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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
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAaHWS M aKTUBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE Ppa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIAHBIM UCTIOJIB30BAaHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTUYECKUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON JEATEILHOCTH.

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

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

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

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb 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
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIIEHUS U UX OCHOBHBIMU CBOCTBaMH;

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  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcsi, MO3HAaBaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue o0pa3a HPOBOAUTCA € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teya BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn oTBoauTCs 2 4aca B Henenro B 10 kinacce u 1 yac B
Hexenmto B 11 kmacce, Bcero 3a aBa roaa oOyuyenus - 102 yueOHBIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM TOCTPOCHHUU CTEPEOMETPHUHU:
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 IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (UTYpHl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
IPU3HAK NEPNEHAUKYJISAPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHASL OBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

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



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, UMAaroHald, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoM mupamuabl. [lonstne 006 o00béEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIMHAPUYECKOW TMOBEpXHOCTU. [lUnuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHyC: OCHOBaHuME U BepIIMHA, 00pa3yromas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

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

Cedenus mwiMHApa (MapaUieIbHO U TEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTron Mexay BekTopaMu. CKaJasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOL npu pelLIEeHUH F€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro TmpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JIyXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHUPOBAHHOCTBIO YMEHHSI TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CHIOPTUBHO-030POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYeCKHUX 3HAHUHM JUId pEIICHUs 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOW MPAaKTUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIBHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

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

e BBIOMpaTh croco0 pemnieHUs yuyeOHOM 3amaunm (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpodieMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHE TMPOIECCA, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW peduiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBLHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTh U TEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJiA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbl TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUECKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO [Iar0B PEIICHMS, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MUCCIEAOBATh I[OCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

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

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath m3ydaemble (QUTYpsl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO NapasuieienuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WU ajirOpUuTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUs
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a7a4M, CBSA3AHHBIE C HAXOXICHUEM T€OMETPUUYECKHUX BEIIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmnoreka IIOK
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1c209e3
7
[IpsiMbI€ U TIOCKOCTH B TPOCTPAHCTBE bubmorexa [IOK
2 P poctp . 12 1 https://m.edsoo.ru/1c209e3
[MTapannensHOCTh MPSMBIX M IUIOCKOCTEH .
[TepreHTUKYIIPHOCTD TIPSIMBIX H bubmmorexa [IOK
3 p vy p P 12 https://m.edsoo.ru/1c209e3
MJIOCKOCTEH 7
bu6nuorexa [IOK
4 VYTrIbl MEXIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa [IOK
5 MHororpaHHUKU 11 1 https://m.edsoo.ru/1c209e3
7
bubnunorexa LIOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/1c209e3
7
but6mmorexa [IOK
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 https://m.edsoo.ru/1c209e3
7
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcesbl
bubmnoreka IIOK
1 T 12
©14 Bpater https://m.edsoo.ru/1c209e37
. bu6mmoteka [IOK
2 O0nEnmer Ten > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/Lc209e37
4 [ToBTOpeHME, 0000MIICHNE, 7 1 bubnmnoreka [HOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kourpoasbnbie | IIpakTuyeckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTso. [IpaBuna
1 M300pakKeHUs Ha PUCYHKAX: 1 bubmorexa HOK
p pHeyH o https://m.edsoo.ru/aecc77cd
HN300pakeHHS TUIOCKOCTEH,
napauieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3KA
[TonsTus: nepecekaronuecs
2 IJIOCKOCTH rf)e €CEKaroIIHecs 1 bubmorexa [JOK
- T1ep https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ MI0CKOCTh
ITonsTHA: Iepecekaronecs
3 IJIOCKOCTH, IIEPECEKAIOIIHNECS 1 bubmorexa I[JOK
- T1ep https://m.edsoo.ru/db685e73
npsiMasi ¥ MI0CKOCTh
3HaKOMCTBO C MHOTOI'PaHHHUKAaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmuoreka [JOK
pPUCYHKaX, Ha IPOCKLIHOHHBIX https://m.edsoo.ru/a63959ed
yepTeKax
HauanpHabie cBeneHus o kyoe u

5 HUpaMHUIE, UX Pa3BEPTKUA U MOJEIU 1 bubnmorexa LOK

p - 11X Passep ’ https://m.eds00.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
6 HauanpHbie cBeneHus o Kyoe u 1 but6mmoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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nupamujie, uX pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB

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

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPHUU:

bubnunoreka LIOK

7
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJE/ICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MIOCTPOEHUH CTEPEOMETPHHU: bubmuorexa [IOK
AKCHUOMBI CTEPEOMETPHUH U https://m.edso0.ru/239c8ch4
CJE/ICTBUS U3 HUX
[TonsiTHE 00 AKCHOMATHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHHU: bubmuorexa [IOK
AKCHUOMBI CTEPEOMETPHUH U https://m.eds00.ru/65c6b106
CJEICTBUS U3 HUX
[Tonsatue 06 akcMOMaTHYECKOM

10 MMOCTPOEHUH CTEPEOMETPHHU: bubnuotexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/258fc245
CJEICTBUS U3 HUX
B3anMHOE pacniosiokeHue NpsIMbIX B

11 IIPOCTPAHCTBE: MepeceKarouecs, bubmuoreka [JOK
napauiebHbIE M CKPEIIUBAIOIIHECS https://m.edso0.ru/1a2520f6
npsiMble
[TapaeapHOCTB NPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:

12 napajuiejabHble MPSMbIE B bubmmoreka LTOK

p p https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MAPATUIETbHOCTh
TPEX MPAMBIX
13 [TapannenbHOCTb NPSMBIX U bu6muotexa [JOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
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IUIOCKOCTEH B MPOCTPAHCTBE:
[TapannenbHOCTh NPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19h9

VYTIu1bl ¢ COHANPABICHHBIMU

bubnunoreka LIOK

14
CTOpOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bu6muoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe 733862
VYros Mexay NpsMbIMU B bu6nuoreka [JOK
16
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh TIIIOCKOCTEN: bu6nmorexa [IOK
napasuiesibHbIe TIJI0OCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napauiesbHbIX bubmnoreka IIOK
IIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiinye npocTpaHCTBEHHbBIE
19 (GUTryphI Ha TIIOCKOCTHU: TETPAIT bubnmorexa HOK
yp - TETPasp https://m.eds00.ru/4a28dc02
KyO, mapasienenumnes
bu6anoreka LIOK
20 I1 7|
OCTPOCHHE CEetuH https://m.edsoo.ru/1d434d0f
bu6nuorexa [IOK
21 I1 7|
OCTPOCHHE CeHCHH https://m.edsoo.ru/ec26fesd
KonTponbHas pabota mo Teme
99 "ITpsiMbl€ M TUIOCKOCTH B bubmuoreka [IOK
npocTtpaHcTie. [lapasiensHOCT https://m.edso0.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
IleprieH UK YISIPHOCTHL OPSIMOU U
23 HH(I))CKocIiH'};[e pHeH UK IJ)'I}I HEIE bubnnorexa [JOK
- TEPHCHANKY AP https://m.edsoo.ru/b19f6a5d
MpsIMBIE B TIPOCTPAHCTBE
24 [IpsiMble mapaenbHblie U bubnunoreka LIOK



https://m.edsoo.ru/ee1d19b9
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NEPNCHAUKYIIAPHBIC K IINIOCKOCTH

https://m.edsoo.ru/0ac11c95

o5 IIpsimMble nmapasiesnbHbIe U bu6nuorexa LIOK
MEPHEHIUKYISPHBIE K INIOCKOCTU https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISpHOCTH bu6muoreka [IOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISpHOCTH bu6muoreka [IOK
MPSIMOM U TNIOCKOCTH https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubmuoreka [IOK
NEePHEHANKYJISIPHON MIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnmnorexka HOK
MEPIECHINKYIISIPHOMN TIIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsmoit bu6nuoreka [JOK
MEPIECHINKYIISIPHON TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHIUKYNSAp U HAKIOHHBIE:

31 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubnmnoreka [JOK
paccTostHue OT IPSAMOM 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[leprieHIUKYNSAp U HAKIOHHBIE:

39 paccTosiHue OT TOYKHU JI0 ITIOCKOCTH, bubnmnoreka [JOK
pacCTOSHUE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
MJIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:

33 PACCTOSIHUE OT TOYKH JIO TIJIOCKOCTH, bubnmnoreka [JOK
pacCTOSHUE OT MPSIMOM 110 https://m.edso0.ru/a5b7b8e3
MJIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE:

P yUp bubmuorexa [IOK

34 PAcCTOSTHUE OT TOYKH JO TJIOCKOCTH,

paccTOSIHUE OT MPSIMOM 110

https://m.edsoo.ru/dbee22bc
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IIJIOCKOCTHU

35 VYrael B IPOCTPAHCTBE: YOI MEXKIY bu6muoreka [IOK
IIPSIMOM U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JByrpaHHbI{ yroJ, JMHEHHBIA Yol bu6muoreka [IOK
JIBYTPaHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce
37 JByrpaHHbI{ yroJ, JUHEHHBIA Yol bu6muoreka [IOK
JIBYTPaHHOIO yrIjia https://m.edsoo.ru/c7c777ed
[leprieHIUKYIAPHOCTD MIOCKOCTEH:
38 MPU3HAK TEPIICHIUKYIIPHOCTH bubamorexa LOK
p p vﬂ yip https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEH
[TeprieHAMKYASIPHOCTD IIOCKOCTEM:
39 1| IfI)BHaIiI neyneg UKYJISIPHOCTH bubamorexa LOK
p p vﬂ yIp https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
IlepneHauKyISIPHOCTD IIJIOCKOCTEM:
40 MPU3HAK NEPIICHIUKYISIPHOCTH Bubnworexa [IOK
p P 4 YAp https://m.edsoo.ru/ba75dc57
JIBYX IJTOCKOCTEMN
41 Teopema o0 TpEX NEpHEHAUKYIApAX bubnuorera LOK
P P PHCHAMKY AP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX NEPHEHAUKYIAPAX bubmmorexa LIOK
P P PHCHAMIYIP https://m.edso00.ru/52188a7d
43 Teopema o TpEX MepHEHAUKYIAPAX bubmmorexa LIOK
P P PTICHARIYIVP https://m.eds00.ru/9f246736
KonTponbhas pabota no remam
44 "TleprieH IUKYISIPHOCTD MPSIMBIX U bubmuorexa [IOK
mrockocteil” u "Y sl MexXIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTSIMH"
45 [TonsiTE MHOTOTpaHHUKA, bubmmoreka [JOK

OCHOBHBIC D2JICMCHTbBI

https://m.edsoo.ru/2d24e873
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MHOTOTPaHHHKA, BHITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPaHHUKU;
pa3BEpPTKa MHOTOTPAaHHUKA

IIpusma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUSA IIPU3MBIL; IIpsMast U

bubnunoreka LIOK

46
HaKJIOHHAs TPU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MOJIHAS! TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsaMOyroJIbHbII bubmuorexa [IOK
napa’suiesienuIie]l U ero CBOMcTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojapHas MUpaMua,
rpaHd ¥ OCHOBAHUE MTUPAMUJIBI;
48 OOKOBas ¥ TIOJTHAS TIOBEPXHOCTh bubmorexa LHOK
p https://m.edsoo.ru/fblcd0as
MUPAMU/JIBL; IPABUIIbHAS U
yceu€HHasi TUpaMuIa
[IpaBuIBEHBIE MHOTOTPAHHUKHU:
MOHSTHE TTPABUIILHOTO
49 MHOT'OI'PAHHUKA; IIPAaBUIIbHAS bubmuoreka [JOK
[IPU3Ma U NIpaBUJIbHAS IUPAMUJIA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJbHAS MUpaAMUAA
U TIPaBUIIBHBIA TETPAdIp; KyO
[IpencraBienue o MpaBUIBHBIX
50 MHOTOIPAHHHUKAX: OKTad/1 Bubmmorexa [IOK
P ' P https://m.eds00.ru/a0fddsbf
JOJIEKAdP U UKOCAdIP.
CummeTpusi B IpOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO TOUKH,
. bubnuoteka [JOK
51 IPSIMOM, TUIOCKOCTH. DJIEMEHTBI

CUMMCTpPUU B ITUpaMUJax,
napauiCicnmicaax, nmpaBUJIbHBIX

https://m.edsoo.ru/b9e777d9
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MHOTI'OI'paHHHUKax

Briuucienue 2iieMeHTOB

52 MHOT'OIPaHHHUKOB: p&Opa buGnuorexa [IOK
P - peopa, https://m.edsoo.ru/6cdbecef
JTMarOHaJIH, YIJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
53 IIPU3MBI, TUIOIIAb OCHOBAHUM buGnuorexa [IOK
P ’ . ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBO MTOBEPXHOCTH
MNPSIMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU
54 NUPaMHUJIbl, TEOPEMA O TIIOIIAIN bubnmorexa IOK
PAMIARL, TEOP N https://m.eds00.ru/5603e30b
OOKOBOIi TOBEPXHOCTH YCCUEHHOMN
TUPaMUJIBI
55 KonTponbhas pabota no teme bubmuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N but6mmoreka [IOK
IT
%6 onsTite 00 0bbEMe https://m.edso0.ru/7ad0020b
n bubmmoreka [IOK
> OObEm mupani bt https://m.edso0.ru/235171b3
N bubmuoreka [{OK
>8 OOBEM mHpanLeT https://m.edsoo.ru/f47dfefd
N bubmuoreka [{OK
59 OObEM mmrpani bt https://m.eds00.ru/79¢10312
" bubnuoteka [JOK
60
OObEm mupani bt https://m.edsoo.ru/2faadc3f
61 O0BEM TPU3MBI Bubmorexa IOK

https://m.edso0.ru/79853608
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but6mmoreka [IOK

62 O0né 1
PEM TIPHSMBT https://m.edso0.ru/1e053890
but6mmoreka [IOK
.. 1
63 OOBEM npu3MEL https://m.edsoo.ru/482d3f51
64 Konrtponbnas padora mo reme 1 bubnuorexa LIOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEHME, 0000IIEHNE
65 CHCTEMAaTU3alMsl 3HAaHUH. 1 bubmuorexa [JOK
ITocTpoeHune ceueHuil B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMAaTH3aIlHs 3HAHWMH.
Brrancnenne paccTosTHAN: MEX
66 BYMS TO‘IKaMpI/I OT TOYKH J0 v 1 bubnnorexa LIOK
FBYM . ’ a https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JIO TIOCKOCTH,
MEXTy CKPEIUBAIOITUMUCS
IPSIMBIMU
bu6anoreka LIOK
67 n 1
TOTOBAs KOHTPONbHAs padoTa https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTH3aLMs 3HAHUIA.
BrrunciieHue yrioB: MeX
68 CKpEIIHUBAI0 ZITMI/ICSI I ;II\/I:IZMI/I 1 bubnnorexa [JOK
pett Hlv p ’ https://m.eds00.ru/56765e8b
MEX]Ty MPSMOH | IJIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTJIOB MEXKTY
IUIOCKOCTSIMU
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOIT'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoasbnbie | IIpakTuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paamyc,

1 MaMeTp; MUIOLIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A p; rioman P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacrnonoxenue chepbl

5 U MJIOCKOCTH; KacaTeabHas 1 bubmuorexa [JOK
IJIOCKOCTH K cdepe; IIomaib https://m.edsoo.ru/bed12a43
cepsl

3 N306pakenue cgepsl, apa Ha 1 bubmuoreka [JOK
wiockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckas TOBEPXHOCTb,

4 o0pa3ymolne UIHHIPHIECKOI 1 bubnmnoreka [JOK
IIOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
HAJTUHIPUYECKON MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 oCh; 1 bubmuoreka [IOK
IUIOIA s OOKOBOU M MOJHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N300pakeHne nuauHApa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

p P bubnunorexa LIOK

6 Ceuenust uuuHApa (MIIOCKOCTHIO, 1

napasuieIbHON WIn
MEePIEeHANKYISIPHON OCH

https://m.edso0.ru/016e25eb
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HUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn

bubnunoreka LIOK

7
IIOBEPXHOCTH, OCh U BEPILIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yroIas U 0Ch; IJIOMIA/Ib bubmmorexa [JOK

pasyio . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHOW TOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaIsz{ u goxzfaa bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuotexa [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH epe3
BEPILNHY)

11 KomOunamus ten BpareHus u bubnuotexa [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCaHHbIN

12 okoJ10 cepsl; cepa, BmIcaHHAs B bubnmnoreka [JOK
MHOTOTPAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpaIICHUS

13 [Tonsitue 06 060BéMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBAa 0OBEMOB TEN https://m.edso00.ru/26a03fb7

N bubmuoreka [{OK
14 O05e a, KOHyca
DM IHIHHPA, KOHY https://m.eds00.ru/5513d87b
15 O06bBEM mapa u wionaab cheps bubnuorexa [JOK



https://m.edsoo.ru/c94ba09b
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https://m.edsoo.ru/d189bde2

[TogoOHEBIE TENIa B TPOCTPAHCTBE.
CoOOTHOIICHUS MEXKTY TUIOIIAISIMU

but6mmoreka [IOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
OJXOOHBIX TEN
KontposbHas paboTa mo temam
17 "Tena Bpamenus”" u "OO0beMbI Eubmaorexa ITOK
" patt https://m.edso00.ru/4a33a8ab
Tell
18 Bekrtop Ha mmockocty U B bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI1oXeHr€e U BEIUUTAHUE BEKTOPOB bubmorexa LOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXXEHNE BEKTOpa HA YUCIIO Bubmorexa ITOK
p https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTopa 1o TpéM
21 HEKOMIUIAaHAPHBIM BEKTOPAM bubnnorexa LHOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamienenumnena
Pertenne 3aga4, cBI3aHHEBIX C
22 OpUMEHEHUEM IIPABIJI IEHCTBUHA C bubnnorexa LIOK
p p a https://m.edso0.ru/5a827900
BEKTOpAMH
KoopanHaTHO-BEKTOPHEBII METO
23 o I/IpiH_ICHI/II/I reOMef NYECKUX ! bubnnorexa [JOK
pup p https://m.edsoo.ru/d3alfe30
3amaq
[IpsmoyronbHas cucrtema
KOOPJIMHAT B IIPOCTPAHCTBE.
P poctp bubmuoreka [{OK
24 Koopaunats! BekTopa.

[Ipocreiimue 3agauu B
KOOpJAMHATaxX

https://m.edso0.ru/48db7058



https://m.edsoo.ru/d189bde2
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VYroa Mexay BeKTOpaMH.

bubnunoreka LIOK

25 CkansipHoe mpou3BeieHue
P P A https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brruncnenue yrioB Mexy Bu6muoteka [JOK
MPSIMBIMH U THTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o teme

27 "BekTophl U KOOpAMHATHI B bubmorexa OK

" P https.//m.edso0.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1

28 CHCTEMAaTHU3alMs 3HAHUH. bubmuorexa [IOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IIaHUMETPUN
[ToBTOpEeHUE, 0600IICHNE 1

29 CHCTEMaTHU3allisl 3HAHUH. but6mmoreka [IOK
OcHoBHbIE GUTYPHI, (PAKTHI, https://m.edso0.ru/078cd184
TEOPEMBI Kypca IITaHUMETPUHN
[ToBTOpenue, 0600IIEHNE U

30 cUcTeMaTH3alvs 3HaHUK. 3a1aun but6mmoreka [IOK
IJTAHUMETPUU U METOJIBI UX https://m.edso0.ru/7491efe0
pelieHus
[ToBTOpeHue, 0600IEeHNE U

31 cucTeMaTu3alus 3HaHui. 3agauun bubnuoteka [JOK
IJTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600mEeHNE U

39 cucTeMaTu3alus 3HaHH. bubnuoteka [JOK

OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEPEOMETPUH

https://m.edsoo.ru/74b2ad91
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but6mmoreka [IOK

33 Hrorosas kowTpoIIbHas pabota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHuE, 0000IIEHNE U 1 bu6muoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon

NpoBepsieMor

0 pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ NnporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

7 I'eomerpus
7.1 OnepupoBarh MOHATUSMH: TOUKA, MPSMasi, INIOCKOCTh
25 [IpuMeHSATh aKCHOMBI CTEPEOMETPUM M CJICICTBHS M3 HHX TIPU
' PEIICHUY TEOMETPUUYECKUX 3a/1a4
23 OnepupoBarh TOHITHSIMH: TAPAUICTBHOCTh M TEPICHIUKYISIPHOCTD
' MPSIMBIX U IIOCKOCTEH
24 KnaccuduiupoBaTh B3aMHOE PaCIIOJIOKEHUE MPSMbBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh MNOHATHSAMH: JBYTPAHHBIH yroj, TPaHH ABYIPAHHOI'O
7.5 yria, peOpo JABYIPaHHOTO yIJIa, JIMHEHHBIA yroj JABYIPaHHOTO YIJIa,
rpajycHas Mepa JABYIpPaHHOTO yTiia
OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHHK, BBIMTYKIIBIAH W HEBBITYKJIBIH
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOT'paHHHKA, NIPaBUIIBHBIH
MHOTOTPaHHHUK
27 Pacrio3HaBaTh OCHOBHBIC BHIbI MHOTOIPAHHHKOB (ITUpaMUa, MpHU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenune, Kyo)
KnaccuduiupoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHHS IS
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBINYKJIBIE  MHOTOTPAHHHUKH,
' MPaBUJIbHBIE MHOTOTPAHHUKH, TIPSMbIE W HAKJIOHHBIC TPHU3MBI,
napasuIeIeUuIe/Ibl)
29 OnepupoBaTh  TOHSTHUSMH:  CEKymlas  IUIOCKOCTh,  CCUYCHHE
' MHOTOI'PaHHUKOB
210 OOBACHATh TMPHHIUIBI TIOCTPOCHUS CEUYECHUH MHOTOTPAHHUKOB,
' WCTIOJNB3Ysl METOJ CIIEIOB
7.11 CTpouTh CEYCHHST MHOTOTPAHHHKOB METOJOM CJICJOB, BBITOJIHSATh




(BBIHOCHBIC) TUIOCKME 4YEpTEeKUM M3 PHCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Bu11 cBepxy, COOKY, CHU3Y

7.12

PemraTe 3aga4yd Ha HaXOXIACHUEC TI'COMCTPUYCCKHX BEJIWYUH II0
06pa3uaM WKW aJIropurMam, HNOpPpUMCHAA MU3BCCTHBIC AHAJIIMTHUYCCKUC
MCTOABI IIpU PEIICHHMM CTAaHAAPTHBIX MATeMaTH4YCCKUX 3ajJad Ha
BBIYHCIICHUC paCCTOSIHI/If/'I MCXKAY JAByMdA TOYKaMH, OT TOYKH 1O
HpﬂMOI;'I, OT TOYKHM OO0 INNIOCKOCTH, MCKIAY CKpCHIUMBAOIUMUCH

IpsAMBIMHA

7.13

Pemrate 3aa4yd Ha HaxOXICHUC TICOMCTPUYCCKHUX BCJIWYUH 110
o6pa3uaM WM aJIroputMaM, HIOPUMCHASA H3BCCTHBIC AHAJIMTHYCCKUC
MCTOABI TIIPU PCIICHHMU CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha
BBIUUCJICHUC YITIOB MCKAY CKPCHIUBAOIMIUMUCH IMPAMBIMU, MCEKAY

HpﬂMOI‘/JI 1 IJIOCKOCTBIO, MCKY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Berancnsate 00bEMBI M IIIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHMpamMuga) C OpUMEHeHHeM  (OpMyI,  BBIYUCIATH
COOTHONIICHUS MEXAY IUIOMIAIIMU  IOBEPXHOCTEH, 00BbEMaMu

HO,I[O6HLIX MHOI'OI'PpaHHHUKOB

7.15

OHepI/IpOBaTB HNOHATHUAMHA: CUMMCTPUA B IIPOCTPAHCTBEC, ICHTP, OCb U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUHU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(POPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, NpeACTaBICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTh reomeTpuueckre (PaKThl Ui PEIICHUs CTEPEOMETPUUYECKUX
3a/1a4, MPEANoaralluX HECKOIbKO IIAroB PELICHUs, €CIU YCJIOBUS

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

[IpuMeHATH mHpoCTENIIME NPOrpaAMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX

3a7a4

7.19

[IpuBOIUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsATh TONYYEHHbIE 3HAHMS Ha TPAKTUKE: aHAIU3UPOBATH
peasibHble CUTYallud M MPUMEHSTh HW3YYEHHBIE IMOHSATHS B IPOLIECCE
MOMCKA pEeIIeHUs] MaTeMaTHYecKu CQHOPMYIUPOBAHHOW MPOOIIEMBI,

MOJCIIMPOBATE PCAJIBHBIC CUTYAallMUU HA A3BIKC T'COMETPHUH, NCCIICA0OBATH




MMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUEM I'COMCTPHUICCKUX MOHATHH U
TCOpPEM, allriapara anre6pbl, peaTh MPaKTUYCCKHUE 3a1a4, CBA3aHHBIC

C HAXOKACHUECM I'€COMCTPUYCCKUX BCIIMYNH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBEPsSIeMOro .
00pa3oBaTe/IbHOM NPOrPaMMBbI CpelHero 001ero 00pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBatb HOHSATUSMH: LITUHIPUYECKast MIOBEPXHOCTB,
6.1 o0pa3yromnye IWIMHIPUIECKON TMOBEPXHOCTH, HUJIMHIDP, KOHHYECKAs
' HOBEPXHOCTh, O00pa3ylolne KOHUYECKOH TIOBEPXHOCTH, KOHYC,
chepuyeckas MoBepxHOCTh
6.2 Pacnio3naBats Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TSN BPALICHHS
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiioKeHue cepbl U MIIOCKOCTH
OnepupoBaTh HMOHSATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, I1apOBOil CJI0M, OCHOBaHUE IIapOBOTO CIIOSI, BBICOTA
IapOBOTO CJIOS, APOBON CEKTOP
6.6 Bbruucnate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH TeJl BpalleHHS,
' reOMETPHUECKUX TeJl C IPUMEHEHUEM (HOpMYyIT
OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BITUCAHHBIA B cdepy U
6.7 ONUCaHHBIN OKOJIO cdepbl, chepa, BNUCAHHAS B MHOTOIPAaHHUK HIIU
TEJIO BpAIICHUS
68 BBIUUCIIATE COOTHOIICHHST MEXAY IUIOMAIsIMH TIOBEPXHOCTEH U
' 00BbEMaMU MMOJAOOHBIX TeI
6.9 N300paxkaTh uzyyaemble (GUTYPHI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIONTHATE  (BBIHOCHBIE) TIJIOCKHE YEPTEKHW W3 PHUCYHKOB IPOCTBIX
6.10 00BEMHBIX (GUTYp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIICHUS
6.11 W3BnekaTh, MHTEPIPETUPOBATh W MPEOOpPa30BBIBATh MHPOPMALIUIO O

MNPOCTPAHCTBCHHBIX TI'€COMCTPUYCCKUX (pI/Il" ypax, MIMPCACTABJIICHHYKO Ha




yepTexkax U pUCyHKax

6.12

[TpumeHsTH reoMeTpUUYeCcKre (akTbI JUISt pelieHus
CTEPEOMETPUYECKUX 3a/ay, MPEANoJaraloluXx HECKOJIbKO IaroB

peLIeHHs, €CITU YCIIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs HGfICTBHSI CJIOKCHUA BCKTOPOB, BbIYMTAHHSA BCKTOPOB H
YMHOKCHHA BCKTOpa HAa YUCIIO, O6I>$ICH5ITL, KaKMMH CBOMCTBAMH OHH

o0J1amaroT

6.15

[TpuMeHsTh paBUIIO NapajlIeNeNuIe a IpU CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroa MEXIAYy BEKTOpaMH, CKAIIPHOEC IIPOU3BEIEHUE BEKTOPOB,

KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IPOU3BCACHHUC BCKTOpPA HA YUCIIO, YI'OJ
MCKAY BCKTOpaMH, CKaJIAPpHOC IMPOU3BCACHUC, paCKIIaAbIBATH BCEKTOP

10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOf/'I CUCTCMC KOOpAHAT

6.19

Pemats HpOCTGﬁIHHG rCOMCTPHUUYCCKUC 3ada4d Ha M[MPHUMCHCHHC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemarn 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMAaTH4YCCKUX OTHOILIEHUNU U
HaXO0XJICHUC reoOMETPHUICCKUX BCIIMYHH 10 06pa3uaM NI
aJIropurMam, MMPUMCHAA HU3BECTHBIC METO/JbI npu pEeIICHUN

CTAHAAPTHBIX MATCMATHYCCKUX 3adaY

6.21

[IpuMeHATh TpOCTEHIINE NPOTrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX

3aga4

6.22

HpI/IBO,ZLI/ITB MMPpUMEPbI MAaTEMAaTUUCCKUX SaKOHOMepHOCTeﬁ B IIpUpPOAC

U JKU3HH, pACIIO3HABATDH IIPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATh TOJIy4eHHBIE 3HAaHWS Ha IMPAKTHKE: AHAJIW3UPOBATH
pealbHble CUTYallUM W NPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOKMCKA pEeUIeHHs] MaTeMaTH4eCKH CQOpPMYIMPOBAHHON MpoOIeMsbl,
MOJCIIMPOBAaTb  peajbHbIE CUTyallUM Ha  S3BIKE T'€OMETPHH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIEH c HCITOJIb30BAaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapaTa aiareOpbl, perarh
MIPAaKTHYECKHUE 3a/1a4M, CBSI3aHHBIE C HAXOXKIECHUEM TIE€OMETPHUYECKHUX

BCJINYHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

I'eomerpus

7.1

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, IpsMasi, IIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 akCHMOMAaTMYECKOM IIOCTPOCHHUU  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

7.2

BzaumHoe pacrnonokeHue TpSAMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJIbHble M CKpeumuBaromuecs mnpsMble. [lapamienbHOCTs OPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHble NpsMble B  IPOCTPAHCTBE,
MapaAJIENBHOCTD TPEX MPSAMBIX, NAPAICIBHOCTh NPSAMOW U IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMH CTOPOHAMH, Yroll MEXIy MpsAMBIMA B TMPOCTPAHCTBE.
[TapannenpsHOCTH IJTIOCKOCTEM: rapasieabHbIe IJIOCKOCTH, CBOICTBa
napajuleNibHbIX TIockocTed. [Ipocreiimme mpocTpaHCTBEHHbIE (QUIYypHI Ha

IUIOCKOCTHU: TeTPadIp, Ky0, mapayuieenure], HOCTPOSHHE CEUCHU

7.3

[TepieHAMKYAAPHOCTh NPAMOM M IUIOCKOCTH: NEPNEHIUKYJISIPHBIE MPAMBIE B
MPOCTPAHCTBE, IPSMbIC NApaUICNIbHBIE W MEPHEHAUKYJISAPHbIE K IUIOCKOCTH,
MpPU3HAK TEPHNEHIUKYISIPHOCTH TPSAMOW M IUIOCKOCTH, TEOpeMa O MpsIMOH
MEPIICHAUKYIISIPHON IIJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXKIY IPSIMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJl, JIMHEWHBIA yrojd JBYTPAHHOIO  yIJa.
[IeprieHAMKYSAp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHUE
OT TpsAMOM 1O  ITUIOCKOCTH,  TPOEKIMs  (QUrypsl Ha  IJIOCKOCTD.
[leprieHAMKYIAPHOCT  IUIOCKOCTEM: TPU3HAK  MEPINEHAUKYISPHOCTH  JABYX

mockocteil. Teopema 0 TpEX MeprneHuKyIsIpax

7.4

[loHsATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OTPAaHHUKA, BBIITYKIIBIE U
HEBBIMYKJIbIE MHOTOI'DAaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpumsma: N-yrompHas
MpU3Ma, TpaHU M OCHOBAHUS MPU3MBIL, MpsiMasi U HaKJIOHHAs MPHU3MBbI, OOKOBast 1
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamtenenurnen, IPSIMOYT OJIbHBIN
napajuieyenumnes U ero cBoicrtBa. Ilupamupma: n-yronpHas nupaMuaa, TpaHU MU
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U TIOJIHAS MOBEPXHOCTh MUPAMU/IbI, TPABUIbHAS U

ycedu€HHass MHUpaMHJa. OJEMEHTBl MNpHU3Mbl W nHpaMuiabl. [IpaBuibHbBIE




MHOTOTPAaHHHUKH: MOHATHE MPABUIBHOIO MHOTOTPAaHHUKA, MPaBUIIbHAS NpPU3Ma U
IpaBUIbHAS NHMpaMMJa, NpaBUWIbHasg TPEYroybHas MHUpaMHUIa U IPABUIbHBIN
TeTpasap, KyO. llpencraBieHne o mpaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTa’ap,

AOACKA’ AP U UKOCARJAPYTHUC Ceuenus IIPU3MBbI U ITMPaMU/JIbI

7.5

CI/IMMCTpI/IH B IIPOCTpaHCTBE: CHMMETpHUA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTpPUU B nmupamMuax, napajijiejacnuicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Boruncnenue 3rneMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. [Lmomans
OOKOBOW TIOBEPXHOCTH M TIOJHOH TOBEPXHOCTH MPSIMOH MPHU3MBI, IO
OCHOBaHHWH, TeopemMa O OOKOBOW TOBEPXHOCTH MpsMON mpu3mbl. [Liomanb
OOKOBOH TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW IMHUPaMHIBI, TEOpeMa o
wiomanau yceu€HHol mwmpamuabl. [lonstue 06 oO6béme. OO0BEM mHpaMuUmbl,

IIPU3MBI

1.7

[TogoOubie Tema B mpoctpancTtBe. COOTHOLIGHHUS MEXAY  IUIOHIAASIMU

MMOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIl

11 KVIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

[unuuaapudeckass MOBEPXHOCTh, 00pa3yroIIUe MUIUHIAPUUECKOW MOBEPXHOCTH,
OoCb NUIUHApPWUYECKoW moBepxHocTH. UunuHap: ocHoBaHus u  OOKOBas

MIOBEPXHOCTb, 00pa3ymolias U 0Chb, IJIOLIalb OOKOBON U MOJIHON OBEPXHOCTH

6.2

Konunyeckass moBepXHOCTb, 0Opa3ymooline KOHHYECKON TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU ITOBCPXHOCTH. KOHYCZ OCHOBAHUE u BCpIINHA,
oOpasyromiass ¥ OCh, IUIOMIAJb OOKOBOW M TIOJHOM TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC: 06pa3y10m1/1e M BbICOTA, OCHOBAHUSA U OokoBas IMOBCPXHOCTH

6.3

Chepa m map: UEHTp, paauyc, IUaMETp, IUIONIAJb IOBEPXHOCTH C(dephl.
B3aumHoe pacnionokenue chepsl U TNIOCKOCTH, KacaTellbHas TIIOCKOCTh K cdepe,

Iomas cheps

6.4

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

6.5

KomOunammu Tenm BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN

OKOJIO C(I)Cpbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUSA

6.6

[Tonstre 060 o6véMe. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME




MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactsus w3 Heé. OO0bEM muIMHApA,

koHyca. O0BEM mIapa u mIomas cepol

[TogoOuble Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKAY  IUIOIIAJSIMHU

0.1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TETT
6.8 Ceuenust nuiauMHapa (MapayielbHO U MEPHEHAMKYISIPHO OCH), CEYEHUS KOHyca
' (mapanienbHOEe OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPUINHY), CEUCHUS IIapa
BexTtop Ha miockoctd W B mpocTpaHcTBe. CliokeHHWE U BBIYUTAHHE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha yuciio. Pa3noxkenue BekTopa mo TpéM HEKOMILIAHAPHBIM
' BektopaM. lIpaBwiio mnapamienenunena. Pemenune 3agad, CBSI3aHHBIX C
MIPUMEHEHHUEM TPaBWII JCHUCTBUI ¢ BEKTOpaMHU
[IpsiMmoyronbpHas cucremMa KOOpAMHAT B TpocTpaHcTBe. KoopaumHaTel BekTOpa.
6.10 [Ipocreiiine 3amaum B KOOpAMHATaX. YTol Mexay Bekropamu. CkaisipHOe

IIPpOU3BCACHUC BCKTOPOB. Brruucnenue YIIJIOB MCKAY MPAMBIMH U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHS OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeTHEero
0011ero o6pa3oBaHus

Bnanenue merogamu J0Ka3aTeNbCTB, aJTOPUTMAMM DPELICHUS 3a/ad;
yMeHue (GopMysnpoBaTh U ONEPUPOBATH MOHATUAMU: OIpPEIENICHHE,
aKCUOMa, TeOpEMa, CIIEACTBUE, CBOWCTBO, NPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIIbHBIE ~ (OPMYJIMPOBKM;  HPUMEHATh  MX;  YMEHHE
dopMmynupoBaTh O0OpaTHOE U IPOTHUBOIOJIOXKHOE YTBEP)KACHHE,
OPUBOAUTH MPHUMEPbl U KOHTPIPUMEPHI, HCHOIB30BATH METO[
MaTeMaTUYeCKON MHAYKLIHUH; IPOBOIUTH JOKA3aTEIbHbIE PACCyKICHUS
OpU pelieHUM 3a/ad, OLIEHMBATh JIOTMYECKYI0 IPaBHJIbHOCTh
paccyXJIeHUH; YMEHHME ONEpUPOBATh MOHITUSAMU: MHOXKECTBO,
[OJMHOXECTBO, OIEpaIi HaJ MHOXECTBAaMH; YMEHHE HCII0JIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar JUisli OINHCAaHUS  peallbHbIX
IPOLIECCOB U SIBIICHUM U MPHU PELICHUHU 33a/1a4, B TOM YHUCIE U3 IPYTUX
yueOHBIX MpEAMETOB; YMEHHE ONEepUpoBaTh MOHATUSIMU: Tpad,
CBSI3HBIN rpad, nepeBo, LUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a/1aBaTh U
ONMMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIB30BaTh Ipadbl MU

peHICHUHU 3a/1a1

YMmenue OIICpHUPOBATH IMOHATHAMU: HATYPAJIbHOC YHCJIO, LECJI0C YHUCIIO,
CTCIICHb C M[CJIIBIM I10Ka3aTCjIEM, KOPCHb HaTypaJIBHOfI CTCIICHU,
CTCIICHb C PAllMOHAJIbHBIM ITOKA3aTCJIEM, CTCIICHL C JIECTBUTEIIbHBIM
IIoKa3aTecjieMm, J'IOl"apI/I(i)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC
MMPOU3BOJIBHOI'O 4YHCJIa, OCTATOK IO MOIAYIIIO, PAallUOHAJIIBHOC YHCIIO,
HpparoOHaJIbHOC YHUCJIO, MHOKECTBa HaTypaJIbHbIX, OCJIbIX,
palrOHAJIbHBIX, JIeCTBUTEIbHBIX Yuceili; YMCHUC HUCIOJb30BATH
IMPU3HAKH JCJIMMOCTH, HaUMEHBIITHI O6HIPII>'I JCIINUTCIIb U HAUMCHBIIICC
06]1_[66 KpaTHOC, aJITOPUTM EBknuma Ipu pCHICHUHA 3aZla4; 3HAKOMCTBO
C PpPa3IMYHBIMHU TO3WHOWUOHHBIMH CHCTCMaMM CYHCICHHA, YMCHUC
BBIIIOJIHATh BBIYMCIICHHE 3HAYCHHN U Hp606pa30BaHI/IH BBIpa)KCHI/Iﬁ (¢10)

CTeNeHs MU U Jorapudmamu, npeodpazoBaHus APOOHO-PAIUOHATIBHBIX




BBIPQXCHUI; YMEHUE ONEPUPOBATH MOHATUSAMU: IOCIEA0BAaTENBHOCTD,
apumernyeckas  OpOrpeccHsi,  IeOMeTpHuYecKas  Iporpeccus,
OECKOHEYHO yObIBaIOLIasi TIE€OMETPUYECKas IIPOrpeccusi; yMEHHE
3aJaBaTh I[OCIIEJOBATEILHOCTH, B TOM 4YHUCIE C IOMOIIBIO
PeKYppeHTHbIX  (OpMyN, yYMEHHE  ONEpUPOBaTh  IMOHATHUAMHU:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMILUIEKCHBIE YUCIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3aliCH KOMITJICKCHBIX YUCEI
(reomeTpuueckasi, TPUTOHOMETpPUUYECKass U anredpanyeckas); yMeTb
MPOU3BOJIUTH apudMeTndeckue IeHCTBUS ¢ KOMIUIEKCHBIMU YHCIIaMU;
IPUBOJIUTH  NPUMEPHI  MCIOJNB30BAaHMS  KOMIUJIEKCHBIX  YHCEN,
ONEepUPOBATh MOHATUAMH: MaTtpuma 2x2 u 3x3, omnpeaeauTenb

MaTpHULIbl, FEOMETPUYECKHUM CMBICIT OTIPEAETUTEINS

YMeHue OIICPHUPOBATH IMOHATHUAMHA: pALlMOHAJIBHBIC, HPpAllMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CHCTCMbI; YMCHHC OIICPHUPOBATH
HNOHATHUAMUA:. TOXKACCTBO, TOXKACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HEpPaBCHCTB MU CUCTEM; YMCHHC PpCIIATb YpPAaBHCHMUA,
HCPABCHCTBA WU CHUCTCMBbI C IMOMOIINBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHCTCMbBI C IIapaMETPOM; HPHUMCHITH
YpaBHCHUA, HCPABECHCTBA, UX CUCTCMbI JJISI PCIICHUA MAaTEMATUYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTth MOHATHIMH: (DYHKUIHSA, YETHOCTH (YHKIIUH,
MEePUOUYHOCTh (DYHKIIMH, OTPAHUYEHHOCTh (DYHKIIUM, MOHOTOHHOCTh
byHKIMKM, DSKCTpeMyM (GYHKIUH, HauOoJblllee U HauMEHbIIee
3HaUYeHUs] (PYHKIIMK Ha TMPOMEXKYTKE, HeNpephiBHAS (YHKIHS,
acUMNTOTHl Tpaduka (QyHKIHUU, TepBas W BTOpas MPOU3BOAHAS
(GYHKIMHA, TEOMETPUYECKUM U (PU3UUYECKHN CMBICT TPOU3BOIHOM,
nepBooOpaszHas, ONpeAeNEHHBI WHTETpal, YMEHHE HaxXOJIUTh
aCUMIITOTHI Tpaduka (YHKIHH, YMEHHUE BBIYHCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BECHHSI, YACTHOTO M KOMITO3UIIMU (PYHKIIHH, HAXOIUTh
ypaBHEHHE KacaTeabHOM K rpaduky (QyHKIIMHA, YMEHHE HAXOIUTh
MPOU3BOJHBIC JIIEMEHTAPHBIX (YHKIUH; YMEHHE HCIOIb30BATh
MIPOU3BOHYIO JIJISl MCCIIEIOBAHMS (PYHKITUN, HAXOJUTh HAaUOOJBIITHE 1

HalMEHbIINE 3HAYEeHUs (YHKIUI; CTpOUTHh Ipa)uKd MHOTOUJIECHOB C




UCIIONIb30BaHUEM afmapara MaTeMaTHYeCKOro aHajiu3a; MPUMEHSThH
MIPOM3BOIHYIO JIJISI HAXO0XKICHHS HAMJTYYIIIETO PEIICHUS B IPUKJIAIHBIX,
B TOM YHCJIE COIHMATbHO-)KOHOMHYECKHX W (U3HUYECKUX 3ajadax;
HaxOJUTh IUIOMATU W OO0BEMBI (UTy C TIOMOIIBK HMHTETpaa,
MPUBOAUTH MPUMEPHl MATEMATUYECKOTO MOJICIUPOBAHUS C TTOMOIIBIO

nuddepeHIATbHBIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHsIMH: Tpaduk ¢GyHKIUH, oOpaTHas
¢byHKIMs, KOMIO3UIUSA QYHKIUN, TUHEHHass (YHKUIUS, KBapaTHIHAs
byHKIMSI,  panuMoHanbHas — (YHKOMs,  CTEeHHas  QYHKIHUS,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMU, TOKa3aTeabHas W Jorapupmuueckas (QyHKIMH, yMEHHE
CTpOUTH TpaduKN U3yYEHHBIX (DYHKIIMIA, BBIONHATH peoOpa3oBaHus
rpaduKoB (PYHKIIUH, HCIIOIB30BaTh rpadUKH IS U3YYCHUS TIPOIIECCOB
U 3aBHCHUMOCTEH, TIPU PELICHUH 3aJ1a4 M3 JPYTUX YYeOHBIX TPEIMETOB
U 337124 U3 PEaTbHON >KU3HU; BBIPAXaTb (HOpMyJaMH 3aBUCUMOCTH
MEXy BEIMYMHAMHU; HWCIIOIB30BAaTh CBOWCTBA M Trpaduku (yHKIUN
JUI PEUICHHs ypaBHEHWH, HEPAaBEHCTB M 3aJad C IapaMeTpaMu;
n300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA PEIICHUHN

YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBbIE 3a/ladll Pa3HbIX TUIIOB (B TOM YHUCIJIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBapoOB U
yCIyr, HajJoru, 3ajauyd u3 o0JacTU YOpaBJIEHUS JHUYHBIMH U
CeMEeWHBIMU (MHAHCAMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA M MX CHCTEMBl IO YCIOBHIO 33a7a4d, HCCIEN0BAThH
MOJIy4eHHOE pellleHUe M OLEHUBATh MPaBa0NOJ00HOCTh Pe3yabTaToB;
YMEHHE MOJIEIMPOBAaTh PEaJbHbIE CUTyallUd Ha SI3bIKE MAaTEMAaTUKH;
COCTaBJIAITh BBIPAKECHUS, YPAaBHEHHUs, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBUIO  3aJa4d, HCCIECNOBaTh  IIOCTPOEHHBIE  MOZACIU  C
UCIOJIb30BAaHUEM alrapara anre0pbl, HHTEPIPETUPOBATH MOIyUYEHHBIN

pe3ynbTaT

YMeHue omnepupoBaTh IMOHATUSIMHU: CpeaHee apuMeTHUecKoe,
MenuaHa, HauOoJblllee M HauMEHbIIee 3HAYSHUs, pa3Max, JUCIIepCus,
CTaHJApTHOE OTKJIOHEHHME YHUCJIOBOrO0 HabOpa; yMEHHE W3BIIEKATH,
UHTEPHPETHPOBaTh MH(OpPMAIIMIO, MPEACTABICHHYI0O B TabIuIax, Ha

auarpaMmax, —Tpadukax, OTpa)kalollyl0 CBOWCTBa  pEaIbHBIX




NPOIIECCOB U SIBJICHUH; MPENCTaBIATh HMH(OPMAIMIO C TOMOIIBIO
TaOJIUI W JuMarpamMM; HCCIel0BaTb CTaTHUCTUYECKUE JaHHbIE, B TOM
YuciIe C TNPUMEHEHHEM TpapHuuecKuX METOJOB M 3JICKTPOHHBIX
CpEACTB; TIpa(UuUecKd HCCIEN0BaTh COBMECTHbIE HAOMIONEHUS C

IIOMOILBIO AUarpaMM PacCEUBaHUs U JIMHEWHON PErpeccuu

YMeHue OnepupoBaTh MOHATUAMU: CIIYYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIIy4allHOrO COOBITHSA; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TIpaUyecKrX METOAOB; NMPHUMEHSTH
(GOopMyIbI CI0XKEHUS U YMHOXEHHs BEpOSITHOCTEH, (hOpMyITy MOJIHOM
BEpPOATHOCTH, Qopmyny bepHymin, KoMOWHATOpHBIE (AKTBI |
(GopMyInbl; OLIEHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMeHHe
ONEpPUPOBATh MOHATHAMM: CilydalHas BEJIMYHMHA, PpaCHpEAcIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OXKUIAHNE, JUCTIEPCHS] U CTaHIAPTHOE
OTKJIOHEHUE CIIydyailHOM BeIMYUHBI, (YHKIMU paclpesieleHus u
IUDIOTHOCTH  PAaBHOMEPHOIO,  ITOKA3aTEJIbHOTO M HOPMAJIBHOIO
paclpenelieHuii; yMEHHE MCIOJIb30BaTh CBOWCTBA  M3YYEHHBIX
pacupeneneHni i peleHus 3a1a4; 3HAKOMCTBO C IOHATHIMU: 3aKOH
OOJIBLIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIEIOBaHUN; yMEHHUE
NPUBOJNUTh TIPUMEPHI TPOSBICHHUA 3aKOHA OONBIIMX YHCEN B
IOPUPOJHBIX M OOILECTBEHHBIX SBJICHUSAX; YMEHHE OIEPUPOBAThH
MOHATUSMU: COYETAHHE, INEPECTAaHOBKA, YHUCJIO COYETAaHUW, YHCIIO
NepecTaHoBOK; OMHOM HbloTOHA; yMeHHe NPUMEHITh KOMOMHATOPHBIE
(bakThl ¥ paccyXIeHUs Ul pelIeHUs 3a7ay; OLEHUBATh BEPOSATHOCTH
peanbHBIX  COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IMOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA Yyria, IUIOCKHA yrodi,
JIBYT'PAaHHBIA YroJj, TPEXTPaHHBIM YIroJ, CKPEIIMBAKOLIUECS IpPSMBIE,
[apaJuIEIbHOCTD U MEPIEHIUKYIISAPHOCTD MIPSAMBIX U INIOCKOCTEH, YroJl
MEXIY MPSAMBIMH, YroJl MEXAY IPSIMOM M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PAacCTOSHHUE
MEXIYy TpsAMBIMH, pACCTOSIHUE MEXIY IUIOCKOCTSMH; yMEHHE
UCMOJIb30BaTh MpPU pEIIEHUM 3a/1a4 H3y4eHHble (aKThl U TEOPEMbI
IUTAHUMETPHUH; YMEHHUE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOIIETo

MHpa; CTPOUTH MATEMATUUICCKHUEC MOACIIN C TIOMOIIBIO TCOMETPUUCCKUX




MMOHATHH U BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHW MPAKTUYCCKHUC 3a/1a4n
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YMeHue onepupoBaTh HOHATHAMHE: TUIOMAAb GUTYPBI, 00BEM (UTYPHL,
MHOTOTPaHHHUK, HPaBIIIbHBIII MHOTOTPaHHUK, CeYeHne
MHOTOTpaHHHKa, Ky0, mapaienenures, npusMa, nupaMmuaa, urypa u
NOBEPXHOCTh BpALICHUS, LWIMHIP, KOHYyC, map, cdepa, IMIOMAAb
chepbl, IUIOMAAb MOBEPXHOCTH TNHPAMUIBI, TPU3MBL, KOHYCA,
WIMHApA, O00BEM Ky0Oa, MPSIMOYTOJBHOTO  Mapauvlesenunena,
OUpaMUAbl, TNPU3MBL, LWIMHApPA, KOHyca, IIapa, pa3BEPTKa
MOBEPXHOCTH, CEYCHUS KOHYCa M IMJIMHIpPA, HapajulelbHbIe OCH HIIH
OCHOBaHMIO, CEYEHHE Ilapa, IUIOCKOCTh, Kacamomasics cgepsl,
WINHIpPA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOTOIPaHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH BPAIICHUS, MX
CCUYCHHUS, B TOM YHCIIC C MOMOIIBIO 3JEKTPOHHBIX CPEACTB; yMEHHE
NPUMEHATh CBOWCTBA T'€OMETPUYECKUX (QUryp, CaMOCTOSTEIBHO
GbopMynHpOBaTh  ONpENENCHUS HU3ydaeMbIX (HUTyp, BBIIBUTATh
TUIIOTE3bl O CBOMCTBaX M MPH3HAKaX TI€OMETPUYECKHX (HUTyYp,
00OCHOBBIBaTh ~ WJIM  ONPOBEPraTh  HX; YMEHHE  TPOBOAWUTH
KJIacCU(PUKAUIO (GUTYp 1O Ppa3IMYHBIM [PU3HAKAM, BBINOJIHATH

HCO6XOI{I/IMI)IC AOHNOJIHHUTECIbHBIC ITIOCTPOCHUA
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YMeHne omnepupoBaTh IOHSTHUSMHU: JBIDKEHHE B IPOCTPAHCTBE,
napaielbHbIA IepeHOC, CUMMETPHsI Ha TJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe M0100Us, MOAO0OHBIE (GUIYPBI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YMCIE B IPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BATh T€OMETPUIECKHE OTHOIICHUS
IOpU pelleHUH 3a/la4; HaXOJUTh FeOMETPUYECKHEe BEIUYHMHBI (JUIMHA,
yroJ, IMioumaab, 00bEM) NMpU pEIIEHUU 3aJad U3 JIPYTUX Yy4eOHBIX
OpeIMETOB M M3  pealbHOM  JKM3HM; yMEHHE  BBIYUCIATH
reOMeTPUYECKUE BEJIMYMHBI (AJIMHA, YT, IIOMAab, 00bEM, IIOMAIb
MOBEPXHOCTH), MCIONB3ysd H3y4YeHHbIE (OPMYJIBI U METOJbl, B TOM
YHCIe: TUIOIIAb MOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA, IIMIHHpA,
wiomans chepbl; 00bEM KyOa, NMPSAMOYrOJBHOTO Mapajulelenunena,
NUpaMHIBI, TPU3MBI, IIHMHIPA, KOHYyca, IIapa; YMEHHE HaXOIUTh

OTHOIIeHHe 00bEMOB OJOOHBIX (Uryp
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YMenue OneprupoBaTh INOHATHUAMMU MpAMOYTOJIbHAA cuCTeMa

KOOpAUHAT, BEKTOP, KOOPAUHATEI TOUKHU, KOOPAWNHATEI BEKTOpPA, CyMMa




BCKTOPOB, MPOU3BCACHUC BCKTOPA HA YHUCIIO, PA3JIOKCHUC BCKTOpPA IO
6a31z1cy, CKaJIIpHOC IIPOU3BECACHUEC, BCKTOPHOC IIPOU3BCIACHHUC, YI'OJI
MCKOY BCKTOpPAMMH, YMCHHC HCIIOJIB30BaTh BeKTOpHBIfI u
KOOpI[I/IHaTHHﬁ MCTOO MJIA PCIICHHA T'COMETPHUUYCCKHUX 3aJdad U 3aJad

JIpYTUX y4eOHBIX NIPEAMETOB
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YMeHue BbHIOMpaATh MOAXOAAIIMA METOA s pelieHHs 3ajauu;
IIOHMMAHWE 3HAYUMOCTH MATEMAaTHKH B M3YyYEHUU IPUPOJHBIX H
OOLIECTBEHHBIX IPOLECCOB U SBJIEHUH; YMEHHUE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKH B HUCKYCCTBE, YMEHHE IPUBOIUTH
IIPpUMEPBl  MAaTEMAaTUYECKUX OTKPBITUA POCCUWCKOM M MHUPOBOU

MaTeMaTH4YeCKOM HAayKHu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Kox

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

12 Panmonanbupie  uucna. OOBIKHOBEHHBIE M JAECATHYHBIE JpOOH, TPOIEHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmernueckuii KOpeHb HaTypalIbHOU cTeneHu. [leiicTBus ¢ apudMeTHaecKkumMu
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenenp ¢ wnenbIM mokaszareneM. CTeneHb C palMOHAIBHBIM I10Ka3aTeNeM.
' CBolicTBa CTENEHU

. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI

JeiictBuTtenpHble yucaa. Apudmerndeckue onepauuud ¢ JAeHCTBUTEIbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYUCICHHS, MpaBHJa OKPYIJICHHSA, NPUKHUIKA |
OLIEHKA pe3yJIbTaTa BbIYMCIECHUIN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 Llenbie u 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUYECKHe ypaBHEHUS

2.5 Llenbie u 1poOHO-paAIIIOHAIbHBIE HEPAaBEHCTBA

2.6 HppanmoHanbHble HEpaBEeHCTBA

2.7 [Toka3zarenbHbIe U JTOrapupMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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Martpuna cuctemsl IMHEWHBIX ypaBHEHUN. OTNpenennTenb MaTpHULbl

3 OyHKIUHT U TpapUKU
31 OyuHkus, cnocodsl 3amanus (GyHkiuu. ['paduk ¢ynkumu. BzaumHo oOparHbie
' ¢byukiun. Yétaele u HeuéTHble pynkuuu. [leproanueckue GpyHkunm
Ob6nacte ompeaeneHuss ¥ MHOXeCTBO 3HadeHui GyHkuuu. Hymu dyHkuuu.
3.2 [TpoMexXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMbl (yHKUMU. Haumbosblliee W HauMeHblIee 3HAuYCHUE
(GyHKIMU Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HATypaJbHBIM W IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS N-0 CTENEHU
3.4 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTorel rpadukoB QyHkuuid. ColicTBa (QyHKIIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reomerpuueckas nporpeccuu. opmyina cia0XKHbIX IPOLEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIe 2IEMEHTAPHBIX (HYHKINI
[IpumeHeHne NPOU3BOMHOM K HCCIEeNOBaHUIO (YHKIMH Ha MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HauMeHbIero 3Ha4eHus: QyHKIMKY Ha
OTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
) MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J(narpammel Oiiniepa — Benna
5.2 Jloruka
6 BepoaTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KomOunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpstMble ¥ INIOCKOCTH B IPOCTPAHCTBE




7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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