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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 TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
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 pPEaJbHOrO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
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 KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs 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 XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 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(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
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, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
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 MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
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 (opMupoBaHMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSATHSAMH 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  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
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 cozeprkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 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€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
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.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
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
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX 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 TEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MNpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHas NUpaMuAa M TPaBWIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHOM MUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, obOpazyroniue HUIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCTU. KOHYC: OCHOBaHME U BEpIIMHA, 00pa3yronas
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 pacnonoxxenue chepsl U IMIOCKOCTH; KacaTellbHas MIOCKOCTh 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
BpaIlCHUS.

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

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

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

BeKTOopbl U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnrenenunena. Pemienne 3amad, CBA3aHHBIX C
IPUMEHCHUEM TMIPaBUJI JEUCTBUU C BekTopamu. lIpsmoyrosbHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJI€Ha POCCHUKCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB HCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPOPECCHOHANBHONH  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOAHON U COIUATIBLHOU
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBUIN3AIMW; OBJAJCHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4eOHOTro MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJECHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH Tparueck;

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3pPEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI O CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUHU; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHs  3aJadyd,  JIKCIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaJIbHON pabOThI MpU peeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CykaeHHs, 0OOMEH MHEHUI,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
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  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca M
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

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



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIH M YCJIOBUAM, OOBSICHSTH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPHUM M CIEACTBHUS U3 HUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMM: JIBYTPAHHBIA yTroJl, TpaHU ABYIPAHHOTO YIIIa,
peOpo IBYrpaHHOTO yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

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

Pacrio3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MHUpamMHaa; TpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMONM M  IUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE IOHATHUS B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOTO 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.

Bb4ucasaTe COOTHOLIEHUS] MEXY IUIOIMIAIASMU MOBEPXHOCTEH M 0O0bEMaMu
MOT00HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpallleHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe IPOTPAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMeHATh MOJTYYEHHBIE 3HAHUS HA TMPAKTUKE: aHAJU3UPOBAaTh pPEajbHbIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHATHI M TEOpEM, amnmapara aareOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NPOrpamMMbl Bcero Ogl TPOILHBIE pﬁaKanecmle o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypeb
bu6nmoreka [IOK
1 Baenerue B crepeomeTpuro 10 https://m.edsoo.ru/1c209e37
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 12 bubnnoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 VYrubl MeXAY MPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209e37
bubnuoreka [{OK
S MeuororpanHuKn 1 1 https://m.edsoo.ru/1c209e37
N bu6mmoteka IIOK
6 OOLEMEI MHOTOTpaHHHKOB d 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEeHUs], pACCTOSIHUS U YTJIbI 4 1 bubmaorexa LIOK
' ’ https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l IpOrpaMMBbL Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bubmuoreka [JOK
! Tena BpateHus 12 https://m.eds00.ru/1c209e37
N bu6mmoreka [IOK
2 ObLEmb e > 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001mEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




HOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOJBHbIC HpﬁaKT"quK"e u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI pecypcb
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, TUIOCKOCTb,
npoctpancTBo. [IpaBuna
1 1/113306 E)KGHI/I?I Hapnc Kax: 1 Bubmorexa LIOK
p PHCYHIaX- https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEIMHBI OTPE3Ka
ITonsiTusi: mepecekaronecs
2 IUIOCKOCTH é)e eceKa}Ii)ImHec;In sTMast 1 Bubmorexa LIOK
- 11ep P https://m.edsoo.ru/2d8a9c99
1 TIOCKOCTh
ITonsiTust: mepecekaronuecs
3 TJIOCKOCTH 1fe eceKafH;mHec;In sTMast 1 bubmoreka LIOK
- 11ep P https://m.edsoo.ru/db685e73
1 TTIOCKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHbie cBeieHHs 0 KyOe 1

5 mUpamMuae, ux g,?;Bé TKI/IZI MOJECIIHN 1 Bubmuorexa LIOK

DaMHIE, HX passep FICHTH. https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
HauanpHbie cBeieHHS 0 KyOe 1
6 MHPAMHUE, UX iBBé TKI/IZ/II MOJICIH 1 Bubmorexa LTOK
PaMIC, UX P p e https://m.edso0.ru/3d8ffd32
CeueHnsi MHOTOTPaHHUKOB
7 [TousiTHE 00 aKCHOMATHYECKOM 1 bubmuorexa [{OK

MMOCTPOCHUHU CTCPCOMCTPUU: AKCUOMBI

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

CTECPCOMETPHHU U CICACTBUA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM

bub6nmoreka [IOK

8 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI https://m.edsoo.ru/239c8cb4
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 IIOCTPOEHHUU CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
p p pHi: https://m.eds00.ru/65c6b106
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
10 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmnorexa LIOK
p p pHi: https://m.edso0.ru/258fc245
CTepEOMETPHUU U CIEACTBHS U3 HUX
BsaumHoe pacronoxeHue npsiMbix B
IIPOCTPAHCTBE: ME€PECEKAIOLINECS, bu6mmoteka [JOK
11 .
NapajuiebHbIE U CKPEIINBAIOIINECS https://m.edso00.ru/1a2520f6
psIMbIC
[TapaniensHOCTh NPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
12 napasuiesbHble 111) ;IMIZJe B bubmnorexa [IOK
P P N https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIENbHOCTh TPEX
MPSIMBIX
[TapaniensHOCTh MPSMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubnmnorexa [JOK
[TapamienbHOCTh IPSAMOU U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTI1Bl ¢ COHANpaBIeHHBIMU bubnnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 Yron Mexay npssMbIMHU B bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoteka [IOK
[apajienbHbIe IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpolicTBa napamuienabHbIX INIOCKOCTEN bubmuoteka [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255

[Ipocreiiine npocTpaHCTBEHHBIE

https://m.edso0.ru/e504d656

bubnunoreka LIOK

19 (uryps1 Ha ILIOCKOCTH: TETPas.p, https://m.edso0.ru/4a28dc02

KyO, apajuiejenunes
. bu6nmoreka IIOK
20 Hocrpoetue ceenuit https://m.edsoo.ru/1d434dO0f
N bubmuorexa [IOK

21 Hoctpoere ceuenmii https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme

29 "[IpsiMble ¥ TIOCKOCTH B bubmmoreka [JOK
npoctpanctse. [lapauienbHOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IUIOCKOCTEMR"
n .

23 miockocts: nepenukypitic Bubmiotexa LIOK

- HICPICH/MKY D https://m.edsoo.ru/b19f6a5d

IpsIMble B IPOCTPAHCTBE

24 [IpsimMble napasienbHble U bubnuoreka [IOK
MEePIEHUKYISIPHBIE K ITTIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapainienbHble U bubmmnoreka HOK
MEPIEHANKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHuKyIsspHOCTH bubmuoteka [IOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46

27 IIpu3Hak neprneHauKyJISpHOCTH bubmmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

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

29 Teopema o npsimoit bubmuoreka [IOK
MEePIEHANKYISIPHON TIJIOCKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsmon bu6muoreka [JOK
MEPIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIIOHHBIE: Bumorexa LIOK

31 paccTosiHuE OT TOUKH J0 MJIOCKOCTH,

paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

https://m.edso00.ru/33c477d3
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https://m.edsoo.ru/4a28dc02
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https://m.edsoo.ru/ec26fe5d
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[leprnieHIUKYNSIp U HAKIIOHHBIE:

32 paccTosiHre OT TOYKH JI0 TIIOCKOCTH buGnuorexa LIOK
9 ’ https://m.edsoo.ru/66fefadd
paccTosiHuE OT IPSIMOU 10 IJIOCKOCTH
[lepnieHIUKYNSAp U HAKIIOHHBIE:
33 panCTOSIfII/IeyOT I;O‘IKI/I JI0 TIIOCKOCTH bubmorexa LIOK
. ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT NPSIMOM 10 INIOCKOCTH
[lepnieHIUKYNSp U HAKIIOHHBIE:
34 pacpcmslfmeym IT)quH JI0 IIJIOCKOCTH bubmorexa LIOK
. ’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT IPSIMOM 10 INIOCKOCTH
35 VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY bu6mmoteka [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroi, TUHEHHBIN yros bu6mmoteka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yromi bubnuorexa [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepnieHIMKYIAPHOCTD MJIOCKOCTEM:
38 Hpﬁsﬁaxﬂ negnegnnxynapHocm IBYX bubmiorexa LIOK
IOCKOCTe https://m.edsoo.ru/ec3e2da3
II 7%
| Moo mceror Bumorera LOK
nﬁocxomeﬁp FHIYIED ABYX https://m.edsoo.ru/ed9e2a8e
II 7%
o | e mocnsh Bumorera LOK
nﬁocxomeﬁp FHIYIED ABYX https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmaorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmorexa [IOK
https://m.edso0.ru/52188a7d
43 Teopema o TpEX mepreHANKYIApax bubmaorexa LIOK
https://m.eds00.ru/9f246736
44 KonTponbHas padora no temam bubmuoteka [IOK

"[lepneHIMKYISIPHOCTD NPSIMBIX U

https://m.edsoo.ru/5b971ef3
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~ 1

mrockocteil" u "YTiasl MexIy
IPSIMBIMU U TIOCKOCTSIMU"

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOTOTPaHHUKA,

bub6nmoreka [IOK

45 BRIIYRJIBIC 11 HEBBITTYICIBIC https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
IIpu3ma: N-yrosibHas Npu3Ma; rpaHu U
16 OCHOBaHMS IPU3MBI; IIpsiMasi U bubmmoreka [JOK
HaKJIOHHAs MPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHASI TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubmmoreka [JOK
MapajuiesenuIiel U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yrosibHas nupammuaa,
TpaHu ¥ OCHOBaHHUE MUPAMHU/IBI;
48 GIZ)KOBaH Y TIOJTHAs HOBSpXH(;HCT; bubmiorexa LIOK
N https://m.edsoo.ru/fblcd0a5
MUPaMHU/JIbl; PAaBUJIbHAS U yCeuEHHAs
nupamua
IIpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE MPABUIHLHOTO
49 MHOI'OTPaHHUKA; IIPaBUJIbHAS IPU3Ma bubmmnoreka HOK
U IIpaBUJIbHAS NTMpAMUA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroJjibHas MupamMuia u
MIpaBWIbHBIN TeTpa’ip; KyO
[IpencraBnenue o MpaBUIBHBIX
50 MII;OfOFpaHHHKaXI oiTaasz bubmorexa LOK
’ https://m.edsoo.ru/a0fdd5bf
JOJIEKa’p U UKOCAdIP.
CummeTpust B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUKH,
51 MIPSIMOM, TUTOCKOCTH. DJIEMEHTHI bubmuoreka [{OK

CUMMCTpPUH B IIUpaMUax,
nmapajjiejcnmieaax, nmpaBUiIbHbIX
MHOT'OrpaHHUKax

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
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https://m.edsoo.ru/8a7be683
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Brranciaenue 31eMEHTOB

52 MHOTOTPAaHHHUKOB: pEOpa, AUaroHaaIn bubmorexa HOK
) ’ i https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
53 mpmswos, mromam ocosamni BuGmorera LIOK
P > TTOTHAAE | ’ https:/m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI TOBEPXHOCTU
MPSAMON MPU3MBbI
[Tnomaae 60KOBOI MOBEPXHOCTH H
54 mapavesms, Teopewa o mrom BuGmorera LOK
P f[ > p m & N https://m.edso0.ru/5603e30b
OOKOBOI TIOBEPXHOCTH YCCUEHHOM
MTHPaAMUTBI
55 KonTponbhas pabota no teme bubmmoreka [JOK
"MHororpanHuku" https://m.edsoo.ru/a95f5c04
. bubnunoreka LIOK
56 TonsTre 06 00neme https://m.edsoo.ru/7ad0020b
. bu6nmorexa LIOK
57 O6ném mupaMuaE! https://m.edso0.ru/235171b3
N bubmmoteka IIOK
58 O6ném mupaMuaE! https://m.edsoo.ru/f47dfefd
. bubnmorexa LIOK
59 O6BEM mipaMu B! https://m.edsoo0.ru/79¢10312
N bubmmoteka IIOK
60 O6ném mupaMuaE! https://m.edsoo.ru/2faadc3f
N bubmmoteka IIOK
61 O6BEM MpH3MEI https://m.eds00.ru/79853608
. bubnunorexa LIOK
62 O6BEM MpH3MbI https://m.edso0.ru/1e053890
N but6mmorekxa [IOK
63 O6néM npu3MbL https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no Teme bu6muoreka [JOK

"O06bEMBI MHOTOTPAHHUKOB"

https://m.edsoo.ru/28a6573c
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65

66

[ToBTOpeHME, 0000IIEHNE
CHCTeMaTHu3alus 3HaHUH.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alMsl 3HAHUH.
Beluncienue paccTosHUAN: MEXIY
IBYMsI TOUKaMH, OT TOUKH J10 IPSIMOIA,
OT TOYKH J0 IIJIOCKOCTH, MEXAY
CKPEILMBAIOINUMUCS IPSIMBIMU

bu6nmorexa [IOK
https://m.edsoo.ru/098bedad

bub6nmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

68

HToroBast KOHTpOJIbHAs paboTa

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3alNsl 3HAaHUM.
Beruucnenue yrios: Mexay
CKPEILMBAIOIINIMUCS IPSIMBIMH,
MEXKIy NPSAMOM U IJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubnuoreka [{OK
https://m.edsoo.ru/b9146bc0

bubnunoreka LIOK
https://m.edsoo.ru/56765e8hb
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11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
Ne Hara uudposbie
T
/i eMa ypoka Beero Ko;nponbnble HpﬁaKaneCKne WiyueHusi  0GpPA3OBATENBHbIC
padoThI padoThI pecypch
Cdepa u map: neHTp, paguyc,

1 I/(Il;l\feT ; nnrc)) Ilat Llr)loll)seﬂxiocm 1 Bubmoreka HOK
A P tman P https://m.edso0.ru/0341bc2b
cdepbl
Bsaumnoe pacnoioxkenue cheprl u

P bep bubnnorexa [IOK
2 IUIOCKOCTH; KacaTeJibHas II0CKOCTh 1 i
https://m.edsoo.ru/bed12a43
K chepe; Turomaas chepol

3 N3o6paxenue chepsl, mapa Ha 1 bu6nmorexa LIOK
ockoctu. CeueHus mapa https://m.edsoo.ru/bc15f72
[HunuHapudeckas TOBEPXHOCTb,

4 o0pa3yroIIne UIHHIPHIECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MIOBEPXHOCTh, 00pa3yroIas 1 OCb; 1 bubmuoreka [IOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muinHapa Ha
miIockocT. Pa3zBépTka nuianHapa.

6 CedeHUs IMITAH]T pa (HJ‘ILE)CKOC”?IE)IO 1 bubmiorexa LJOK

N P ’ https://m.edsoo.ru/016e25eb
napajyienbHON Uiu
MEPIEHIUKYIISIPHON OCH IMJIMH]IPA)
Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn bubnuotexa [JOK

7 1 ]

MMOBEPXHOCTH, OCh U BEPIINHA https://m.edso0.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTU
8 Konyc: ocHOBaHuWe 1 BepIINHA, 1 bubmaorexa LIOK

https://m.edso0.ru/897dd3b2
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o0pa3yroliasi ¥ 0Ch; IUIONIA/b
OOKOBOM U MMOJIHOW TOBEPXHOCTH

Yceu€HHbII KOHYC: 00pa3yromme u

bubnunoreka LIOK

d BHICOTA; OCHOBAHHA 1 OOKOBaA https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300pakeHne KoHyca Ha
wiockocT. Pa3Béprka koHyca.

10 Ceuenus koHnyca (TJIOCKOCTBIO, bubnmnoreka HOK
MapajuiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIEH yepe3
BEPILKHY)

11 KomOunanus ten BpamieHus u bubnunoreka LIOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BUcaHHAs B bubnnorexa [JOK
MHOT'OTPaHHUK WJIU B TEJO https://m.eds00.ru/0b136158
BpalleHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubnuoreka [{OK
CBOICTBa 0OBEMOB TET https://m.edso00.ru/26a03fb7

. bubnnorexa [JOK
14 OOBEM mammpa, KowHyca https://m.edSO(])_.[ru/5513d87b
N bubmmoteka IIOK

15 O61ém mapa u noma chepe! https://m.edsoo.ru/d189bde2
[TogoOHEbIE TeNa B MPOCTPAHCTRE.

16 CoOTHOIIEHUS MEXKY TUIOMIAIIMHI bubnnorexa [JOK
MMOBEPXHOCTEH, 00bEMaMM https://m.edsoo.ru/810cfleb
MOTOOHBIX TET

17 KonTponbHas padbota no temam bubmuoreka [JOK
"Tena Bpamenus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IIIOCKOCTH U B bu6muoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Crno)xeHue ¥ BRIYMTAHHE BEKTOPOB bubnuoteka [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
bubnunorexa LIOK

20 YMHOMCHHE BEKTOpA Ha YHCIIO https://m.edsoo.ru/dee379eb
2 nerommmanapmant sextopint Bu6miorera LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
2 npmwencamen rpaann aeterai Bu6miorera LIOK
P p A https://m.eds00.ru/5a827900
BEKTOpPaMH
K i .
| Ao e B 10K
pHp p https://m.edsoo.ru/d3alfe30
3a1a4y
[IpssMmoyronbHas cucrema
24 KOOPJIMHAT B MPOCTPAHCTRE. bubmmoreka [JOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/la4¥ B KOOpJIMHATAX
o5 Yroa Mexay BEKTOpaMH. Bbu6mmotreka [JOK
CxkanspHoe MpOu3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexy bubnmorexa LIOK
MIPSIMBIMU U TUIOCKOCTAMM https://m.edsoo.ru/8efbe78e
| ool e B 10K
p " P https://m.edso0.ru/77c22fc5
IIPOCTPAHCTBE
[ToBTOpenue, 0600IIEeHNE U
o8 cucreMaru3anus 3HaHuid. OCHOBHBIE bubmmnoreka HOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEeHUE, 06001IEHNE 1
29 cucreMmaru3anus 3HaHui. OCHOBHEIE bubnunorexa LIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHU
30 [ToBTOpeHME, 0000IICHNE 1 bu6mmoreka [JOK



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

cucTeMaTu3alMs 3HaHui. 3agaqu
IJITAHUMETPUHU U METOJIbI UX
perieHus

https://m.edsoo0.ru/7491efe0

[ToBTOpEeHME, 0000IIEHNE U

31 cHUcTeMaTHu3alvs 3HaHWK. 3amauun 1 bubmuorexa [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001IIeHNE 1

32 cucrtemaTtusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bubnuoreka [{OK

33 HroroBas konTponbHas padota 1 https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600MIEHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

;
7.1

7.2

I'eomerpus
OHCpI/IpOBaTB IOHATHUAMU: TOYKaA, IIpAMasd, IMIOCKOCTb

IIpuMeHATH aKCHOMBI CTEPEOMETPUM U CIICICTBUS U3 HUX IIPU PEILICHUU
reOMETPUYECKHX 3a1a4

7.3

7.4

OnepupoBarh MNOHATUAMH: NApaLIEIbHOCTh W IMEPHEHIAMKYIAPHOCTH
MPSIMBIX U IJIOCKOCTEMN

KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

7.6

OmnepupoBaTh MOHATUAMH: JABYTPAHHBIM yroJ, TpaHU IBYTPAaHHOIO yIJa,
peOpo ABYrpaHHOIO yIia, JMHEWHBIH yrojl ABYIPaHHOIO yIUa, FpaaycHas
Mepa JIBYTPaHHOTI'O yria

OnepupoBaTh MOHATUSMHU: MHOTOIPAHHUK, BBIMYKJIBIH U HEBBITYKJIbII
MHOT'OI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHHUK

7.7

7.8

Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHMKOB (ITUpamMHia, MpU3Ma,
MIPSIMOYTOJIbHBIN Napajuieenunen, Kyo)

KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJIs
kinaccuukauuu  (BBIMYKJIBIE M HEBBITYKJIblE  MHOTOI'DAaHHHKH,
NIPAaBUJIbHBIE MHOTOTPAaHHUKH, TpsAMBIE W  HAKJIOHHBIE IIPHU3MBI,
napasuJiesIenune bl)

7.9

7.10

Onepuposatb MOHATUAMU: ceKyuas IIJIOCKOCTB, CEYCHUE
MHOTI'OTPaHHUKOB

OOBSCHATH NPUHLHUIIBI  MOCTPOCHMUSI CEYEHHWH  MHOTOTPAHHUKOB,
HCIIONIB3Ysl METOJ CIIEI0B

7.11

7.12

7.13

7.14

CTpOI/ITI) CCUCHUA MHOTOTpaHHHUKOB MCETOAOM CJI€AO0B, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (UTYp:
BU/I CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HaXOXKACHUC IrCOMCTPHICCKUX BCIUYHH 110 o6pa3uaM
WK aJIrOpUTMaM, IMPUMCHSASA HU3BCCTHBIC aHAJIUTUYCCKUC MCETOAbI IIpH
peICHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOfI, OT TOYKH JO
IIIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCA IMTPAMBIMHA

Pemrats 3aa4i Ha HaXOXIACHUC COMCTPHICCKUX BCIUYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHBIC AHAJIUTHUYCCKUC MCETOAbI IIpH
PEIICHUNU CTAHJAPTHBIX MATCMATHUYCCKHUX 3aJlad Ha BBIYHCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOUMIMMHUCA TIPAMBIMH, MCKIY HpHMOfI H ITINIIOCKOCTBIO,
MCKAY IMJIIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

Boruncnsate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB
(mpu3ma, mupamMuia) ¢ MPUMEHEHUEM (OPMYJI, BEIYUCIATH COOTHOIICHUS



MEXTY IUTOIAISIMHU MMOBEPXHOCTEH, 00BéMamu MOJOOHBIX
MHOT'OTPaHHUKOB

OnepupoBarh MOHATUSMH: CUMMETPHsSI B IPOCTPAHCTBE, LEHTP, OCh U

715 IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBHI
W3BnekaTh, npeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (PUTypax, MpPEeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[IpuMeHnsaTh reoMeTpudeckue (axKThl A PEIIEHUS CTEPEOMETPHUECKUX
7.17 3a7a4, MPEANOJararmlluX HECKOJIbKO IIArOB PELICHHS, €CIU YCIOBHS
IIPUMEHEHMsI 3aJJaHbl B ABHOH (popme
718 [IpuMeHsaTh mpocTEdIIME NPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYECKHX 3a71a4
719 [IpuBoaUTH MpUMeEpHl MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH B MpUpOAE U
KHU3HH, PACIIO3HABATH MPOSIBIIEHHE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOTyYeHHBIC 3HAHHS HAa TPAKTHUKE: aHAIM3UPOBATh PEabHbIC
CUTyallUl M TPUMEHSTh M3Y4YEHHbIE IOHATHS B IIpoOLECCEe IOMCKA
pereHus MaTeMaTHYECKU copMyIHpOBaHHON poOIIeMBl,
7.20 MOJICJINPOBaTh peajibHble CUTYallMH Ha sI3bIKE T€OMETPUHU, MCCIIEJ0BAThH
MOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T€OMETPUYECKUX TOHATHHA U
TEopeM, armapara aiareopsl, pelaTh MPaKTUYECKUE 3ajaui, CB3aHHbIE C
HaXO0XKJICHHEM TeOMETPUUYECKHIX BEIINYHH
11 KJIACC
Kon .
HpOBEpsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATHIMH: IHJIMHIPHYECKAst TOBEPXHOCTh, 00pa3yromme
6.1 WINHAPUYECKON MOBEPXHOCTH, IMIMHIP, KOHMYECKas MOBEPXHOCTD,
oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHUS
6.4 KnaccuduimupoBaTs B3auMHOE pacioioKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHSAMU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IAPOBOTO CIIOS, BHICOTA
IIaPOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbraucnate 00BEMBI W IIIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OIMCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WK TEJI0
BpalleHUs
6.8 BBIUMCIIATE COOTHOIICHHS MEXAY IUIOIAASIMU TOBEPXHOCTEH H
' 00BEMaMH TOJOOHEIX TEI
6.9 N300pakaTh M3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHEM MPOCTHIX




YepTEKHBIX HHCTPYMEHTOB

6.10

BeImonHATE  (BBIHOCHBIC) IIIOCKHE YEPTEXKHM W3 PUCYHKOB HPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeI
BpaIICHUS

6.11

W3Brekatb, MHTEPOPETUPOBATH M MPEeOOpa3oOBbIBaTh HH(OpPMALHIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (PUTypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[TpumensTh reoMeTpuyeckue (GaxKThl A PEHICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MIPEANOJAralolliuX HECKOJIbKO IIaroB pPELIEHUS, €CJIHU YCJIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBIHOHHHTB [[eI;'ICTBPlﬂ CJIOKCHU BeKTOpOB, BbIUHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa Ha YHCJIO, OOBACHATH, KAKUMH CBOMCTBAMHU OHH
00J1a1aroT

[TpuMeHSTh IPaBUIIO ApaICIICIHIIe A IPH CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPJAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA,
yrojl MEXKIy BEKTOpaMH, CKaJsIpHOE IPOU3BEJICHHE BEKTOPOB,
KOJJTHHEAPHbIE U KOMILIAaHAPHBIEC BEKTOPHI

6.17

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YHUCIO, YIroJ
MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BCACHHUEC, pACKIIaAbIBaTh BEKTOP I10
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IPUMEHEHME
BEKTOPHO-KOOPAMHATHOTO METOAA

6.20

6.21

Penrate 3agaduu Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUN U
HAaXOXIACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa311;aM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peUICHUN CTaHAApPTHBIX
MaTEMAaTHYCCKUX 3a1a4

[IpuMeHATh mpoCTEHIIME NPOTrPaAMMHBIE CpPEJICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB MMPpUMEPBI MAaTEMAaTUUCCKUX 3aKOHOMepHO0TeI’I B IIpupoac u
JKHU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh TOJIy4EHHBIE 3HAHUA Ha IMPAKTHKE: AHAJIU3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb M3Y4YCHHBIE IIOHATUSA B IIpoOLiECCEe
MOMCKA pELIEHUS MaTeMaTHYecKd COpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTYallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJIENIN C HCIIOJIIB30BAHUEM I€OMETPUYECKUX MOHATHI U
TeopeM, armapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C
HAaxO0KJICHHEM F€OMETPUYECKUX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, IPOCTPAHCTBO.
[Tonstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3zaumHoe  pacmonoxeHue OpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napajuleJbHble M  CKpeumuBamomuecss npsmele. llapamienbHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljiesibHble MpsiMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPAIETBHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMH, Yroll MEXAY MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajulebHbIE MIOCKOCTH, CBOMCTBA MAPAJUICIbHBIX
wiockocteil. [Ipocteiimue nmpocTpaHcTBeHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,
KyO, mapajuienenues], IOCTPOSHHE CeUeHHM

IlepneHqUKYISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NIPSMBIE NTapajlIeIbHbIE U NIEPIEHANKYIISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMON NEPIEHIUKYIISIPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: Yrojd MEXIy IpsAMOM M IIJIOCKOCTBIO,
JBYI'PAHHBIA yrOJI, JIMHEHHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PAacCTOSHHUE OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE OT NPSIMOM 0
IJIOCKOCTH, MPOEKIMsI (PUryphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
IPU3HAK  MEPHEHAUKYJSIPHOCTM  JIBYX  Iulockocted. Teopema o Tpéx
NEPIEHANKYIIPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIITYKJIbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. I[Ipusma: Nn-yrombHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapamienenumen, npsAMOYroJIbHBIN ITapauIeIICIIUIIE]
U ero coicraa. [Impamuaa: N-yrojapHas nupamMuaa, TpaHd U OCHOBaHUE ITHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAs MUPaMUAA.
OneMeHTbl Npu3Mbl U nOHUpaMufbl. llpaBUibHBIE MHOTOTPAaHHUKHU: TOHSTHE
[IPaBUJIBLHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBWIbHAs TPEYrojbHas NMUpaMUAa U IpaBWIbHBIN TeTpasap, Kyo. [lpencrasnenue
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIBI

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHMMCETpUA OTHOCUTCIIBHO TOYKH, HpHMOI\/’I,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUZiax, mapaiiCjaCcuuneaax, mMpaBuJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilnomansb
OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH M IOBEPXHOCTH NPaBUIBHOM MNHMpPaMHJbBI, TeOpemMa O IIIOLIAIN
yceu€HHoi nupamupl. [Tonstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKAY TUTOMIAIIMUA TOBEPXHOCTEH,
00BbEMaMHU TOTOOHEIX TEI




11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

6

6.1

6.2

I'eomerpus

[unuaapudeckas TOBEPXHOCTh, 00pa3yoNue HWIMHIPUIECKON TOBEPXHOCTH, OCh
UITHHIPUYIECKON TOBEpXHOCTH. LIMIMHIp: OCHOBaHHMS M OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON OBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3ylolue KOHUYECKON MOBEPXHOCTH, OCh M BEPILINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHMe M BeplIuHa, 0Opasyromias U OcCh,
oAb OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyroniue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, Iiouaab NoBepxHocTu cheprl. Bzanmuoe
pacrioniokeHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomaib

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaBBépTKa OUJIMHApPA U KOHYCa

6.5

KomOuHanmu Tten BpalleHWs W MHOTOTPAHHUKOB. MHOTOTPAHHUK, OINHCAHHBIHN
0KO0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WIIH TEJIO BPALLICHUSI

6.6

[Tonsitue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajuienenunena u ciaenctBust w3 He€. OObEM IHMIMHIpA,
koHyca. O0bEM 11apa U miIomaas chepbl

6.7

6.8

[lonoGHble Tenma B mpoctpaHcTBe. COOTHOIIEHMS  MEXAY  IUIOINAASIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI

Ceuenust uunuHApa (MapajuleIbHO U NEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapajuiebHOE OCHOBAHUIO M IIPOXO/dIIee Yepe3 BEPUIMHY), CeUSHMsI 11apa

6.9

6.10

Bexktop Ha miockocty M B mpocTpaHcTBe. CIIOKEHHE M BBIUMTAHUE BEKTOPOB.
YMHOkKEHNE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa M0 TPEM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPAaMHU

IIpsmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHarsl BeKTOpa.
[Ipocreiimue 3amauM B KoOpJAMHATax. YTosu Mexay Bekropamu. CkanspHoe
IIPOU3BEICHNE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXKIY NPSMBIMH U IIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METO/1 ITPH PELIEHUH T€OMETPUUYECKUX 3a7a4




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

Kon IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM OCBOCHUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHusi

Biagenue meronamMu J10Ka3aTenbCTB, AJTOPUTMAMM PELICHMS 3a1ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENEJICHUE,
aKCHOMa, TeOopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
o0paTHOE U MPOTHBOIOJIIOKHOE YTBEPXKICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIUU;
MPOBOJIUTh  JIOKA3aTEJbHbIE PACCYKIEHUA NPU PELICHUH 3ajad,
1 OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCyKICHUW; YMEHHE
ONEpPUPOBATh MOHATHUSAMU: MHOXKECTBO, MOJMHOXECTBO, ONEpaluy Haj
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJi1 ONHUCAHMS PEATIbHBIX MPOLECCOB U ABJICHUI U IPU PEILICHUH
3aJa4, B TOM UYHWCJIE€ M3 JAPYruxX Y4eOHBbIX MpPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMHU: Tpad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBAaTh TIpadbl pPa3TUYHBIMU
crocobaMu; UCIONIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHHue onepupoBaTh MOHSATHUSMU: HAaTypaJbHOE YHCIIO, IIeJI0€ YHCIIO,
CTEMEeHb C IEJIBIM MTOKa3aTesieM, KOpeHb HaTypalbHOM CTETICHH, CTEIICHb
C palMOHAJIBLHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIBHBIM
nmokaszaTtesneMm, JorapudmMm dYHCIIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJIBHOTO YHUCJA, OCTATOK IO MOJIYJI, PalUMOHAIBHOE YHCIIO,
HUppALMOHATIEHOE  YHCIIO, MHOXECTBA  HaTypaJbHBIX, IIEJIBIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCENI, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMEHBIINK OOIIUN JENUTENTh W HaUMEHbIIIEEe
oOmiee kpaTHoe, anropuT™M EBKinaa mpu pemieHuu 3agad; 3HaKOMCTBO C
Pa3IUYHBIMM  TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBHITIOJHATH BBIYMCIICHHE 3HAYCHHH M MPeoOpa3oBaHUs BBIPAKEHUU CO
2 CTETICHAMH H norapudmamu, Mnpeodpa3oBaHUs APOOHO-PAMOHATIBHBIX
BBIPDAKEHHI; YMEHHE ONEpUpPOBATh MOHATHSMHU: IOCIEI0BATEIbHOCTD,
apupmMeTuueckas rporpeccus, reoMeTpuyecKas porpeccusi,
OecKOHEYHO YOBIBaOIlas TeoOMeTpUYecKas MpOrpeccusi; YMEHUe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEpUPOBATH TMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPsHKEHHBIC KOMITJIEKCHBIE YHCIIa, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yrcna, ¢opMa 3aluCH  KOMIUIEKCHBIX uucen (TeoMeTpuuecKas,
TPUTOHOMETpPUYECKass W  anreOpawdveckas); yMeThb TMPOW3BOJHTH
apudmMeTHuecKue ACUCTBUS C KOMIUIEKCHBIMH YHCIaMH; MPUBOAUTH
MpUMEPBl  HCTIOJB30BAHHMS  KOMIUIEKCHBIX ~ YHCEJN;  ONEpUpPOBATH
MOHATUSAMM: MaTpuma 2xX2 u  3x3, OnpeenuTellb  MAaTpPULbI,
TEOMETPUUECKHUI CMBICIT OTIPEISTUTEIS

3 YMmenune OIICPHUPOBATE IMOHATHUAMU. pPALMOHAIBHBIC, HPPAlIHOHAJIBHEIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPUYCCKUC




YPaBHEHUSI W HEPABEHCTBA, HX CHCTEMBI, YMCHHME OIEPHUPOBAThH
HOHATUSAMH: TOXJIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABCHCTB, PABHOCUJIBHOCTH
YpPAaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHE pEIlaTh YypaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPaBEHCTBA U CHUCTEMBl C IApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs MaTeMaTUYECKUX
3aj71a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTeH HAYKU U peabHOU )KU3HU

YMeHue onepupoBaTh MNOHATHUAMH: (QYHKUIWSA, YETHOCTh (DYHKIUH,
HNEepUOANYHOCTh (YHKIUH, OTPaHHYCHHOCTh (YHKIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (YHKLIWHU, HAUOOJbIee M HAUMEHbINEE 3HAUYCHUS
(GYHKIIMM Ha IPOMEXYTKE, HeTpephIBHAS (QYHKIHS, aCHMIITOTHI Ipaduka
¢GyHKUIMY, TIepBasi ¥ BTOpasi IPOU3BOIHAS (YHKIUHU, TEOMETPUUECCKUN U
¢u3MYecKkuii CMBIC TPOU3BOAHOW, NEPBOOOpa3Hasi, ONpeNeIEHHbINH
MHTETpa], YMEHHE HAaXOIUTh ACUMNTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIYHCIIATH  NPOU3BOJHBIE CYMMBI, IPOU3BEIEHHS, YACTHOIO H
KOMITO3UIIMN (YHKIMH, HaXOJUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; yMEHHE HAaXOJUTh MPOM3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOAHYIO JJIsI HUCCIENOBaHHS (YHKIUH,
HAXOJUTh HAWOONbIIME M HAaUMEHBIIWE 3HAYCHUS (QYHKIHN; CTPOUTH
rpaiKi MHOTOUWICHOB C WCIOJB30BAHUEM amIapara MaTeMaTHYeCKOTO
aHaJM3a; TPHUMEHATH NPOU3BOMHYIO JUIS HAXOXKICHUS HAWITYYIIEero
pelieHuss B NPUKJIAIHBIX, B TOM YHCIIE COIHAIbHO-I)KOHOMHUYECKUX H
du3nyeckux 3aqadax; HaXOAUTH IUIOMAAN U 00BEMBI (DUTY C ITOMOILBIO
MHTETpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C
nomMouipio A hepeHnaNIbHbIX ypaBHEHHH

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMSA, KOMOO3ULIMS (QYHKIUHM, JuHelHas (yHKIUS, KBaapaTU4yHas
byHKLu, palnuoHaIbHas byHKLu, CTENIEHHAast byHKIHS,
TPUTOHOMETpHUYECKHEe  (DYHKIMH, OOpaTHblE TPUTOHOMETPHUYECKHUE
¢dbyHKUMM, TOKa3aTedabHas M Jorapudmuyeckas QYHKUUU; yMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (PYHKIMH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpaduKoB (YHKLUH, UCTIOIB30BaTh TPaPUKH sl U3yUEHUs NPOLIECCOB U
3aBUCUMOCTEH, TPU pelIeHUH 3a7ad U3 APYrHX YYeOHBIX MPEIMETOB U
3aJjau U3 peabHOM JKU3HU; BbIpaXaTh (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIIB30BaTh CBOiCTBa W rTpadukm QyHKOMA uIs
pelleHNs] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapamMeTpaMu; U300pakaTh
Ha KOOpPAMHATHOM IIIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHH,
HEPaBEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 33/a4d pPa3HbIX TUIIOB (B TOM 4HCIE Ha
NPOILEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTbh TOBapOB M
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHCTEMBI IO YCIOBMIO 3a/lauM, HCCIEN0BaTh IOJYyYEHHOE pEIIEeHHE U
OLIGHUBATh MPaBAONOAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEINPOBAThH
peasibHble CHUTYyallMM Ha SI3bIKE MAaTeMAaTHKH; COCTAaBJISITh BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBbl 110 YCIOBHUIO 3aJ1a4H,
UCCIIIOBaTh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHMEM  arrapara
anreOpbl, HHTEPIPETUPOBATD MOJYUYSHHBIH pe3yabTarT

YMenue OIICpHUPOBATH MMOHATHUAMU: CPCAHCC apI/I(I)MeTI/ILIeCKOC, MEauaHa,



HauOosblllee W  HauMEHbIllee 3HAa4YeHHs, pa3Max, JUCHEepCHus,
CTaHJapTHOE OTKJIOHCHHE YHCIOBOrO HaOOpa; YMEHHE U3BIIEKATh,
UHTEPIPETUPOBATh HH(GOPMAIMIO, MPEACTABICHHYIO B TaliHIax, Ha
quarpammax, rpadukax, OTpakarollyr CBOMCTBA PEATbHBIX MPOLIECCOB H
SBJICHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U IUArPaMM;
UCCJIEI0BAaTh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpadUyecKkuXx METOJOB U  DJEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCIIEIOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOIIBIO JAMarpamm
paccerBaHMs U JUHEUHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
CcOObITHE, BEPOATHOCTb CIYy4YalHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTb C HCIOJb30BaHUEM TIpaUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIbI CIIOKEHHUS W YMHOXKEHHUS BEPOSTHOCTEH, (OopMyny MOTHOU
BEpOATHOCTH, hopmyny bepHyin, koMOMHAaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATHh BEPOSTHOCTH pEATbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
NOHATUSIMM:  CIy4ailHass BEIUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTeMaTU4YeCcKoe OXHUIaHWEe, TUCIEPCHS W CTAHIAPTHOE OTKIOHEHHE
CIy4ailHOH BeNWYHMHBI, (YHKIMU pacOpenesieHus U IJIOTHOCTU
PaBHOMEPHOTO, TIOKa3aTeJIbHOTO U HOPMAJIBHOTO  paCIpeeIICHH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieNieHud s
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSTHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh
BEPOATHOCTHYIO MOJIeTTb 1 HHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BeIMYMHA YyIJa, IUIOCKUH Yrodi,
JIBYTpPaHHBIA yroj, TPEXTPaHHBIM yroj, CKpEeIIMBAIOLIUECs MpsMBbIE,
NapajuIeIbHOCTh U NMEPHEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHME MCIIOIb30BaTh IIpU
pelIeHnn 3a1a4 U3ydeHHble (AKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIGHUBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O T'€OMETPUUECKUX TOHATUH H
BEJIMYMH, PELIaTh CBS3aHHbIE C HUMH MPAKTHUECKUE 3a/1aun
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YMeHue onepupoBaTh NOHATUSAMM: IIOWAAbL (UIYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, MnpusMa, NUpaMuaa, (urypa U HOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, Miomans chepsl, IIomaib
MOBEPXHOCTU NUPAMUJBI, MPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO NapajljiesieuIeaa, MUpaMUAbl, TPU3MBbI, LWIMHIpA,
KOHYca, I1apa, pa3BéPTKa MOBEPXHOCTH, CEUEHUSI KOHyCa W IWIMHIPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEUYCHHE
MHOT'OIpaHHHMKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpBl U MOBEPXHOCTU
BpallleHHUs], UX CEYEHHUs], B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
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YMEHHE TPUMEHATh CBOMCTBA T€OMETPHUYECKUX (PUTYp, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPECIICHUS U3Yy4aeMbIX (PUTYp, BBIIBUTaTh TMIIOTE3BI
0 CBOICTBaxX W IMpPU3HAKaX I€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukanuioo ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC OMOJHHUTEIBHBIC
MOCTPOCHHS

YMeHue omepupoBaTh MOHATUSIMH: JIBUKEHHE B IPOCTPAHCTBE,
napajieNIbHbli MepeHoC, CUMMETPUs Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue M0a00UsA, TMOAOOHBIE (UTYpPBI;, YMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUIYpBI, B TOM YMCJE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOLICHHS
IOpU PELICHUWU 3a/a4; HaXOAWUTh IEOMETPUYECKHE BEJIMYMHBI (IJIUHA,
yroj, IUIOMAAb, OOBEM) MpH pEUICHWH 3a1a4 M3 APYruX Y4eOHBIX
IPEIMETOB U U3 PealbHOMN KU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKHE
BEIIMYUHBI (IUIMHA, YTOJ, IUIONIA/lb, OOBEM, IUIOMIAIb MOBEPXHOCTH),
UCMONb3Yysl W3y4eHHbIe (DOPMYJBl M METOABI, B TOM YHCIE: ILJIOMIAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCA, HWIMHAPA, TUIOMAIb CHEpHL;
00bEM Ky0Oa, NMPsIMOYTOJILHOTO MapajulesienuIesia, MUpaMuIbl, MPU3MBI,
IIMHIPA, KOHYCa, IIapa; YMEHHE HAXOIUTh OTHOIIEHHE OOBEMOB
oI0OHBIX QUryp
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YMeHue onepupoBaTh MOHATHSIMU: NPSIMOYTOJIbHAs CUCTEMa KOOPIUHAT,
BEKTOP, KOOPJIMHAThl TOYKH, KOOPJIMHATBl BEKTOpa, CyMMa BEKTOpOB,
IPOM3BEACHUE BEKTOpPAa Ha YHUCIO, DPa3JIoKEHHE BeKkTopa 1o Oasucy,
CKaJIIpHOE IIPOM3BEACHUE, BEKTOPHOE IIPOM3BEACHUE, YOI MEXIY
BEKTOpaMH; YMEHHE HUCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIN METOX
JUIS pelIeHHWsl TEeOMETPUYECKHX 3aJad W 3aJad JApYyrux Y4eOHBIX
IPEIMETOB
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VYMeHue BbIOMpaTh NOAXOASIIMM MeTOJN Ui pelIeHHus 3a/lauu;
IIOHUMAaHNE 3HAYMMOCTH MAaTeMaTUKM B W3YYEHUU NPUPOJHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBIEHHUH; YyMEHHE pacHO3HaBATh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOIMTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCUHMCKOM H  MHUPOBOU
MaTE€MaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon
1 Yucna u BBIYHUCIECHUS
11 Harypanbnble u niensle yncna. Ilpu3Haku AeIMMOCTH LENbIX Yucell
19 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPpOOM, MPOICHTHI,
OCCKOHEYHBIC MTEPUOTNUCCKHUE TPOOH
13 Apudmernaeckuit KopeHb HaTypaJbHON cTeneHu. J[eWcTBUS ¢ apuPpMETHICCKUMHU
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenens ¢ 1enbIM nokaszareneM. CTENeHb ¢ pallMOHAIbHBIM NT0Ka3areneM. CBoMCTBa
CTENEHU
15 CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIC U HATYPAIbHBIC JTOTaPHUPMBI
JeiicTBuTenpHble 4yucia. ApupMeTHUECKHE ONepaluu ¢ JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIC BEIYMCIICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3ysbTara BBIYMCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKEHUIN
1.9 KommekcHbie uncna
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 L{enbie u IpOOHO-paIMOHATBHBIEC YPAaBHEHUS
2.2 WpparnmonansHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHHUS
2.5 Lenble 1 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHble U JIorapupMuIecKe HEpaBEHCTBA
2.8 TpuronomeTpruyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIHH U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['paduk QyHkiuu. BzaumHO oOpaTHbIE
¢byukun. YétHple u HeuéTHble pyHkuuu. [leproanueckue GpyHKunn
Ob6nactp ompesnereHUs W MHOXECTBO 3HaueHU ¢ynkuuu. Hymum dyHkoum.
39 [TpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIWH.
MakcumymMbl 1 MUHUMYMBI ¢GyHkuud. HaumOomnblnee M HauMeHblllee 3HAUYEHUE
(GYHKIIMHM HAa IPOMEXKYTKE
33 Crenennass (yHKIHMS C HATypaJIbHBIM W IIeNBIM ToKaszarteneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0ii CTeNeHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toxa3zaTenbHast u norapudmuyeckas GyHKIMH, UX CBOWCTBA U TpapUKU



Toukum paspeiBa. AcumnTorel TpadukoB ¢GyHkumii. CsoiicTBa  (QyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUA OCIEA0BATEIHLHOCTEN
3.8 Apudmernueckas ¥ reoMmeTpuueckasi nporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (DYHKIMNA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIHMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxaeHrne HaumOOJbIIEro W HAaUMEHBIIETO0 3HaYeHUS (yHKIHH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpALICHUS
7.5 KoopauHatel 1 BEKTOPBI



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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eomerpus. 10-11 kimacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u np.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://catalog.prosv.ru/item/70430

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

1. https://school.oblakoz.ru/materials/495928

2. https://lesson.edu.ru/02.3/10

3. https://lesson.edu.ru/02.3/11



