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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JUJI1 CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIILHOTO PAa3BUTHS
JUIHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUs (YHKIUOHATIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX TUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH T€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACATbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs 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€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AeSITeNbHOCTH denoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH — NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETpPHIO Ooee
r1yOOKO, €cii B JajbHEWIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKHX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO 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
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIIEHUS 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
OoOy4Jarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUJICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuieHus 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OoOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOUYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, 1mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPAMbIE B MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienune; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSIMOn
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  TPOEKHUs  QUIrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHash MHUpPaMHUAA W TPaBUIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUILHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIMHAPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOHYyC: OCHOBaHME M BepIIMHA, 0Opa3yronas
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I011aab Chephl.

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

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

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
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. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPaBUJI JEUCTBUUA € BeKkTopamu. IlIpsamoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHMSI MpOrpaMMbl y4eOHOro HpeaMera
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTHYECKUX OCHOBAaX (PYHKIITMOHUPOBAHMS PA3IUMYHBIX CTPYKTYD, SBIICHUMH,
poLenyp TpaxJaHCKoro oOmiecTBa (BBIOOpPHI, OMNPOCHI WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
IIPOLIIOMY Y HACTOSAIIEMY 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 JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIa/Ja B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro odpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccur 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 MATEMAaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOIHON M COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlEe Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCICHHs 33jad B
00JIACTH OKPYJ)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAKTUKW, [MOHMMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeTOBEYECKOW MeATeIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KakK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATH MPOSKTHYIO M HCCIICIOBATCILCKYIO JICSITCILHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oelicmsus,  0becnedus8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUaArOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKPYHCAWe20  Mupa,  NpuMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUW; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

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

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TMPOIIECCA, a TAKXKE 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 HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIILHO
c(hOpMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUaAOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XO/y pelIeHus 331a4l, KOMMEHTHPOBATH MOJIyUYEHHBIN pe3ysbTaT;

B X0/ie 00CYKJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MOUCK
pEIlIeHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajora, oOHapyKWBaTh pa3iUuue M CXOJCTBO MO3HILHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMSI,  TMPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4€TOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1IEIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allUi0 COBMECTHOM
paboThI, pacnpenesTh BUABI padoT, 10rOBApUBATHCS, 00CYKIaTh MPOIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ MITYPMbI» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH YICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
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(popMauu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPHU PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHMS WIM HEJOCTHKEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
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 MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBIM YroJl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

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

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN NapajijIesienunesn, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBIYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUYECKUE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCICHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH MO0 00pasiaM Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJTUTHUYECKUE METONbI TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAaHHBIX YTIIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
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 IJIOCKOCTh 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, MPEANOIararoIMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP NpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOAUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'COMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, annapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWJIMHAPUYECKAs IOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

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

Boruncnsate  00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH TeNn  BpalleHHS,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

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

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy 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 TeoMmeTpuueckue ¢GakThl JUIsI PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemartp npocreimme reoMeTpU4eCKUE 3aayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA H
HaXO0XJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a7ay.

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

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallul W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0KAECHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 BBeznenue B crepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
2 DIMBIC H IHIOCROUTH B TPOCTPAHCTEe 8 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN
Ilepne oc
3 it HﬂnfyﬂﬂpH T HPAMBIX I 12 https:/m.edsoo.ru/V6I1APUCD
IJIOCKOCTEN
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R3ISMETBTQ
5 MHororpaHHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 Tena BpameHus 12 https://m.edsoo.ru/HYOWQLSKQ
2 OOBEMBI Tel 5 1 https://m.eds00.ru/BYORVIYC9
B
3 CKTOPHL I KOOPAHHATEI B 10 1 https://m.eds00.ru/4ANCL4GOMF
MIPOCTPAHCTBE
[ToBTOpeHuE, 0000MIIEHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
cUucTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl

padoThI padoTshI

OCHOBHEIE TTOHATHSA
CTCPEOMETPHUU: TOUYKA, TIPSIMAs,
IJIOCKOCTh, IIPOCTPAHCTRO.

II )
PaBIIIA H3ODPWICHHA Ha 1 https://m.edsoo.ru/D3VCJ7UN4

PUCYHKaX: U300pakeHUs
TUIOCKOCTEH, MapasuieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTHs: mepecekaronuecs
IUIOCKOCTH, IEPECEKAIOIINECS 1 https://m.edsoo.ru/NR6VIYCGK

npsamMas U mI0CKOCTb

[TonsTHA: nepecekarommecs
IJTOCKOCTH, IEPECEKAIOIINECS 1 https://m.edsoo.ru/O6RNDFAMO

npsmMasd U mIOCKOCTb

3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,

N300pakeHNE MHOTOTPAaHHUKOB
p p 1 https://m.edsoo.ru/KMUQPILLO

Ha pUCYHKax, Ha IPOCKIMOHHBIX
YCPTEIKAX

HauanpHabie cBenenns o kyoe u

[MPAMHLE, HX PABEPTIH 1 1 https://m.edsoo.ru/FPW2JNHCZ

monenu. CeyeHus

MHOTI'OIrpaHHUKOB



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

HavansHbie cBeieHNS 0 KyOe u
nUpaMujie, UX pa3BEPTKU U
monenu. CeueHus
MHOTOI'PaHHHKOB

https://m.edsoo.ru/IMQ3AJ3S5

IlonsiTe 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIEICTBUS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

11

12

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
NepeCceKaroIINecs, apauiebHbIe
U CKpEILMBAIOIINECS IPSIMbIE

[TapannenpsHOCTH NPSIMBIX U
IJIOCKOCTEN B ITPOCTPAHCTBE:
rapajuieJIbHbIE NPSIMbIE B
MIPOCTPAHCTBE; MAPaJUICIbHOCTh
TPEX MPSAMBIX

https://m.edsoo.ru/I3A98J679

https://m.edsoo.ru/IUTW8KRS50Q

https://m.edsoo.ru/CSO9VLQLH6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

[TapamenbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[TapamnensHOCTh IPSIMO U
IIJIOCKOCTH
VYriasl ¢ cOHanpaBJIEHHBIMU

14 P https://m.edsoo.ru/LLJAVHVBW
CTOpOHAMU
VYron Mexay npsiMbIMU B

15 A TP https://m.edsoo.ru/KGIMS8OEUK
MIPOCTPAHCTBE
VYron Mexay npsiMbIMU B

16 A TP https://m.edsoo.ru/24LVWHIV8
MIPOCTPAHCTBE
[TapaiienbHOCTB IIOCKOCTEN:

17 P https://m.edsoo.ru/BUSTQIHZT
napajuieJbHbIe TNIOCKOCTH
CBoiicTBa napaiebHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
MIJIOCKOCTEM
[Ipocreiilne NpoOCTPaHCTBEHHBIE

19 Gburypsl Ha MIOCKOCTHU: TETPadp, https://m.edsoo.ru/MRT13XP79
KyO, mapasienenumne/

20 [TocTpoenue ceuenuii https://m.edsoo.ru/DI3AX05J8

21 ITocTpoeHue ceuenuit https://m.edso0.ru/20GC3ZPIP
KonTponbhas pabota no teme
"[IpsiMble U TIIIOCKOCTHU B

22 P https://m.edsoo.ru/BI405QJEB
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMON U

23 IUTOCKOCTH: TIEPIICHIUKYJISIPHBIE https://m.edsoo.ru/RN45YBO8R
MpsIMBIE B IPOCTPAHCTBE
[IpsimMble mapasienbHble U

24 P P https://m.edsoo.ru/32MXRZDDL

MEPIEeHIUKYIISIPHBIE K IIJIOCKOCTH



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL

25

[IpsiMble apasienbHele U

NEPHNCHANKYIISIPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

27

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak neprneHIuKyIapHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K 14

https://m.edsoo.ru/HD3D63S5P

28

Teopema o npsamon
NEePIEHAUKYJIIPHOHN MIIOCKOCTH

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

29

30

Teopema o npsamon
MEPIEeHIUKYJISIPHOM MJIOCKOCTU
Teopema o npsimoit
MIEePIEeHIUKYISPHON MI0CKOCTH

https://m.edsoo.ru/8 1RSKUS5RJ

https://m.edsoo.ru/HFKNPKZ7T

31

[IepneHuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU J0
IIJIOCKOCTH, PaCCTOSTHUE OT
MIPSAMOM 10 IIJIOCKOCTH

https://m.edso0.ru/638GKWY7V

32

[lepneHuKymsp ¥ HAKJIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 0 MIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnenauKynsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUAE OT
IIPSIMOM 10 MIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnenuKymnsp U HAKIOHHBIE:
paccTostHue OT TOYKHU JI0
MIJIOCKOCTH, PaCCTOSTHHAE OT
MPAMOM 10 MIIOCKOCTH

https://m.edsoo.ru/6P5BVV34R



https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R

35

VYIuIBl B IPOCTPAHCTBE: Yrol
MEXy IIPSAMOH U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUA1I

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YroJ1 ABYTPaHHOIO yIia
JIByrpaHHbIN yTOJ, JMHEHHBINA
YIOJ1 IByTPaHHOrO yria

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/MLOZZYZC7

38

[lepnenuKyIsIpHOCTD
IJIOCKOCTEM: MPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSMINH

39

[lepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[IepnenuKyIsIpHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/TS8OAINH?2

41

42

Teopema o Tpéx
MEPIEHINKYIApaX
Teopema o Tpéx
NIEPIIEHIUKYJIApax

https://m.edsoo.ru/OWSLZIRVZ

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NIEPIIEHIUKYIIApax

https://m.edsoo.ru/OWG81WDV3

44

KonTponbHas padboTa no temam

"[leprieHAUKYISAPHOCTD MPAMBIX U

mrockocteil" u "Y sl Mexay
NPSAMBIMH U TIJIOCKOCTAMM"

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB

45

46

47

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS IIPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJIHAsI TOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen,

MPSAMOYTOJIbHBIN
napajJiesIenuIe]l 1 ero CBOUCTBa

https://m.edsoo.ru/LSFTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuna: n-yronapHas
MApaMUJia, TPAaHU U OCHOBAHHE
MUpaMu/ibl; O0KOBas U MOJIHAS
IIOBEPXHOCTD IMUPAMU/IBI;
IIpaBUJIbHAS U YyCEUEHHAs
nupamuia

https://m.edsoo.ru/1TOFX00PA

49

50

HpaBI/IJ'II)HI)IC MHOI'OIrpaHHUKH:
IIOHATHEC ITPABUIIBHOI'O
MHOTOTpaHHUKA; TIPABHIIbHAS
Mpu3Ma U MpaBUIbHAS TUPAMUJIA;
MpaBWJIbHAS TPEYTOIbHAS
MUpaMU/Ia ¥ MPaBUIbLHBIN
TeTpa’ap; Kyo

HpeZ[CTaBJIeHI/Ie O IMPpaBUJIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOEKadIp U UKOCAIP.

https://m.edsoo.ru/LWNGFZTWE

https://m.edso0.ru/06SHO2IDD



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUH B NTUpaMUIaAX,
napajuiejenumneax, MpaBUIbHbIX
MHOTOTpaHHUKAX
Brrunciienue 31eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JaroHallu, yrJibl
[Tnoujanp 60KOBOI OBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTHU IIPSIMOM
53 MPU3MBI, TUIOIIA/Ib OCHOBAHUH, 1 https://m.eds00.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOY TIPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH
Y TTIOBEPXHOCTHU MPABUIIBLHOMN
54 MMUPAMUJIBL, TEOPEMA O TIJIOIIAJAN 1 https://m.edsoo0.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
55 Kontponbras padora no reme 1 https://m.edsoo.r/VHYNIQMQD
"MHororpaHHuku"
56 [TousiTne 06 00BEME 1 https://m.edsoo.ru/GM1LC394G
57 OO0BEM TUpaMUIBI 1 https://m.eds00.1u/B307P8WTC
58 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUpaMUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O0BEM pu3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM IPU3MBI 1 https://m.edsoo.ru/B4A6EMRRGE



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE

63

O0BEM npU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

65

66

67

KontpossHas paboTa mo Teme
"O6BEMBI MHOTOT'PaHHHKOB"

[ToBTOpeHuEe, 0600IIEHNE
cUCTeMaTHh3aIvs 3HAHHUH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEeHHE, 0000IIEHNE
cUCTEMaTH3als 3HaHHH.
Brruunciienue paccTosiHHIA: MEXTY
JBYMSI TOYKAMH, OT TOYKH JI0
MPSIMOM, OT TOYKH JO IIOCKOCTH,
MEXTy CKPEIIUBAIOIIUMUCS
MPSIMBIMH

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/23S50I80N

https://m.edsoo.ru/KXTOCIOJG

https://m.edsoo.ru/HKP6I3JUC

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Brluucnenue yrios: Mexay
CKPEUIMBAIOIINMHUCS IPSIMBIMH,
MEXy NMPSMOUN U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IUIOCKOCTSIMHM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/X7CJU5LO0



https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: ueHrp, paauyc,
TUaMeTp; TUTOMIA b
MTOBEPXHOCTHU Chephl
B3aumMHoe pacrnionioxeHue
cepsl U TIOCKOCTH;
KacaTrenbHasl INIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
mwiockoctu. CedeHus mapa

]_II/IJ'II/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh

WINHAPUIECKON MOBEPXHOCTH

https://m.edsoo.ru/TWEZ59CH]J

https://m.edsoo.ru/YCMWC4M3I

https://m.edsoo.ru/QDCF8UGXE

https://m.edsoo.ru/8516BBEO7

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroImast u
0Cb; IJI0II[ab OOKOBOH U
MOJIHOM MMOBEPXHOCTH

https://m.edsoo.ru/WO0JR979V9

N3obpaxenue muimHaApa HA
mockocTH. Pa3zéprka
mmHApa. CedeHns TMHIpa
(MIJI0CKOCTHI0, MapaIeIbHOM
W TePIEHANKYIISPHOI ocH
[UIAH]IPA)

https://m.edsoo.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

Konnueckas noBEpXHOCTB,
o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTHU, OCh U BEpIIUHA
KOHUYECKON ITOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIONIA/Ib
OOKOBOW M IOJTHOM
MOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHbI KOHYC:
00pa3yroIIre U BhICOTA;
OCHOBaHMS U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/80VNITU20

10

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO,
MapasieIbHON OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXOAIIEH
Yyepe3 BepIINHY)

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

11

12

13

14

KoMOuHamnwst Ten BparieHus u
MHOTOTPaHHUKOB
MHoOrorpasnHuk, OnMCcCaHHbIA
oxoJto cepsr; chepa,
BITMCAaHHAs B MHOTOTPAHHHK WA
B TEJIO BpAIICHUS

[Tousitue 06 00béMe. OCHOBHBIE
CBOIicTBa 00BEMOB TEI

O06bEM IUIMHpA, KOHYCa

https://m.edsoo.ru/4VHGTY X8F

https://m.edsoo.ru/RMYY1STLP

https://m.edsoo.ru/4CENHGLOZ

https://m.edsoo.ru/W8TGN5799

15

O06BEM mapa u wiomaas cheps

https://m.edsoo.ru/G7TAYCMITT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

17

IlonoOHbIC TEna B
npoctpancTBe. COOTHOIICHHUS
MEXTy TUTOINAIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

KonrponsHas pabora mo remam
"Tena Bpamenus" u "OO0beMbI

TCI

https://m.edsoo.ru/4N04FYUUX

https://m.edsoo.ru/KCOMHISWW

18

19

20

Bexkrtop Ha mmockocty U B
MIPOCTPAHCTBE

Crno’keHne 1 BEIYUTaHHUE
BCKTOpPOB

YMHOXKEHUE BCKTOpa HAa YHUCJIO

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

21

22

23

Pasnosxenne BekTopa 1o TpéM
HCKOMIIIAaHAPHBIM BEKTOpPaM.
[IpaBuno mapastenenumnena

Pemenue 3amau, cBSI3aHHBIX C
IIPUMEHEHHUEM IIPaBUJI JAECHCTBUI
C BEKTOpamMu
KoopannatHo-BeKTOpHBII
METOJI IIPY PELIEHUU
reOMETPUYECKUX 3a]1a4

https://m.edsoo.ru/NZSOLFWNI1

https://m.edsoo.ru/73F23EPUS

https://m.edsoo.ru/BBII39Z7U

24

[IpssMoyronbHas cucrema
KOOpJWHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3agauu B
KOOpJAMHaTax

https://m.edsoo.ru/X9TSDNSQ3

25

Yron Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

26

27

28

Beluncnenue yrios Mexy
IPSIMBIMU U IUIOCKOCTSIMU

KouTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npocTtpaHcTae"

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIAaHUMETPUU

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1ITYU

29

[ToBTOpenue, 0600IICHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYpPBI, HAKTHI,
TEOpEMBI Kypca TNITaHUMETPUH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 06o0IIEHNE U
CHCTEMaTH3aINsI 3HAaHUH.
3ajauv MIaHUMETPUU U METOIbI
UX pellIeHus

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
3ajaun MIaHUMETPUU U METOTBI
UX pelIeHUs

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEpEOMETPUHI

https://m.edsoo.ru/ZY6BYLY7W

33

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo.ru/VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
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[ToBTOpeHUe, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHU

https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34



https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, MPSMasi, IIIOCKOCTh
. [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJIEICTBHUS U3 HHUX IMPU PEIICHUH
. reOMEeTPUUYECKUX 3a7a4
73 OnepupoBarTh MOHATHSAMH: NapalieIbHOCTh U MEPHEHAUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEMN
74 KnaccupunupoBars B3aMMHOE pacrloOKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yroJjl, TPaHU JBYI'PAHHOTO YIJia,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YToJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JIBYTpaHHOIo yria
6 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBINA
. MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHHBI MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBl MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TapajuieNenume, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
. knaccupukanud  (BBIMYKJIBIE U HEBBINYKJIble  MHOTOTPAHHUKH,
. MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMBbIE ¢  HAKJIOHHBIE TMPU3MBI,
napasieNenune/ibl)
79 OnepupoBaThb MOHATUSIMU: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
710 OOBSCHATh TPHUHLUIBI  MOCTPOCHHUS CEYCHWH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YA METOA CJICI0B

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCETOAOM CJI€A0B, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WIA aIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAIUTUYECKUE METOAbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIMUMHUCA ITPAMBIMHA

7.13

Pemate 3a1aun Ha HaX0XJ€HHE T'€OMETPUUECKUX BEIMYHMH MO0 00pa3nam
WY aIrOpUTMaM, IPUMEHSsT W3BECTHBIC AHAIMTHYECKUE METOABI IPH
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, IBYI'PDAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJM  TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

IUTIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHN (UTYPBI

N3Biekarh, MpeoOpa3oBBIBATH W HMHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTexKax U PUCYHKAX

[Ipumensats reomerpudeckue (akThl JUIsI PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJararmiiuX HECKOJIbKO IIaroB pELICHMS, €CIU YCIOBUS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumensaTh mnpocTelime MporpaMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpoac u

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATH MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M TMPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe MOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTMPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, MCCIIEI0BaTh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX INOHATUH U
TeopeM, armapara ajnredppl, pemarb NpakTUYeCKUe 3a/laduk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH




11 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yjabrara
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 LIWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAs ITOBEPXHOCTD,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBaTs B3auMHOE paciooKeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHME IIAPOBOTO CJOS, BHICOTA
1IapOBOIO CJI0s, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C MPUMEHEHUEM (hopMyI
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpalleHus
63 BbIUMCHATE COOTHOWIEHHMS] MEXIy IUIOMIAAMH TMOBEPXHOCTEH U
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N306paxath n3ydaemble QUIYpbl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel
BpalleHus
W3Brekatb, WHTEPIPETUPOBATH M TPEOOpPa3OBbIBaTh HH(OpPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MPEJICTaBICHHYI Ha
YyepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl AJS PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aJa4, MPEANOoaraoluX HECKOJIBKO IIAaroB PEUICHMs, €CIU YCIOBUS

MIPUMEHEHHUS 3a/I1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKuMH CBOMCTBaMH OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxoauTs cyMMy BEKTOpOB U IIPOU3BEAECHUE BEKTOpPA HA YMCIIO, YroOJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METO1a

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpoOCTEHIIME NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada4

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TMONydyeHHbIE 3HAHMA HaA TPAKTHKE: aHAJIU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIECcCe
MONCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBaTh pealibHbIE CUTYAllMd Ha S3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TEeopeM, amnmnapara aareopsl, pelaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXOXIACHUEM I'COMCTPHUICCKUX BCINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TIOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUEcs,
napajuiefibHble U CKpelmBaromuecs mnpsimbie. [lapaminensHOCTh MpSMBIX U
IUIOCKOCTE B  NPOCTPAHCTBE: MapajyiesibHble MpsIMblE B  INPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXAY MpsIMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauiebHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpPBI HA IUIOCKOCTH: TETpa’p,

Ky'6, mapajiiCICIumIiCa, IOCTpOCHUEC CceueHH I

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIENIbHBIE U IEPIIEHAUKYIISIPHBIE K ITIOCKOCTH, PU3HAK
NEPIEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT IMPSMOM [0
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocted. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN I1apauIeICIIUIIE]
U ero cBoucTia. [Iupamuna: n-yroiapHas nupamuaa, TpaHd U OCHOBAHHUE IMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMHUJBI, IPABUIbHAS M yCEUEHHAS MUPAMUA.

3IIeMEHTBI INpuU3Mbl MW IMHPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUE




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS NMMPaMUa U IPaBUIBHBINA TeTpadap, Kyo. [Ipencrasnenue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CummMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMO,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B NMMUPAMMIAX, ApAJUICICIUIECAAX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

BbruniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. IDmomans
OOKOBOM IOBEPXHOCTH WU IIOJHOM IIOBEPXHOCTH MNPSAMOHW IpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIaau

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMU/Ibl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIA/lb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHA, 00pasyromias U OcCh,
ionaab OOKOBOM M TOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHtp, paauyc, AMaMeTp, IoLaab NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaib

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIA

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

6.6

[Tonstne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM 1mapa u Tionaab chepsl




[Tomobupie Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

6.7 MMOBEPXHOCTEH, 00hEMaMK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHYyca
' (mapanienbHOE OCHOBAHUIO U MPOXO/SIIEE YEpPE3 BEPIINHY), CEUCHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. ClOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATax. YToil Mexay BekTopamu. CxaiasipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHICCKUX 3ada4




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh U ONEPUPOBATh MHOHATHSMM: OIpe/eNeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, J0KAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHJIYKIHH;
IIPOBOAMTH  JIOKA3aTEJIbHbIE PACCYXKACHHUS [pU PEIIEHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBII
anmnapar Juis OMCaHUs pealbHbIX IPOLECCOB U ABJICHUN U MPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX INPEAMETOB; YMEHHE
ONEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN Ipad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATypalbHOE YHUCIO, IEJI0E€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PalMOHAIBHOE YHCIIO,
UppAllMOHATIBPHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHaJIbHBIX, JIECHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKiIMIA MpH pelIeHny 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHs MU M JorapupmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE OINCPUPOBATH IMOHATHAMHA: IMOCJICIOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yObIBamoIiasi TEeOMETpHUYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIE10BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, oOmpenenuTeslb MaTpuULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHUUECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHME, YPABHEHHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIIaTh YypPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEILATH
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUSA MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HaUOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HempepbIBHas (YHKIIHS, aCUMIITOTHI Ipaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOMU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; yMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOJUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHUE HAaXOJUTh MPOU3BOIHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO UId HCCIeAOBaHUs (QYHKIHA,
HaXOJUTh HaMOOJbIIME M HAUMEHbIIME 3HAUE€HUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amnmapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh MPOU3BOAHYIO MU HAXOXACHUS HAWIy4dlIEro

pe€mi€HUA B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




GbU3MYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
HHTeIpaJIa; HpI/IBOI[I/ITB HpI/IMepr MaAaTEMaATHUYCCKOI'O MOI[CJII/IpOBaHI/IH C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
byHKIMSA, KOMIO3UIUS (YHKUWH, JUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, paroHanIbHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYEeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKUUU; yMEHUE
CTpOUTh TpaduKH H3YyYCHHBIX (YHKUIWH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh TpapUKH ISl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pElIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 peasbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W rpadukm QyHKOMA yIs
pelleHys] ypaBHEHM, HEPaBeHCTB U 3a/1a4 ¢ apaMeTpaMu; U300pakaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HaJIOTH, 33/1a4 U3 00JacTy yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, MCCIIEJ0BaTh IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

VYMeHue onepupoBaTh MOHATUSAMU: CpellHee apudmMeTHieckoe, MeuaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTb,
MHTEPIPETUPOBATh HH(GOPMAIMIO, TMPEACTABIEHHYI0O B TaliMIax, Ha
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJIUI U TUarpaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TrpauuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO JIMarpaMm

paccenBaHus U JINHEWHOW Perpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTb CIYy4YalHOrO COOBITHS; YMEHUE BBIYHUCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpadUUYECKUX METOJO0B; IPUMEHATH
(GOpMyIBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, kKoMOMHAaTOpHBIC (GaKTHl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  CIy4aiiHass BEJTUYMHA, pacIpelle]ieHue BepOATHOCTEH,
MaTEeMaTU4YeCKOe OXHUJAHUE, TUCIEPCUST U CTAHAAPTHOE OTKJIOHEHHE
CIy4ailHOM BeNWYMHBI, (QYHKUMM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOTO, IMIOKA3aTEJIbHOTO © HOPMAJIBHOTO  paCIpeeIICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpefeNieHudl Jyis
pelIeHusT 3a/lay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBHIOOPOYHBIX HCCIECIOBAHUMN; YMEHUE TPUBOIUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE OIIEPUPOBAThH MOHATUSMU: COYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TIepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCYKACHHUS TS peLICHUS 3a7aY;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue onepupoBaTh IMOHATHUSAMHU: TOYKa, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM YroJsl, CKpELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPH
pelIeHnn 3a1a4 U3ydeHHble (AaKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBIO TI'€OMETPUUECKHUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSIMH: ILIOMAAL (UTYpPHI, 00bEM (QUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalleHus1, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMHUJIBI, TMPHU3MBI, KOHYyca, IMIMHApA, 00BEM Kyba,

NpAMOYTOJIBHOI'O IMapauiCICinuieaa, nupaMuabl, HIpPU3Mbl, LOUIXAHApPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
napajuleJibHble OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; yMEHHE CTPOUTbh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTU
BpalICHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh OMpeesieHns n3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
0 CBOHMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSIMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue TMOn00Us, MOMOOHBIE (QUTYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTECKTYpe; HCIIOJIb30BaTh T€OMETPUYECKUE OTHOIICHHUSI
IpH PEIICHUH 3a7a4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPU pPEUICHHH 3ala4 W3 APYTrUX Y4eOHBIX
MPEIMETOB M U3 PEATBHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3y4deHHBbIC (DOPMYJIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, IWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Mapaijiesienumeaa, MUpPaMUIbl, PU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHUE HaxOJUTh OTHOIIEHHEe OO0BEMOB

10JI00HBIX QUryp

YMeHue onepupoBaTh NOHATHIMH: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1Mo Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOW3BEACHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO.I
JUIS pEIIeHWsl TEOMETPUYCCKMX 3aj]ad W 3ajad JAPYruX YueOHbIX
peIMETOB

YMeHHe BbIOMpATh MOIXOSIIUAN METOJN Ui PELICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B W3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHHI;, YMCHHE pPAacCIO3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




NpUMEPBI  MATCMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUHA  POCCHUUCKOM W  MHUPOBOU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI
1o Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOM, TPOICHTHI,
' OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmerndeckuii KOpeHb HaTypaidbHOUW cremneHu. JlelicTBus ¢ apudmeTHyecKuMu
' KOPHSIMU HAaTypaJbHOW CTETIEHU
14 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTETCHH
s CuHyCc, KOCHHYC W TaHI€HC YHUCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI
HeiictButenpuple  uyucia. ApudMeTHYECKHE Olepalud C JAeWCTBUTEIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BEIYMCICHUS, TPABUJIA OKPYTJICHHUS, IPUKUIKA M OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poGHO-palioHaIbHbIE YPABHEHUS
2.2 HppanuonaibHble ypaBHEHUS
23 TpuroHomeTpuveckne ypaBHEHHUS
24 [TokazarenbHble U TorapupMUUIECKUe YpaBHEHUS
2.5 Ienbie u 1poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckre HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIMH U TpaduKu




OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. Bzaunmao oOpaTHBIC

>l ¢yukunu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKINHI
Ob6nacTe ompezeneHuss W MHOXKECTBO 3HaueHud ¢GyHkuuu. Hymm dyHknum.
> [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MUHUMYMbI (yHKuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEKYTKE
13 Crenennass (yHKIMS C HAaTypaJbHBIM W IIeNbIM TokaszarteneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa U rpaduK KOPHS 1-Ol CTEIIEHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U IpauKu
16 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BATEIHHOCTEN
3.8 ApudmeTrnueckas U reoMmeTpuueckas nmporpeccuu. opmyia CI0KHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 OKCTpeMyMbl. HaxosxaeHne HauOONbIIero ¥ HauMEHbBIIET0 3HaYeHUsS (YHKIWU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopanHatsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE 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.
AximonepHoe obmectBo «M3narensctBo «lIpocBerienue»

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYeCKOTO aHaJIN3a, TeOMETPHSL.
Anrebpa u Hadasia MatremaTuyeckoro ananuza. 10-11 kimacc. Anumon 1A,
Konsarun 10.M., TkaueBa M.B. u nip. Axkumonepsaoe o61iectBo «M3narenbcTBo

«HpOCBGIHeHI/IC»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Mertoauueckue pexkomenaamnuu. 10-11 knaccel (k yueOHuky Atanacst JI. C. u

ap.) M.: "IIpocsemenne" 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://RESH.EDU.RU/

https://SKYSVART.RU

https:/WWW.YAKLASS.RU

https://UCHI.RU
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