBEpXKJIEHHE, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJb30BaTh METOJl MAaTeMaTH4EeCKOW WHJIYKIUY;
IIPOBOJIUTH JOKa3aTeIbHbIE PACCYKJICHHS IIPU PELICHUHU 3a7ay, OLICHUBATh
JOTMYECKYI0  IPaBWIBHOCTh  PACCYKICHHUM; yMEHUE  ONEepUpOBaTh
MOHATUSAMHU: MHOXXECTBO, IOJMHOXXECTBO, ONEPALUU HaJ MHOXKECTBaMH;
YMEHHE HUCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar Jyisl ONUCaHus
peanbHBIX MPOLIECCOB M SIBICHUI M IpPU pEIleHHH 3a/ad, B TOM YHCIe U3
IpYyruxX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBaTh MOHATUSMH: Tpad,
CBSI3HBIA rpad, nepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U
ONMMCHIBaTh Tpadbl Pa3IUYHBIMU CIIOCOOAMH; HCIOJIB30BaTh rpadbl mpu

peUICHUHN 3a1a1

YMeHue onepupoBaTh NOHSATHSAMM: HATYpajlbHOE YHCIIO, LIEJIOE YHUCIIO,
CTENEHb C LEIbIM MOKa3aTesleM, KOPeHb HaTypalbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM I10KA3aTeNEM, CTENEHb C JCHCTBUTEIBHBIM IIOKA3aTElEM,
jJorapu@m ducia, CUHYC, KOCUHYC W TAaHI€HC IPOU3BOJILHOTO 4YHCIA,
OCTaTOK IO MOAYJIIO, PAalUOHAIBHOE YHCIO, HUPPALHMOHAIBHOE YHUCIIO,
MHO)KECTBA HATYpPaJIbHbBIX, UENbIX, palMOHAIbHBIX, JEHCTBUTEIbHBIX
YHCceNl;, YMEHUE MCIIOIb30BaTh MPU3HAKU AETMMOCTH, HAMMEHBIINN OO
JeNuTeNb WM HauMeHbllee oOmiee KpaTtHoe, aiaroput™m EBkinuaa mnpu
pELIeHNN 3a]a4; 3HAaKOMCTBO C Pa3JINYHBIMU MO3ULHMOHHBIMU CHCTEMaMU
CUMCJICHHSI; YMEHHE BBIMOJIHATH BHIYMCICHUE 3HAaYeHUH U MpeoOpa3oBaHUs
BBIPQXEHUI CO CTeNeHsAMH U Jorapupmamu, Mnpeodpa3zoBaHUs JIPOOHO-
palMOHAJbHBIX  BBIPAXKEHUH;  yYMEHHE  ONEepUpOBaTh  MOHATUSMHU:
MOCJIeI0BAaTeNbHOCTh, apu(MeTHueckass mporpeccusi, TeoMeTpHyYecKas

nporpeccusi, OECKOHEYHO YyOBIBAaIOIIash TeOMETPUYECcKast IPOrpeccHus;




YMEHHUE 337aBaTh IOCIENI0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (OPMYIT; YMEHHUE ONEPHUPOBATH MOHATHAMH: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJIb U apryMeHT
KOMIUIEKCHOTO ~ 4YMcia,  (GopMa  3alUCH  KOMIUIGKCHBIX — YHCEN
(reoMeTpuyeckas, TpUIOHOMETpUYecKas U anredpamdeckas); yMeTb
MPOU3BOIUTH APU(PMETHUECKHUE JCHCTBHS C KOMIUICKCHBIMH YHCIIAMH;
IPUBOAUTH MPUMEPHI UCIIOJIB30BAHUSI KOMIUIEKCHBIX YHUCEN; ONEpUPOBAThH
NOHATHSIMM:  MaTpuuma 2X2  u  3x3, onpeaenuTelb  MaTpULbl,

FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OIIPEACTIUTEIA

YMeHue onepupoBaTh IOHATHAMH: PpalUOHAIbHBIC, HPPALUOHAJIBHBIC,
[I0Ka3aTeIbHblEe, CTENEHHbIE, JIOTapUPMUUECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATDH MOHATUIMMU:
TOKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa YpPaBHEHUH U HEPABEHCTB, pPaBHOCHIBHOCTb YypaBHEHU,
HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTb YypaBHEHUS, HEPABEHCTBA U
CUCTEMBl C IIOMOIIBIO PA3JIMYHBIX MPUEMOB; peulaTb ypaBHEHUS,
HEpPAaBEHCTBA W CHUCTEMBl C IapaMETpPOM; IPHUMEHSTb YpPaBHEHHS,
HEPABEHCTBA, UX CUCTEMBI JUIs PELICHHS] MATEMaTHYECKUX 3a/1a4 U 3a/1a4 U3

pa3nuyHbIX 001acTeil HAYKH U PEeATbHOM KU3HU

YMenue onepupoBaTb MOHATHSAMH: (PyHKUHSA, YETHOCTh (YHKIUW,
NEPUOMYHOCTh (DYHKIMH, OrPAaHHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIIMH, HAauOOJIbIlIee W HAWMEHbIIEEC 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HelpepblBHAs (DYHKIMSA, aCUMITOTHI rpaduka
(GyHKIMM, TiepBas U BTOpas MPOU3BOAHAA (YHKIUH, F€OMETPUUYECKUN U
¢u3nyeckuif  CMBICI IPOU3BOJHOM, TIepBOOOpa3Has, ONpeAeIEHHbIN
UHTErpaj; yMEHHME HaXOJUTh ACHMIITOTHI Trpapuka (QYHKIUH; YMEHHE
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEIEHNUS, YACTHOTO U KOMIIO3ULUU
(GyHKIMH, HAXOIUTh YpaBHEHHUE KacaTeJIbHOM K rpa@uKy pyHKIMH; YMEHHE
HaXOJUTh MPOU3BOAHBIE AIIEMEHTAPHBIX (YHKLNH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JJISi UCCJIENOBaHMS (YHKIHMM, HaXOIuTh HauOoNbIIUE U
HaUMEHbIINE 3HAaYeHHs (QYHKIUHA; CTPOUTH TpadUKHM MHOTOUIEHOB C
WCIIOJIb30BAaHWEM  allllapaTa MaTeMaTH4YeCKOro aHalu3a; I[pPUMEHSTh
IIPOU3BOJHYIO JUIsl HaXOXACHHUS HAWIYYIEro PEeUIeHHs B MPHUKIAIHBIX, B
TOM YHCJIE€ COLUUATbHO-IKOHOMUYECKUX U (PU3NYECKUX 3a/1ayax; HaXOJIUTh
IUIOIIAAN U 00BEMBI (UTy C MOMOUIBIO MHTErpajia; MPUBOIAUTH MPUMEPHI

MaTEMaTHYeCKOro MOJIETUPOBAaHUS € NOMOUIbI0 U depeHIHaTbHBIX




ypaBHEHUH

YMeHue ornepupoBaTh NOHATHAMU: rpaduk GyHKIHUU, 0OpaTHAs (PyHKITUS,
KOMNO3ULMsl (YHKIMWA, JUHEHHass (QYHKIUS, KBaJpaTuyHas QyHKIUS,
pauMoHanbHass (QyHKIMS, CTeNeHHas (QYHKUUSA, TPUTOHOMETPUUECKUE
¢byHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (PYHKIUH, TOKa3aTelbHas H
norapupmuueckas (QyHKUMH; YMEHHE CTPOUTb TIpadUKU H3YYEHHBIX
(GyHKUIMH, BBIOJIHATH IpeoOpa3oBaHus rpaduKoB GYHKIUH, HCIIOIB30BATh
rpaduKy Ui U3y4eHMsl POLIECCOB U 3aBUCUMOCTEH, MPU pelleHuH 3a/1ad
U3 JPYrux y4eOHBIX MPEAMETOB W 3a/1a4 U3 PEaIbHOW JKU3HU; BBIPAXKAThH
(dbopMyIaMu 3aBUCUMOCTH MEXy BEJIMUYMHAMM; UCIOJIb30BATh CBOWCTBA U
rpadukn (GYHKOMHA JUIS pEeIIeHUs ypaBHEHHWH, HEPAaBEHCTB M 3334 C
napameTpamu; Hu300pakaTb Ha KOOPIMHATHOW IJIOCKOCTH MHOXECTBa

pELIECHUI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, JOJAM U YacTu, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapoB U
yCIIyT, HAJIOTH, 33/1a4yd U3 O0JIaCTU YIPABJIEHUS JIMYHBIMU U CEMEWHBIMU
(uHaHCaMH); COCTaBJIATh BBIPAKEHMS, YPABHEHHUS, HEPAaBEHCTBA M UX
CHUCTEMBI II0 YCIIOBHUIO 3aJa4d, MCCICNOBaTh IIOIYYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBJONOJO0OHOCTh pE3yJIbTaTOB; YMEHHME MOJEIUPOBAThH
peanbHbBlEe CHUTYyallMH Ha A3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKEHHS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4, UCCIIEJ0BATh
MOCTPOEHHBIE ~ MOJEIU C  UCIONb30BAaHUEM  ammapara  ajureOpsl,

UHTEPIPETHPOBATh NOJIYUESHHBIA pe3ybTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpeiHee apupMeTHYecKoe, MeHaHa,
HauOoJbIllee ¥ HaUMEHbIIee 3HAYEHMs], pa3Max, JUCIEpCUs, CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHME W3BJIEKaTh, MHTEPIIPETHPOBATH
nHpoOpMaltIo, MPEACTaBIEHHYI0 B TabMUIaxX, HAa JUarpaMmax, rpadukax,
OTPaXKAKOIYI0 CBOWMCTBA PEAJBHBIX MPOLECCOB U SIBJICHHUW; MPEICTABIATH
uHbOpMAlMIO C TOMOMIbIO TaONMIl W  JUarpaMM; HCCIEelI0BaTh
CTaTHUCTUYECKUE JaHHblEe, B TOM YHCJIE C MpPHUMEHEHHEM TIpaduyecKux
METOZIOB U JIEKTPOHHBIX CPEACTB; IrpaMuecKy UCCIeA0BAaTh COBMECTHBIE
Ha0JII0/IEHNUs C TIOMOIIBIO TUarpaMM pacCeMBaHuUs U JIMHEHHOM perpeccuu

YMeHHne onepupoBaTh IOHATHSAMH: CIYy4allHbI ONBIT M CIydailHOE

CO6BITI/IC, BCPOATHOCTDH cnyqaﬁHor () CO6LITI/I}I; YMCHHUEC  BBIYUCIIATH

BEPOSATHOCTh C HCIIOJIb30BAHUEM TpapUuecKUX METO/OB; IMPUMEHSTh
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GOpMyIIBI  CIIOKEHUS W YMHOXKEHHS BEpOSTHOCTEH, (hopMyny MOIHOM
BeposTHOCTH, hopmyny bepHymnn, koMOuHAaTOpHBIE (AKTHI M (OPMYIIBL;
OLICHMBAaTh BEPOSTHOCTH pPEAIbHBIX COOBITHH; YMEHHE OIEPHPOBATH
MOHATUSIMH:  CITy4yailHas BeJIMYMHA, pAacCIpeleieHue BEpPOSITHOCTEH,
MaTeMaTU4ecKoe OXKHJAHHWEe, [UCIEePCUs M CTaHIapTHOE OTKIOHCHHE
CllyyailHOH  BeNMYUHBL, (YHKIMHM  paCIpeNieNeHuss W IJIOTHOCTH
PaBHOMEPHOTO, OKA3aTeILHOTO ¥ HOPMAJIBHOTO pacIpe/eieHNui; yMEHNE
WCIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpPECNICHUI A pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTUSMH: 3aKOH OOJIBIIMX YHMCEN, METOJbI BHIOOPOYHBIX
UCCIICIOBAaHHH; yMEHHE TPUBOAUTH MPHUMEPHl MPOSBICHUS 3aKOHA
OONIBIINX 4YHCEeNT B MNPUPONHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHE
ONIEpPHUPOBATH TOHATHIMH: COUYETAHWE, MEPECTAaHOBKA, YHCIO COYETaHWH,
YHUCIIO  TEPEeCTaHOBOK; OmHOM  HpIOTOHa;  yMeHHE  MPUMEHSTH
KOMOMHATOpHBIE (DAaKThl U PACCYKICHHS ISl PEIICHUsS 3a/1ad; OICHUBATh
BEPOSITHOCTH PEAITBHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJAETH U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MHOHATUAMHU: TOYKa, IMpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUMHA YyIJIa, IJIOCKUWA YroJ, JBYIPaHHbIN
yroJi, TpEXTpaHHbI Yroj, CKpPEIIMBAIOIIKECS MPAMbIE, NAapaUIeIbHOCTh U
MEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIoJl MEKY HNPSIMBIMH, YroJl
MEXy NPSMOI U MIOCKOCTBIO, YTOJ MEXAY IUNIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH 10 TUIOCKOCTH, PACCTOSTHUE MEXKIY NPSMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHME HCIIONb30BaTh IPU PELIEHUH 3a7ad H3Y4YCHHbIE
(hakThl U Teopembl MIIAHUMETPUU; YMEHHUE OIEHUBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOILIEr0 MHpa; CTPOUTh MAaTeMaTHYEeCKHE MOJEIU C IOMOIIBIO
F€OMETPUYECKUX TOHATHUM M BEJIWYMH, pEIIaTh CBS3aHHbIE C HUMU

MPAKTUYCCKHUE 3a1a4r

YMeHue onepupoBaTh MOHATHSAMH: IUIOIAAL (QUrypbl, 00BEM QUIYpHI,
MHOTOTPaHHUK, IPaBUIbHBIA MHOTOIDAaHHUK, CEYEHHE MHOIOTPaHHHKA,
KyO, mapamienenunen, MOpu3Ma, NOupamuaa, Qurypa u MOBEPXHOCTh
BpallleHHs, IWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHUPaMU[bI, MPU3MBI, KOHYyca, UWIMHIpa, OO0BEM KyOa,
MPSMOYTOJIBHOTO ~NapajuleNenunea, NUPaMUIbl, MPU3MBI, IWINHAPA,
KOHyca, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHYCa W LMIMHIPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHUIO, CEUYEHHE 1Iapa, IJIOCKOCTD,

Kacaromiasicst C(l)epBI, oquianHAapa, KOHYCA4; YMCHHUC CTPOUTH CCUCHUC
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MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHHMKH, (GUTYypHl M TOBEPXHOCTH
BPAILLICHHs, UX CEYCHHUS, B TOM YHCIIE C MOMOUIBIO DJIEKTPOHHBIX CPE/CTB;
YMEHHE NPUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHHO
(hopMyIHpOBATH ONpPENENIeHUsI N3y4aeMbIX (PUTyp, BBIABHTaTh THIIOTE3BI O
CBOMCTBaX M NpPU3HAKaX TI'EOMETPUYECKUX (UTYp, OOOCHOBBIBATH HIIH
OlpoBepraTb HMX; yMEHHE TMPOBOAWUTH Kiaccupukamuio ¢Guryp 1o
pa3IUYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue omepupoBaTh NOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
napajulebHBI MEPeHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOAOOMS, TOJAOOHBIE (UTYpBI; yMEHHE
pacno3HaBaTh paBHbBIE M IMOJOOHBIE (UTYpHl, B TOM YHCIE B IMPHPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPUIECKHE OTHOUICHHS TIPU
pELICHUH 33/1a4; HAaXOAUTh TEOMETPHUYECKHE BEIWYMHBI (JJIMHA, YTOII,
ouaab, 00bEM) MU PELICHUH 3aa4 U3 JPYTUX Y4eOHBIX IPEIMETOB U
U3 peajbHOM JKW3HU; yMEHHE BBIYUCIATH TI'€OMETPUYECKHE BEITUYMHBI
(nmmHA, yrom, IUIOMmAnb, OOBEM, IUIOMANb MOBEPXHOCTH), HCIOIB3YS
n3y4eHHbIe (OPMYJIBI U METOABI, B TOM 4YHCIE: IUIOMAAb IOBEPXHOCTH
MUPaMUBI, TPU3MBI, KOHYCa, IHJIUHAPA, IUIOMIAaL chepbl; 00bEM Kyoa,
IpSIMOYTOJIBHOTO — TapajUIeyIeNue/ia, MUPaMUIbl, TPHU3MBI, LWIUHJPA,

KOHYCa, I1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00BbEMOB TOIOOHBIX (HUTYP

YMeHune omepupoBaTh MOHATUSMU: MPSMOYToJIbHAs CHCTEMa KOOPJIMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpPAa, CyMMa BEKTOpOB,
MIPOM3BECHNE BEKTOpAa Ha YHUCIO, pa3joXKeHHEe BeKTopa Mo 0aswucy,
CKAJIIPHOE MPOU3BEJICHUE, BEKTOPHOE MPOU3BENCHHUE, YroJl MEXIy
BEKTOpAaMH;, YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPJWHATHBIA METO.

JJIg PECIICHUS TCOMCTPUYICCKUX 3a1ad U 3aia4 JPpYTrux y‘{e6HBIX npeaMeToOB
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YMeHue BrIOUpaTh MOIXOIAIIMNA METOI JUIsl peUIeHUs 3a/1aui; TOHUMaHUe
3HAYUMOCTH MAT€MaTUKU B HW3YYEHHHM TPUPOIHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHWI; YMEHHE pAcCllO3HaBaTh IMPOSBIEHUE 3aKOHOB
MaTEeMaTHKU B MCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHI MATEMATHUECKUX

OTKPBITHHA POCCUICKON M MUPOBOM MaTEMaTUYECKON HAyKH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Kon
1 UYucna 1 BBIYUCIICHUS
11 Hatypanbnble u uensie urcina. [Ipu3Haku 1e1MMOCTH LENIBbIX YHUCET
19 Pammonanbueie uyucna. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, IPOLIEHTHI,
' OCCKOHEYHBIC MTEPUOIUUECKHE TpodH
13 Apudmernueckuit KOpPEHb HaTypajabHOU CTEIICHH. HevictBus c
' apu(pMETHYECKUMH KOPHSIMHU HATYypAJIbHOU CTETIEHU
14 Crenenp ¢ menbiM mokazateneM. CTemeHb € palMOHAIBHBIM ITOKA3aTeNeM.
' CBoiicTBa cTeNeHU
15 CuHyc, KOCHHYC M TaHTEHC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucina. JlecaTHIHBIC M HATYpATbHBIC JIOTApU(HMBI
JleiicTBUTENnbHBIE YHUCIA. ApUPMETHUECKHE OMNEpalud C JeHCTBUTEIbHBIMU
1.7 gyrciaamu. [lpuOnmkEHHBIE BBIYUCICHHS, IpaBHia OKPYIJICHUS, MPHUKHIKA U
OLIEHKA pe3yNibTaTa BBIYUCICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUECKHE YPaBHEHUS
2.5 [enble u 1poOGHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TIOrapu(PMUUECKHE HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucTeMsl TMHEHHBIX YpaBHEHUH. OnpeaenuTenb MaTPULIbI




3 OyHK1UU U Tpaduku
31 OyHKIUA, cnocoOs! 3amanusa GyHkuun. ['paduk Gynkmuu. Bzaumuo oOpatHbie
' ¢ynkuuu. Yétneie u Heu€éTHbIe pyHKuuu. Ilepuoauueckue GyHKIHMN
OO6nacTh ompeaeneHuss U MHOXKECTBO 3HaueHuUM ¢GyHkuuu. Hynu QyHKImm.
3.9 [IpomMexxyTKH 3HAKONOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH —(DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBI GyHKIMH. Haubonbllee v HauMeHblliee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CrenenHas ()yHKIMS C HaTypaJbHBIM U LEJNBIM TOKa3zareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
3.4 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH
36 Touku paspsiBa. AcuMmnTorsl rpadukoB ¢yHkuil. CpoiicTBa GyHKIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBarensHOCTH, CIIOCOOBI 3aMaHus IOCIEN0BATEILHOCTEH
38 Apudmernueckas u reomerpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
' MIPOIICHTOB
4 Hauana maremaTnueckoro aHanmusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIIUN
[IpuMeHeHne MPOM3BOAHOM K HWCCIIEAOBAaHWIO (YHKIMHA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHrne HanOoiblIero 1 HauMEHbIIEro 3HauyeHus (YyHKIUN
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoxecTBa 1 JOrMKa
5.1 MHoecTBO, onepaluu HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [TpsiMbIe 1 TITOCKOCTH B TTPOCTPAHCTBE
7.3 MHororpaHHuKu




‘ 7.4 ‘ Tena v MOBEpXHOCTH BpaIleHUS

’ 7.5 ‘ KoopauHats! 1 BEKTOpBI



		2025-09-01T20:09:18+0400
	00d30fa2570b696e9c
	Карцева Оксана Евгеньевна, заместитель директора по УВР




