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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPEAHEro 00Iero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPa3BUTHUsI M HENPEPBHIBHOIO 0Opa3oBaHUS,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
PEIMETHBIX PE3yIbTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpoBaHUS (YHKIMOHAIBHOM MaTeMaTHUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUA M TPOLECCOB PEATBLHOTO0 MHpPa, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IIEMOYKU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWU 3a]ad4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUAILHOTO ObITHS, Gdopma
OTPaXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTUH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM N1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amaya (opmupoBaHus y OOYyYaronIMXcCsi MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIB30BAHUEM I'€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyYarOIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEMaTUYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKoO TEOMETPHUH H HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHume yMeHHs pacro3HaBaTh Ha YepTekax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEIICHUS  OCHOBHBIX  THIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJIe¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP>KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcsi, MO3HABATEILHOM  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTyallUsIX M TPU W3YYEHUU NPYTrUX y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHUYECKOTO H MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIAPYET MPOTEKaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a HPOBOJUTCA C ONOPOW Ha
HarJISIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacOpenef€éHHbIM [0 TrojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOUAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH OOYy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce n 2 yac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 136 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH TJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesenuIea; IOCTPOCHUE CEYEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbIE MApPAJUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IMPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yIJa.
[lepneHaMKyIIlp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MEepIEeHINKYIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpAaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBask U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs ¥ MOJIHASA MIOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAS MUpPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
teTpadap; KyO. I[lpeacraBienwe O mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, auaroHaylid, YIJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY ILIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpaimenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOM TMOBEpXHOCTU. LlUmuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BepIlIMHA, 00pa3yrolias
U OCb, IUIOIMaJb OOKOBOM W TIOJHON TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00bEME
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B npocTpaHcTBe. ClI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PaznoskeHure BEKTOpa Mo TPpEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpaBUJ JACUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTopaMu. CKalIsIpHOE MNPOU3BECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTrO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YYaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxaaHcKoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ady, peleHn, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 0€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBbIO (37I0pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas aKTUBHOCTb); ¢bu3rUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYSCKOW KYJIBTYPbl, TOHUMAHHUEM BIIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpeapl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHWW JJIS PCICHHs 33jad B
00JIACTH OKpY’XKAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB M OICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON MeATeTbHOCTH, JTaloB €&
pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCIBCKYIO JICITCIbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYICaArwe2o  Mupa;  npumeHeHue  J102UYecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

e BBIABJISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKayu, OCHOBAHUS JUIsi OOOOIICHUS W CPAaBHEHWsS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCINpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE,
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUs ydyeOHOM 3amauM (CpaBHUBATH HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOAANMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (opMuUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH  MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAaKXKE BBIIBUTATh
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

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

e OIICHUBATH HaAEKHOCTD uHbopmau 1o CaMOCTOSTEIILHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus, obecneuusarom

coOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETISIMU OOIIEHHUS; CHO, TOUYHO, TPAaMOTHO BBIPaXaTh CBOIO
TOUYKY 3pEHHSI B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
X0y pelIeHus 331a4l, KOMMEHTHPOBATH MOJyYEHHBIN pe3ylbTaT;

B X0/ie 00CY’KJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMO TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlCICHHbIC Ha MOUCK
peIlIeHUs; COIMOCTABIATH CBOM CYXKIEHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKMBaTh pa3iUuue M CXOJCTBO MO3MILIHUMN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yjibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4€TOM 3a/1a4 MPE3eHTAIUN 1 OCOOEHHOCTEN ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYILIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIHOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMbD» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposanue cMbLCI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IMpPHU PELUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS PE3YJIbTAaTOB IEATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudumnupoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTia; JMHEWHBIH Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN Napajljiesienunesn, Kyo).

KnaccudpummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU; TMPABUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3a1aun Ha HaXOXKIACHUE TEOMETPUUECCKUX BEJIMYUH MO 00pas3iam min
aITOpUTMaM, TPUMEHSST W3BECTHBIC AaHAJUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJady Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMyua) € TpUMEHEHHeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl il PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOLNIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMYII.

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

BbaucnsTe COOTHOUIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00BEMaMu
MOT00HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, HHTEPNPETHUPOBATH M IMPEOOpPa30BbIBATH HHQPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHITh, KAKHMU CBOMCTBAMH OHM 00J1a/1a10T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOPaMH, CKAJIIPHOE IMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3asaBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIBKO IIAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedime reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha JI0Ka3aTeILCTBO MATEMATHUECKHX OTHOIIEHUU W
HaXO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allfOpUuTMaM, MpUMEHsIs
M3BECTHBIE METObI ITPY PEIIEHUHU CTAHAAPTHBIX MATEMATHUYECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

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

[IpyMEHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W TPUMEHATh HW3YYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEA0BaTh MOCTPOEHHBIE MOJICIH C
WCIIOJIb30BaHUEM IeOMETPHUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; peniaTh
MPAKTUYECKUE 33/1a4UH, CBA3AHHBIC C HAXO0XKJICHUEM F€OMETPUUECCKUX BEIIMYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne
n/n

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

KonTpoJbHbIe
MporpamMmal Bcero

padoThI

BBenenue B ctepeoMeTpuio 10 0

IpakTuyeckue
padoThI

DJIeKTpOoHHbIe (LM (ppoBbIE)

o0pa3oBaTebHbIE PecypChl

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

[TpsiMble U MJIOCKOCTH B
npoctpaHcTse. [lapamiensHOCT 12 1
IPSIMBIX U IIJIOCKOCTEN

[IepnieHUKyYIAPHOCTD NPSMBIX U D 0
IJIOCKOCTEN

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

VYrabl MEXIY IPSIMBIMUA U
IUIOCKOCTSIMU

10 1

MHOrorpaHHUKH 11 1

https://ege.fipi.ru/bank/
http:// www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




OO6BEMBI MHOTOI'PaHHUKOB

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

[ToBTOpEHMe: ceueHus, pacCTOSIHUA U
YTJIbI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




11 KJIACC

Ne i/

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Tena BpameHus

KoauuecTBO 4acoB

Bcero

24

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

O0BEMEBI TENT

BekTopsl 1 KOOpIMHATHI B
MIPOCTPAHCTBE

10

20

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

https://uchi.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

[ToBTOpenue, o6o0mEeH e,
cUcTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

14

68

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne nudposbie
/i Tema ypoka Beero Kontpoasnubie IIpakTunyeckue 06pAI0BATEBHELE
padoThI padoThbI pecypes:
OCHOBHBIE TIOHTHSI CTEPEOMETPHUU: TOUKA, https://ege. fipi.ru/bank/
npsiMasi, TIIIOCKOCTh, MPOCTPaHCTBO. [[paBuna http://www.matematika-na.ru
1 M300paKeHUS Ha PUCYHKAX: N300paKeHUS 1 0 0 https://uchi.ru/
TUIOCKOCTEH, MapajlIeIbHbIX MPSIMBIX https://resh.edu.ru/
(OTPE3KOB), CePEIHHBI OTPE3Ka https://www.yaklass.ru/
https://ege.fipi.ru/bank/
[TonsTus: nepecekarommecs MIOCKOCTH, http://wva.matematika—na.ru
2 1 0 0 https://uchi.ru/
MepeceKarorecs npsimasi U mI0CKOCTh https-//resh.cdu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
[ToHsTHA: epecekaromuecs MIOCKOCTH, http://WWVY'matematika_na'ru
3 1 0 0 https://uchi.ru/
MEePECEKAIOIINECH MPAMas U INIOCKOCTh https-//resh.eduru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
3HAaKOMCTBO C MHOTOT'paHHHKaMHU, http://www.matematika-na.ru
4 M300pakeHre MHOTOTPaHHUKOB Ha 1 0 0 https://uchi.ru/
PUCYHKaX, Ha IPOEKIIMOHHBIX YepTexKax https://resh.edu.ru/
https://www.yaklass.ru/
HavansHbie cBeeHNS 0 KyOe U mupaMu/e, https://ege.fipi.ru/bank/
5 uX pa3BEéPTKU U Mozenu. CeueHust 1 0 0 http://www.matematika-na.ru

MHOTI'OrpaHHUKOB

https://uchi.ru/




HauanpHbie cBeieHns 0 KyOe U TUpaMue,

https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

6 ux pa3BEépTKU U Mozenu. CeueHust https://uchi.ru/

MHOTOIPaHHUKOB https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

[TonsiTue 06 aKCMOMATUYECKOM IMTOCTPOCHUH http://www.matematika-na.ru

7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://uchi.ru/

CIIEICTBUS U3 HUX https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

TTonsaTue 00 aKCMOMATHUYECKOM IIOCTPOCHUHN http://www.matematika-na.ru

8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U https://uchi.ru/

CIIEZICTBUS U3 HUX https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

[TonsiTre 06 aKCMOMATHUYECKOM TTOCTPOCHUH http://www.matematika-na.ru

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U https://uchi.ru/

CIIEICTBUS U3 HUX https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU http://www.matematika-na.ru

10 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHUU U https://uchi.ru/

CIIEJICTBUS U3 HUX https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

B3anmHoe pacnonoxeHue npsMbIX B -
http:// www.matematika-na.ru

11 MPOCTPAHCTBE: MEPECEKAIOIINECS,

napaljiICJIbHBIC U CKPCIIUBAOIIUECCA ITPAMBIC

https://uchi.ru/
https://resh.edu.ru/




https://www.yaklass.ru/

12

[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MapajlIe/IbHbIE IIPSIMBIE B
IIPOCTPAHCTBE; MAPAJIIEIBHOCTD TPEX
MIPSIMBIX

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

13

14

[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B
npoctpanctBe: [lapanienbHOCTh NpsAMOil u
IJIOCKOCTH

Vel ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

15

16

Yron Mexay npsMbIMU B IPOCTPAaHCTBE

Yros Mexay NpsMbIMU B IPOCTPAHCTBE

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

17

[TapannenpHOCTH MIOCKOCTEM:
NapajulebHbIE III0CKOCTH

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




18

CaolicTBa napamieiabHbIX IIIOCKOCTEN

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

19

20

[Ipocreiimue npocTpaHCTBEHHbBIE PUTYpHI HA
IJIOCKOCTH: TETpadp, Ky0, mapaenenumes

[Toctpoenue ceuenuit

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

21

22

[Toctpoenue ceuenuit

Kontponbnas padota o teme "lIpsimbie u
IJIOCKOCTH B MpocTpaHcTBe. [lapannenbHoCTh
MPSAMBIX U MJIOCKOCTEMN"

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

23

[lepneHIUKYISIPHOCTD NPSAMON U MJIIOCKOCTH:
NIEPIEHIUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

24

[IpsiMble napasienbHble U

https://ege.fipi.ru/bank/




25

NEPHNCHANKYIISIPHBIC K ITJIOCKOCTH

[IpsiMble apasienbHele U
NIEPIEHIUKYISIPHBIE K INIOCKOCTH

http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

26

27

[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMOU U
IJIOCKOCTH

[Ipu3Hak nepneHAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

28

29

TeopeMa 0 npsAMON NEepIEH AUKYIISAPHON
IIJIOCKOCTH

Teopema o npsiMON NepHIEHAUKYISIPHON
IJIOCKOCTH

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

30

Teopema o mpsMOM NEPIICHANKYIISIPHOM
MJI0CKOCTH

https://ege.fipi.ru/bank/
http://www.matematika-na.ru




https://uchi.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

[lepnieHIuKyNsSp M HAKIOHHBIE: PACCTOSTHUE

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

31 OT TOUYKHU J0 INIOCKOCTH, PACCTOSIHUE OT https://uchi.ru/

pr[MOﬁ JI0 INIOCKOCTHU https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

[IeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE http://www.matematika-na.ru

32 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT https://uchi.ru/

MPAMOM 10 TNTIOCKOCTH https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

[TeprieHAMKYISP U HAKJIOHHBIE: PACCTOSIHUE http://www.matematika-na.ru

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT https://uchi.ru/

pr[MOfI JI0 TUIOCKOCTH https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

IlepnieHqUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE http://www.matematika-na.ru

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT https://uchi.ru/

MPAMOM 10 TITIOCKOCTH https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMO http://www.matematlka—na.ru

35 https://uchi.ru/

1 TIOCKOCTRIO https://resh.edu.ru/
https://www.yaklass.ru/

JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ https://ege.ﬁm.m/bagk/

36 http://www.matematika-na.ru

JBYTPAHHOTO yIJia

https://uchi.ru/




37

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOTO yriia

https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

38

39

[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK
MEePIEHIUKYISIPHOCTU ABYX IJIOCKOCTEMN

[lepneHuKyISIPHOCTD MJIOCKOCTEM: TPU3HAK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

40

41

42

[TeprieHAMKYASAPHOCTD IUIOCKOCTEMN: MPU3HAK
MEPIEHANKYISIPHOCTH JBYX MIIOCKOCTEN

Teopema o Tpéx nepneHANKYISIpax

Teopema o TpEX nepneHANKYIIpax

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru

https://uchi.ru/
https://resh.edu.ru/




https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

43 TeopeMa o TpEx nepHeHAUKYIAPAX https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

KontposbHas paboTa mo temam https://ege.ﬁm.ru/bar.lk/
" http://www.matematika-na.ru
[leprieHAMKYIAPHOCTD MPAMBIX U )

44 mockocTel" u "YTibel MEXy NPSIMBIMU U hitpss/foch.rul

https://resh.edu.ru/
TTOCKOCTAMH" https://www.yaklass.ru/
[IonsiTHE MHOTOIpaHHUKA, OCHOBHBIE https://ege.flm.ru/bar.lk/
3JIEMEHTBI MHOTOI'PAHHUKA, BBIIIYKJIbIE U http://wwvx./.matematlka—na.ru

45 . https://uchi.ru/

HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://resh.edu.ru/
MHOTOTpaHHHKa https://www.yaklass.ru/
[Ipusma: n-yronpHas npusma; rpaHu u https://ege.fipi.ru/baflk/
OCHOBAaHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAsI hitp://vrwe.matematika-na.rg
46 https://uchi.ru/
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh https://resh.cdu.ru/
HPU3MBI https://www.yaklass.ru/
https://ege.fipi.ru/bank/
T ————— http://wwvx./.matematlka-na.ru
47 . https://uchi.ru/
MapajuIeNIeNuIe]] U €r0 CBOMCTBA https://resh.edu.ru/
https://www.yaklass.ru/
[Iupamupa: n-yronpHas nupaMuia, rpaHu U https://ege.fml.ru/bar.lk/
OCHOBaHUE MHUPaMUJIbl; OOKOBAs U MOJTHAS http://wwvx'/.matematlka—na.ru
48 https://uchi.ru/

[IOBEPXHOCTb IMUPAMU/IbI; IIPABUIIbHAS U
yCEeU€HHAs MUPAMUIA

https://resh.edu.ru/
https://www.yaklass.ru/




HpaBI/IJ'IBHLIe MHOI'OI'PpAaHHUKH: ITIOHATHUEC
MMPaBHUJILHOTO MHOTI'OI'PaAaHHHKA; IIpaBUJIbHAA

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

49 IIpu3Ma U NPaBUIIbHAS IUPAMHUJIA; https://uchi.ru/
[IpaBUJIbHASA TPEYTOJbHasg IIUPaMUIa U https://resh.edu.ru/
IPaBUIIBHBIN TETPadIp; KyO https://www.yaklass.ru/
https://ege.fipi.ru/bank/
IIpencrasnenue o MpaBUIbHBIX http://www.matematika-na.ru
50 MHOTOTPaHHUKAX: OKTadAp, JOJEKadip U https://uchi.ru/
HUKOCad/Ip. https://resh.edu.ru/
https://www.yaklass.ru/
CummeTpusi B IPOCTPAHCTBE: CHUMMETPHS https://ege.fipi.ru/bank/
OTHOCHUTEJILHO TOYKHU, MPAMOM, MIOCKOCTH. http://www.matematika-na.ru
51 DneMEeHThl CUMMETPHUH B TUPAMHUAAX, https://uchi.ru/
napauieJienune1ax, MpaBUIbHBIX https://resh.edu.ru/
MHOTOIPaHHUKAX https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
Brrunciienue 31eMEeHTOB MHOTOTPaHHUKOB: )
52 . https://uchi.ru/
peOpa, uaroHau, yriel https://resh.edu.ru/
https://www.yaklass.ru/
[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOM https://ege.fipi.ru/b ar}k/
ITOBEPXHOCTHU MPSIMOM IPU3MBI, IUIONIA/1b http://wwvx./.matematlka-na.ru
53 . . https://uchi.ru/
OCHOBaHMH, TeopeMavo OOKOBOM https-//resh.eduru/
MOBEPXHOCTHU MPSIMOMN TIPU3MBI https://www.yaklass.ru/
[Tnomans 60KOBOI MOBEPXHOCTH U hitps://ege.fipi.ru/ bar.lk/
IMOBEPXHOCTH NMPABUIILHON MUPAMUJIBI, http://WWV&'/.ma'[ematlka—na.ru
54 https://uchi.ru/

TeopeMa O TIOoIaau OOKOBOM MOBEPXHOCTH
YCEYEHHOU MUPAMUBI

https://resh.edu.ru/
https://www.yaklass.ru/




55

KonrponsHas pabora o teme
"MHororpaHHuku"

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

56

57

[Tonsatue 00 00BéME

O0BEM nupamMuIbI

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

58

59

O0BEM TUpaMUIbI

O6bEM upaMuIsl

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

60

O0BEM TUpaMUIBI

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

61

O0BEM npU3MBI

https://ege.fipi.ru/bank/




62

O0BEM npu3MBI

http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

63

64

O06BEM TPU3MBI

Kontponbnas padota o teme "O0bEMBI
MHOTOTPaHHHUKOB"

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

65

66

[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3 AN
3HaHui. [loctpoeHue ceuenuii B
MHOT'OTpaHHUKE

[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTHU3 AU
3HaHUU. BeluKCIIeHNE PACCTOAHUI: MEXIY
ABYMsI TOUKaMH, OT TOUKH J10 IPSIMOM, OT
TOYKH JI0 TJIOCKOCTH, MEXKITY
CKPEIMBAIOIUMUCS TIPSIMBIMU

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

67

HroroBasi koHTpoabHAs paboTa

https://ege.fipi.ru/bank/
http://www.matematika-na.ru




https://uchi.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
3HaHUU. BeIlUKCIIEHUE YTIIOB: MEXAY

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

68 CKPELIUBAIOIIUMHUCS MPSIMBIMU, MEXKITY 1 https://uchi.ru/
MPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, https://resh.edu.ru/
YIJI0B MEXAY MJIOCKOCTSIMU https://www.yaklass.ru/
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TUAMETP;
IUIOMIA/Ib TOBEPXHOCTHU CEpPhI

Cdepa u map: ueHrp, paanyc, iuamerp;
TUTOMIA/Tb TTIOBEPXHOCTH CEPhI

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

B3aumuoe pacrionoxxenue chepsl 1
IUIOCKOCTH; KacaTeJbHas IUIOCKOCTb K

cdepe; miomaab chepsl

B3aumnoe pacnionoxenue chepsl u
IUIOCKOCTH; KacaTeslbHas INIOCKOCTh K
cdepe; maowmaab chepsl

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

N3obpakenue cepsl, 11apa Ha IOCKOCTH.

Ceuenus mapa

https://ege.fipi.ru/bank/
http:// www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




U3zo0paxenue cdepsl, mapa Ha IIIOCKOCTH.

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

6 https://uchi.ru/

Ceqerms mapa https://resh.edu.ru/
https://www.yaklass.ru/

[Hunuaapuydeckas moBEPXHOCTb, htps://ege.fipi.ru/b al_lk/

. http://www.matematika-na.ru

00pa3yromue MUIHHIPUICCKOM .

7 . https://uchi.ru/
MMOBEPXHOCTH, OCh NIJIMHAPUUECKON https://resh.edu.ru/
HTOBCPXHOCTH https://www.yaklass.ru/
[nnnHapuyeckas NOBEPXHOCTb, https://ege.flm.ru/bar.lk/
T amm———— http://wwvx./.matematlka—na.ru

8 . https://uchi.ru/
MMOBEPXHOCTH, OCh HHJIMHAPUIECKON https://resh.edu.ru/
IOBCPXHOCTH https://www.yaklass.ru/

https://ege.fipi.ru/bank/

[{unusap: ocHOBaHUS U OOKOBast http://www.matematika-na.ru

9 MOBEPXHOCTh, 00pa3yrolas U OCh; IIIOIIAIb https://uchi.ru/

OOKOBOI1 U MOJIHOM TOBEPXHOCTH https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

Hunuaap: ocHoBaHUS U GOKOBast http://www.matematika-na.ru

10 MOBEPXHOCTh, 00pa3yrolas U OCh; IUIOLIA/lb https://uchi.ru/

OOKOBOH U MOJTHON OBEPXHOCTH https://resh.edu.ru/
https://www.yaklass.ru/

N300pakenne nuIuHApPa Ha MITOCKOCTH. https://ege.flpl.ru/baflk/

Pazeéptka nnnunapa. CeueHus: HUIMHApPa http://www.matematlka-na.ru

11 . https://uchi.ru/
(TUTOCKOCTHIO, napa:mleJILHOH WA https://resh.edu.ru/
NepHEHANKYISIPHON OCH LIMJIMH]IPA) https://www.yaklass.ru/

12 N300pakeHne mUIMHAPA HA MITOCKOCTH. https://ege. fipi.ru/bank/




Pa3Béprka nmnmaapa. CeuyeHus MUIMHAPA
(TJIOCKOCTHI0, MapauIeIbHON WU
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

Konunueckast moBepxHOCTh, 00pa3yroime

http://www.matematika-na.ru

https://uchi.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

13 KOHHYECKOU ITOBEPXHOCTHU, OCh U BEPIINHA https://uchi.ru/

KOHHYECKOW ITOBEPXHOCTU https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

Konunyeckasi moBepXHOCTh, 00pasyroliue http://www.matematika-na.ru

14 KOHUYECKOW MOBEPXHOCTU, OCh U BEPIIMHA https://uchi.ru/

KOHHUYECKOU ITOBEPXHOCTH https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

Konyc: ocHOBaHue u BepivHa, http://www.matematika-na.ru

15 00pa3yrolas 1 OCh; MJI0IA b OOKOBOM 1 https://uchi.ru/

TIOJIHOM MTOBEPXHOCTH https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

Konyc: ocHOBaHuE U BEpIINHA, http://www.matematika-na.ru

16 o0pa3yrolas 1 och; MI0Maab OOKOBOM U https://uchi.ru/

[IOJIHOMN ITOBEPXHOCTHU https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

VYceu€HHbIi KOHYC: 00pa3yIOIINe U BHICOTA; http://WWV&'/.matematlka-na.ru

17 https://uchi.ru/

OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://resh.edu.ru/

https://www.yaklass.ru/
13 VYceu€HHbIi KOHYC: 00pa3yIoIINe U BHICOTA; https://ege.fipi.ru/bank/

OCHOBaHMSA 1 OOKOBas IMOBEPXHOCTH

http://www.matematika-na.ru




https://uchi.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

N3006pakenue KkoHyca Ha MJIOCKOCTH.
Pa3eéprka konyca. CeueHus KoHyca

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

19 . https://uchi.ru/
(TUTOCKOCTBI0, MapajuIeIbHONW OCHOBAHUIO, U https://resh.edu.ru/
IUIOCKOCTBIO, MPOXO/SIIEH uepe3 BEPIINHY) https://www.yaklass.ru/
H300paxeHne KoHyca Ha MIOCKOCTH. httDS://CgC.lel.I'u/baI.lk/

. http://www.matematika-na.ru

20 Pa3BépTka konyca. Ce‘-IeHI/ISIUKOHyca httos://uchiru/
(TJIOCKOCTHI0, MapauIeIbHOW OCHOBAHUIO, U https://resh.edu.ru/
MJIOCKOCTBIO0, IPOXOIAIIEH Yepe3 BEPIIUHY) https://www.vaklass.ru/

https://ege.fipi.ru/bank/
KoMGUHAIA Tell BPAICHNA 1 http://Wwvsf.matematika-na.ru

21 https://uchi.ru/

MHOTOTpaHHIKOB https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

KoMGHHAIHS Tel BPAIICHHA K http://wva.matematika—na.ru

22 https://uchi.ru/

MHOTOTPAaHHHKOB https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/

MHororpaHHuK, OIMCaHHBIA OKOJIO Cephr; http://www.matematika-na.ru

23 ctepa, BIIMCaHHAs B MHOTOTPAHHUK HIIH B https://uchi.ru/

TEJIO BpalleHUs https://resh.edu.ru/
https://www.yaklass.ru/
MHororpaHHuK, OMMCaHHBIA OKOJIO chepsl; https://ege.fipi.ru/bank/
24 cdepa, BIMcaHHAsi B MHOTOTPAHHUK HUITU B http://www.matematika-na.ru

TEJIO BpaLCHUS

https://uchi.ru/




25

[Tousatue 00 00péMe. OCHOBHEIE CBOMCTBA
00BEMOB Tell

https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

26

27

TTonsarue 00 00béMe. OCHOBHBIE CBOMCTBA
00BEMOB Ten

O0béM nMIMHIpa, KOHYCa

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

28

29

30

O0BEM IuIMHApa, KOHYyCa

O06BEéM mapa u miomaas cheps

O0BEM 1rapa u miomaas chepsl

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru

https://uchi.ru/
https://resh.edu.ru/




https://www.yaklass.ru/

31

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIICHUS MEX/TY TUIOIIASIMU
MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIl

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

32

33

[TonoOHBIE TENIa B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXTY TUIOIASIMU
MMOBEPXHOCTEH, 00bEMaMM MOIOOHBIX TEIT

[TomoOHBIE TENa B IPOCTPAHCTRE.
COOTHOIICHUS MEX/Ty TUIOINASIMU
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

34

35

Konrponsnas padora no remam "Tena
BpaieHus" u "O6beMbl Ten"

BexTop Ha MIIOCKOCTH ¥ B IPOCTPAHCTBE

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

36

BCKTOp Ha IIJIOCKOCTU U B IPOCTPAHCTBC

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




C0XCHHE U BBIUNTAHHUC BCKTOPOB

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

37

38

CrnoskeHne U BEIYUTaHHE BCKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

39

40

YMHOXKEHHE BCKTOpA Ha YHUCJIO

Pa3znoxxeHne BekTopa 1o TpéM
HEKOMIUTaHapHBIM BekTopaM. [1paBuiio
napaenenunesa

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

41

PasnoxeHne BEKTOpa 110 TPEM
HEKOMIUIaHAapHBIM BekTopam. [IpaBuiio
napajuiejaenumnena

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

42

Pemenune 3amad, CBSI3aHHBIX C

https://ege.fipi.ru/bank/




43

MIPUMEHEHUEM MPaBUJI ACHCTBUM C
BEKTOpaMHU

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUM C
BEKTOpaMH

http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

44

45

[TpstmoyronbHas cucTeMa KOOpAUHAT B
npoctpanctBe. KoopauHaTel BeKTOpa.
[Tpocreiimue 3agaun B KOOpAUHATAX

[IpsimoyronpHas cucteMa KOOpAUHAT B
npoctpaHcTBe. KoopanHaTH BEKTOpA.
IIpocreiimme 3a1a4n B KOOpAMHATAX

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

46

47

VYron mexny Bekropamu. CKasipHOe
IIPOU3BENIEHUE BEKTOPOB

VYron mexny Bektopamu. CKaisipHoe
MIPOM3BEICHNE BEKTOPOB

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

48

Brruncnenue yrioB Mexy NpsIMbIMU U
IUIOCKOCTSIMU

https://ege.fipi.ru/bank/
http://www.matematika-na.ru




https://uchi.ru/
https://resh.edu.ru/

https://www.yaklass.ru/

49

50

Brruncnenue yrioB Mexy NPSIMbIMU U
IUIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

51

52

KOOp,Z[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIpU
peIICHUH T'COMCTPUICCKHUX 3a1aY

KOOp,Z[I/IHaTHO-BeKTopHHﬁ MCTO/ IIpU
PEIICHHUHU IT'COMCTPUYCCKUX 3a1a4

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

53

54

Kontponbnas padota mo teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHnue, 0600IIeHNE U
cucremaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, GpaxThl, TEOPEMBI Kypca

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

https://uchi.ru/




IJIAaHUMETPHUN

[ToBTOpEeHME, 0000IICHUE U
cucrteMarusanus 3Hanuii. OCHOBHEIE

https://resh.edu.ru/
https://www.yaklass.ru/

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

55 https://uchi.ru/
burypsl, GaKTel, TEOPEMBI Kypca https://resh.edu.ru/
[TAHAMCTPUH https://www.yaklass.ru/
TosTopenue, 06oGmeH e 1 https://ege.flpl.m/bar'lk/
o http://www.matematika-na.ru
cucremarusanus 3Hanuii. OCHOBHBIE -
56 https://uchi.ru/
burypsl, paxTel, TEOPEMBI Kypca https//resh.eduru/
[IAHUMCTpUH https://www.yaklass.ru/
ToBTopenue, 06obmeH e 1 https://ege.flpl.m/bar.lk/
o http://www.matematika-na.ru
cucreMarusanus 3Hanuii. OCHOBHEBIE -
57 https://uchi.ru/
UTYPEI KTBI, T MBI K
(burypei, pa » Teope ypea https://resh.edu.ru/
TUTAHUMETPUH https://www.yaklass.ru/
https://ege.fipi.ru/bank/
[ToBTOpenue, o6obIIeHNE 1 http://www.matematika-na.ru
58 cUCTEMAaTH3aIMs 3HaHU. 3agaun https://uchi.ru/
IUTAHUMETPHUH U METOJIbI UX PELICHUS https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/bank/
[ToBTOpeHnue, 0600IIEeHNE U http://www.matematika-na.ru
59 CHUCTEMAaTHU3alMs 3HaHUN. 3agauu https://uchi.ru/
IUTAHUMETPUH U METOBI X PELICHUS https://resh.edu.ru/
https://www.yaklass.ru/
https://ege.fipi.ru/ban
[ToBTOpeHnue, 0600IIeHNE U ps://ege.fipi.ru/b _k/
. http://www.matematika-na.ru
60 cUCTeMaTu3anys 3HaHul. 3agaqu

IMIIAaHUMETPHUU U METOABI NX PCILICHHUA

https://uchi.ru/
https://resh.edu.ru/




https://www.yaklass.ru/

[ToBTOpEeHue, 0600IICHNE U

https://ege.fipi.ru/bank/
http://www.matematika-na.ru

61 cucTeMAaTH3aInsg 3HaHUH. 3amaun https://uchi.ru/
IUTAHUMETPHH U METOJIbI UX PEIICHHS https://resh.edu.ru/
https://www.yaklass.ru/
IToBTOpEHME, 0000IICHUE 1 https://ege.fipi.ru/b a1.1k/
o http://www.matematika-na.ru
cucreMarusanus 3Hanuii. OCHOBHEBIE -
62 o o https://uchi.ru/
UT'ypEl, (PaKTEI, TEOPEMBI Kypca
M ’ p P https://resh.edu.ru/
CTCpCOMETPUH https://www.yaklass.ru/
[ToBTOpeHnue, 0600IMICHNE U https://ege fipi.ru/b aI.lk/
o http://www.matematika-na.ru
cucremarusanus 3Hanuii. OCHOBHBIE -
63 o P https://uchi.ru/

HUTYpPBI, (DAKTHI, TEOPEMEI Kypca https://resh.edu.ru/
cTepeoMeTpun https://www.yaklass.ru/
TosTopenue, 060GIeHHE 1 https://ege.flpl.ru/bar'lk/

. http://www.matematika-na.ru
cucreMarusanus 3Haguii. OCHOBHEBIE -
64 https://uchi.ru/

UT'ypbI, GaKTEI, T MBI Kypca
(urypet, ¢ » Teope ype https://resh.edu.ru/
CTCpeOMETpUH https://www.yaklass.ru/

https://ege.fipi.ru/bank/

http://www.matematika-na.ru
65 HtoroBast KOHTpoJIbHAs paboTa https://uchi.ru/

https://resh.edu.ru/

https://www.yaklass.ru/

https://ege.fipi.ru/bank/

ToBTopenHe, 06oBMweHN e 1 http://www.matematika-na.ru

66 p ’ https://uchi.ru/

CUCTEMAaTHU3alus 3HaAaHUN

https://resh.edu.ru/
https://www.yaklass.ru/




67 [ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

[ToBTOpEHME, 0000IICHUE U

68 .
CHCTeMaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://ege.fipi.ru/bank/
http://www.matematika-na.ru
https://uchi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTrka: anredpa u Hayaja MaTeMaTH4eCKOTo aHanusa, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AkipioHepHO€E 00IIECTBO
«3marensctBO «lIpocBemenune»

['eomerpus 10-11 kmacesl. YueOHUK 17151 00111€00pa30BaTeIbHBIX OpraHu3aIuii (6a30Bblii U

yrayonennbiit ypoBuu) JI.C. Artanacsa, B.®. byry3os, C.b.Kagomues u ap. M:2019r.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

I'eomerpus. Iloypounsie miansl o yueOHuky JI. C. Aranacsna, B. @. byry3osa, C. b.

Kanomuesa u np./I". U. KoBaneBa-Bonrorpaa: Yuurens,2005

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.edu.ru - ®enepanbubiii moptan Poccuiickoe oOpa3zoBanue
http://www.school.edu.ru - Poccuiickuii 061eo0pa3oBaTebHbIA TOPTAI
http://school-collection.edu.ru — enquHast KoIeKIus TUPOBBIX 00pa30BaTEIbHBIX PECYPCOB
https://resh.edu.ru poccuiickas >5eKTpoHHas MIKOIA

http://www.school.edu.ru poccutickuii 0011e00pa3oBaTeIbHbINA MOPTAT

http://ege.edu.ru mopran uHGOpMALMOHHON Mo IEeP>KKH EAMHOTO rocyiapcTBEeHHOTO
DK3aMEHa

https://www.yaklass.ru/
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