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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro YpoBHS st
obyuarommxcst 10-11 xmaccoB paspabortaHa Ha ocHOoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBIA/ICHUE KIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETPUM Ha YpPOBHE CpPEIHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MTOCTPOCHUHU IEMOYKH JIOTUIECKUX YTBEPKIACHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHuWE  MNPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBIISIETCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyarolmuxcst ~ 4epe3  obOecreyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa30oBaHMsI
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reomeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MAaTEMaTUUYECKHE YMEHHs, CBSI3aHHBIC
CO CHeru(puKON TeoMeTpuH W HEOOXOAMMBIE ISl JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmxeHre Leau OCBOCHMSI MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXAIOIIUM MHPOM,;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAaHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MAaTEeMAaTHUECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
¥ U3y4aTh pa3HbIe SBICHHS OKPYXKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  QJITOPUTMAMHU  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyvarolmuxcs, MO3HABaTEIbHOW  AKTUBHOCTH, HCCJEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH IMOJTYUYEHHBIE PE3YyJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJIUTCA C OMOPOW Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Teya BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcs 2 yaca B Henenmo 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  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPALIEIBHOCTh MPSIMON M IJIOCKOCTU. YTJIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napaijiesienumnea; IoCTPOSHUE CEYSHUI.

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

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MIOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, JuaroHalid, YTJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lumuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh 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 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

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

Cedenus mwiMHApa (MapaUiebHO M TEPIEeHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pazno)keHune BEKTOpa Mo TPEM HEKOMILIaAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekTopamMu. CKalIsIpHOE MNPOW3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepUu3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJAaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

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

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTH4YeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymieit mnpodeccuu U peaau30BbIBATb COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWH Ui pEIICHUs 33134 B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIICCTBCHHOH MPAKTHUKH, IMOHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYIO M HCCIICI0BATCIBCKYIO ACSITCIbHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBu:

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

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

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNIbCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

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

e TMPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCa, 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 UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

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

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, /aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMHU JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAIlMU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeaensTh BUAbI pad0T, JOrOBapUBaTHCA, 00CYKAATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IO3HABATEJbHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IE€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

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

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

KnaccudummpoBate  MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBaHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSl METO/ CJIEIOB.

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

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS U3BECTHBIE AaHATUTHYECKHE METOAbl TPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Boeruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTE MHOTOTPAHHUKOB (IpHU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO [IAroB PEICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MCCIEAOBaTh I[OCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKass  IMOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBath B3auMHOE pacronokeHue chepbl U MIOCKOCTH.

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

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POopMyII.

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

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



N300pakath u3ydaemple (PUTyppl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPEACTABICHHYI0 HAa YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IprMeHATH MPaBUIIO NTapasuIeNICIUIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

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

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WK ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBOANTE NpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh peaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanue paznena  [KonuyecTtBo OcHOBHOE coziep>kaHne OcHOBHBIE BUJIbI AEATEIBHOCTH
(Templ) Kypca 4acoB 00y4aromuXxCst
BBenenue B crepeoMeTpHIo 10 OCHOBHBIE OHATHUSL CTEPEOMETPUU: AKTYaJau3upoBaTh (HaKkThl

TOYKa, IPsSIMasi, TIIOCKOCTb,
npocTtpadcTBo. [IpaBuia uzoopaxenus
Ha PUCYHKaX: U300paKeHUS
MJIOCKOCTEH, MapaieTbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3KA.
[TonsTus: nepecekaromuecs
IUIOCKOCTH, TTEPECEKAIOLINECs IpIMast
U TUIOCKOCTb.

3HAKOMCTBO C MHOTOIPaHHUKaMHU,
U300paKeHHEe MHOTOTPAHHUKOB

Ha PUCYHKaX, Ha TPOSKIIMOHHBIX
yeprexkax. HauanbHble cBeeHUS

0 KyOe 1 TupamMujie, ux pa3BepTKu

1 Mozien. CedeHnst MHOTOTPaHHUKOB.
[TonsiTrie 00 akCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPUH: AaKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

Y METOJIbl TUTAHUMETPUH,
peJieBaHTHBIE TEME.

IHoay4yaTs npeacTaBiIeHAs

O NPOCTPAHCTBEHHBIX

¢durypax, pazoupaThb

npocTeiime npaBuiia U300pa>keHus
TUX QUTYp.

N300paxaTh NpImMyIo U MIOCKOCTh
Ha PHUCYHKE.

Pacno3naBaTh MHOTOTPaHHMKH,
nupamunay, Kyo, Ha3pIBaTh UX
DJIEMEHTHI.

JejaTh pUCyHOK Ky0Oa, MUpaMu/ibl,
HaXOAWUTh OIIMOKH B HEBEPHBIX
N300paKCHUSX.

3HAKOMHUTBCSA C CCUCHUSIMU,

C METOJOM CJI€/IOB; UCII0JIb30BATh
JUTsl IOCTPOEHUS CEUEHUSI METO/T
CJIEJIOB, KPATKO 3aIMChIBATH IIark
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MTOCTPOCHUS CCUCHUSI.
Pacno3naBaThb BU cCUCHUS

¥ OTHOIIICHUH, B KOTOPBIX CEUCHUE
nenuT pedpa Kyda, HaXOaUTh TIIOMATh
CCUCHUHI.

HUcnoap3oBaTh 1ogo0ue

MIPY PEIICHUH 33]1a4 Ha IIOCTPOCHUE
CEUYECHU.

3HAKOMHUTBCS C aAKCHOMATHIECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCOMaMH CTEPEOMETPUH

U CJICACTBUSMH U3 HUX.
NiocTpupoBaTh aKCHOMBI
PUCYHKaMH U TIpUMEpaMu

13 OKpY’Karole 00CTaHOBKHU

[IpsiMBIE U TIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenbHOCTh MPAMBIX
U IJIOCKOCTEN

12

B3anmHoe pacnosioxkeHne npsmsIx
B IIPOCTPAHCTBE: MEPECEKAOIINECSH,
MAPAUIEIBHBIE U CKPEIIMBAFOIIAECS
MPSMBIE.

[TapannenbHOCTh MPAMBIX

Y TJIOCKOCTEM B IIPOCTPAHCTBE:
napaJiyieIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaIeIbHOCTh
TpEeX MPSAMBIX; NapauICIbHOCTh
MPSMOU U TTTIOCKOCTH. Y TJIbI

AKTYaJau3upoBaTh (PaKThl U METObI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.

IlepeuncasiTb BO3MOXKHBIE CITOCOOBI
PACIIOJIOKEHUS JBYX NPSIMBIX

B [IPOCTPAHCTBE, UIUTIOCTPUPOBATH UX
Ha [pUMepax.

JlaBaThb onpeneseHue
CKPEILLNBAIOIINXCS IPSIMBIX,
(GopMyIupoBaTh MPU3HAK
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C COHAIPABIICHHBIMUA CTOPOHAMH; YT OJI
MEXAY NPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh TIIIOCKOCTEM:
MapaJUICIIbHBIE TNIOCKOCTH; CBOMCTBA
MApAJUICITBHBIX TNIOCKOCTEH.
[Ipocreimme npoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTHU: TETPa’d AP, KyO,
MMApAVICIIENINUIIE]T;, TOCTPOCHUE
CEUYCHUM

CKPELIMBAOIINXCS MPSMBIX
Y IPUMEHSTH €r0 IIPU PEILICHUH
3a/1a4.

Pacno3znaBaTth npu3My, Ha3bIBaTh €€
DJIEMEHTHI.

CrponTs ceueHUs IPU3MBI

Ha TOTOBBIX YEPTEKAX.
IlepeyucasiTb BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACIIOJIOKEHHUS MTPSIMOKI
Y IJIOCKOCTHU B IPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPHI U3 PEATIbHON KU3HHU.
/laBaThb onpeaeJieHue
MapajuIeIbHOCTH MPAMOMN

Y IIJIOCKOCTH.

DopMyJIHPOBATH PU3HAK
MapaJUIEIbHOCTH MPSIMOU

Y IUNIOCKOCTH, YTBEPKIACHUE O IIPIMOU
MEPECEUCHUS IBYX TUIOCKOCTEH,
MIPOXOJSIINX Yepe3 MapasulesIbHbIE
psIMBIE.

PemaTe npakTuyeckue 3aaadn

Ha MOCTPOCHUE CEUCHUU
MHOT'OTPaHHUKA.

OO0bsACHATDH CITyyan B3aUMHOIO
PAaCIOJIOKEHUS TIOCKOCTEM.
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JlaBaThb onpeaeJieHue napauiebHbIX
IJIOCKOCTEN; MPUBOIUTH TPUMEPHI
W3 pEAJIbHOM )KU3HU U OKPYKAIOIICH
00CTaHOBKH, HJUTIOCTPUPYIOIIHE
[1apaJuIeIbBHOCTh INIOCKOCTEM.
Hcnoan3oBath npusHak
MapaJuIeIbBHOCTH IBYX INIOCKOCTEH,
CBOMCTBA MapaslIeNIbHBIX INIOCKOCTEH
IIPU PELIECHUH 33]1a4 Ha [IOCTPOCHHUE.
OO0BACHATD, UTO HA3BIBACTCA
MapasuiesIbHbIM NPOEKTUPOBAHUEM

Y KaK BBITIOJIHSAETCA IPOCKTUPOBAHUE
(buryp Ha IIOCKOCTb.

MN300paxkaTh B napajuieIbHON
MPOEKIUU PA3TUYHbIE
reoOMeTpUYECKUe (PUrypsbl.
MopaeaupoBarh peajabHbIe CUTyalluU
Ha S13bIKE T€OMETPHH, UCCIEN0BATh
MIOCTPOEHHBIE MOJEIH

C UCITIOJIb30BAaHUEM I€OMETPUYECKHUX
TIOHSITUN.

Hcnoan3oBaTh NpH pellieHnH 3a1a4
Ha IOCTPOCHUE CEYEHU M TTOHATHUE
MapajuieIbHOCTH, PU3HAKU

Y CBOMCTBA NapaJUIEIbHbBIX TPSMBIX
Ha IJIOCKOCTHU
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[leprieHANKYISAPHOCTD TPSIMBIX
U TUIOCKOCTEN

12

[lepnieHIUKyYIAPHOCTD IPSIMOU

Y IJIOCKOCTH: MEPIIEHANKYIISIPHBIE
IpsIMBIE B IPOCTPAHCTBE, NPSIMbIE
[apaJulesIbHBIE U ITEPIICHINKYIIIPHBIC
K IUNIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NPAMON

Y IJIOCKOCTH, TEOPEMA O MPSIMOMN
IIEPIIEHIUKYJIAPHOU IIJIOCKOCTH
IleprieHIMKYIISp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH 10 IUIOCKOCTH,
pPacCTOSHUE OT MPSMOU A0 IUIOCKOCTH

AKTYaJTu3upoBaTh (HaKThl 1 METOJIbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

O0BbACHATH, KAKOU yroJl Ha3bIBACTCS
YTJIOM MEKy TIEPECEKaIOINMUCS
MPSIMBIMH, CKPEIIUBAIOIIIMMUCS
MPSIMBIMU B TIPOCTPAHCTRE.

JlaBaTh onpenesieHue
MEPIICHIUKYIISIPHBIX TTPSMBIX

Y IPSIMOU, IEPIICHIUKYIISIPHOM

K IJIOCKOCTH.

Haxoautsb yriibl MEXIY
CKPEIHUBAIOIIUMHUCS MPSIMBIMU B KyOe
U TIMpaMu/ie.

IIpuBoaUTH NpUMEPBbI U3 PEATLHON
’KU3HU U OKpYXKaroiei 00CTaHOBKH,
WJUTFOCTPUPYIOLIUE
MEePIEeHIUKYISIPHOCTD MPSIMBIX

B MPOCTPAHCTBE

U EPICHANKYISIPHOCTH MPSIMOM

K TUJIOCKOCTH.

DopMyJIHPOBATH IIPU3HAK
MIePIICHIUKYJISIPHOCTH MPSIMOM

Y TUIOCKOCTH, IPUMEHSITh €ro Ha
MPaKTUKE: OOBICHITH
MEePIICHIUKYJISIPHOCTh pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas €ro
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HE COJIEPKUT, HAXOJIUTh JIUITUHY
JTUaroHaiy Kyoa.

BbI4UCJIATH BEICOTY IPABUIIBHOMN
TPEYrOJIbHOM U MPABUIIBHOU
YETHIPEXYTOJIBHON MUPAMUL [TO
JTMHAM pedep.

PemiaThb 3a1a4un Ha BBIYHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIISIPHOCTBIO
MPSAMOM U IIJIOCKOCTH,

C HCTIOJIb30BAaHUEM MPU PELIICHUHT
MJIAaHUMETPUUECKUX (PaKkToB

Y METO/IOB.

OO0BACHATH, YTO HA3LIBAIOT
MEPIIEHAUKYIISIPOM U HAKJIOHHOM

Y3 TOUYKHU K IJIOCKOCTH; IIPOCKIIMEN
HAKJIOHHOW HA IUIOCKOCTb.
OO0BbACHATD, YTO Ha3bIBACTCS
PACCTOSITHUEM: OT TOUKH JI0 IIJIOCKOCTH;
MEX Y MapaJljIeIbHBIMU ITIOCKOCTSMU;
MEXAY NMPSIMOM U MapAIUICIIbHOM €1
IJIOCKOCTBIO; MEXKITY
CKPEIIMBAIOIUMUCS TPSIMBIMH.
Haxoaurthb 511 paccTossHUsA

B IIPOCTHIX CITydasix B KyOe,
MUpaAMUJIE, IPU3ME.

MoaenupoBarh peaiabHbIE CUTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIE/IOBATh

20



MOCTPOCHHBIE MOJICIIN
C UCIIOJIb30BAaHUEM I€OMETPUUECKHUX
TTOHSTHM.

Hcnoab30BaTh IpU pEIICHUH 33724
Ha MOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoiicTBa MPSIMOYTOJILHBIX
TPEYTrOJIbHUKOB

Y TIIbI MEXKY TPSAMBIMU
U TJIOCKOCTSMHU

10

VYTIIBl B IPOCTPAHCTBE: YTrOJI MEXKLY
IPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN
yTOJ1, INHENHBIN yTOJ IBYTPAaHHOIO
yTa.

[lepneHAUKYISIPHOCTD IIIOCKOCTEMN:
IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
Iockocter. TeopemMa o Tpex
NEePIEHIUKYIIApax

AKTYaJIu3upPoOBaTh (HaKThl K1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

JlaBaThb onpeae/ieHue yria Mexay
MPSAMOM U TIOCKOCTBIO,
(dbopMynMpoBaTh TEOPEMY O TpeX
NEePHEHANKYIIApax U OOpaTHYIO K HEH.
Haxoauthb yros Mexay npsiMmou

Y TUIOCKOCTBIO B MHOTOTPaHHUKE,
PacCTOSIHUE OT TOYKH 10 IMPSIMOU

Ha INIOCKOCTH, UCTIOJIb3Ys TEOPEMY

O TpeX NEPHEHAUKYJIIAPaX.
IIpoBoauTh Ha yepTeKe
MEPIIEHAUKYJISIP: U3 TOUYKU

Ha NPSIMYI0; U3 TOYKH Ha MNIOCKOCTb.
JaBathb onpeaeneHre AByrpaHHOro
yTJIa U €T0 JJIEMEHTOB.

OO0BbsACHATH PAaBEHCTBO BCEX
JIMHEMHBIX YIJIOB JBYTPAHHOIO yIJIa.
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Haxoaurb Ha dyepTexe ABYIpPAHHBIN
yToJ1 IIpU pedpe MUPaMHUIbI, IPU3MBI,
napajJieienuneaa.

/laBaThb onpeae/ieHle yriia Mex1y
IJIOCKOCTSIMU.

laBaThb onpenesieHue

1 GopMyJTHPOBATH NPU3HAK
B3aMMHO MEPHEHANKYISIPHBIX
IJIOCKOCTEN.

HaxoauTsh yribl MKy IIIOCKOCTAMHA
B KyOe U mupaMHue.

Hcnonb30BaTh Mpy pellIeHUH 3a/1a4
OCHOBHBIE TEOPEMBI U METO/IbI
IJIAaHUMETPUH.

MoaeaunpoBarb peajabHbIC CUTyalluU
Ha A3bIKE€ TEOMETPUU, HCCIAEA0BATH
MIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TTOHSTHH.

Hcnonb30BaTh Mpy peLICHUH 33/1a4
HA IOCTPOCHUE CEYEHUH
COOTHOIIICHUSI B TPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIbIC

AKTYaJaIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.
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MHOTOTPaHHUKH; pa3BepTKa
MHOT'OI'PaHHHKA.

[Ipu3ma: N-yroapHas nprsma; rpaHu

Y OCHOBAaHMS PU3MBI; IpsMast

Y HAKJIOHHAs IpU3Mbl; OOKOBast

1 IIOJIHAS IOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, mpsAMOYTOJIbHBINA
HapaJyIeJIeNUIIE] U €ro CBOKCTBA.
[Mupamuga: N-yroapHas nupamuia,
I'PaHU U OCHOBaHUE MUPAMHU/IBI;
OOKOBas U MOJHAas IOBEPXHOCTh
NYpaMUablL; IPaBUIIbHAS U yCEUCHHAS
OUPAMHU/IA.

DNeMEeHThI IPU3MbI U TUPAMUJIBIL.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPABUIBHOTO
MHOTOI'PaHHHKA; TPaBUJIbHAS IPU3Ma
Y [IpaBUJIbHAS TUPAMUIA; TPABUIIbHAS
TPEYroJibHAsI MUPaMUIa

U MPAaBWIbHBIN TeTpasap; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’3Ap, JOAEKadIp
U UKOCA3IP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIBHO TOYKH,
OpSIMOH, IJIOCKOCTU. DJIEMEHTHI

/laBaThb onpeaeieHue
napasuieJienunea, pacno3HaBaThb €ro
BHJIbI U M3y4YaTh CBOMCTBA.

JlaBaTh ornpeaeneHue MupaMu/ibl,
pacno3HaBaTh BBl TUPAMHU/I,
(¢hopmyMpoBaTh CBOICTBA pedep,
I'PAHEN U BBICOTHI MPABUIIBHOM
MAPaAMU/IBI.

Haxoauthb miomagb IIOIHON

1 OOKOBOM MMOBEPXHOCTHU MUPAMUJIBI.
JlaBaTh onpeaeseHue yCEUEHHOU
MAPaAMHUJIbI, HA3bIBATh €€ AJIEMEHTHI.
DopMyJHUPOBATH TEOPEMY

0 TUIOIIA U OOKOBOM MTOBEPXHOCTH
MPaBUJIbHOW YCEYEHHOW TUPAMUBI.
PemaTnb 3aaun Ha BRIYMCIICHHUE,
CBSI3aHHBIC C MUPAMUIAMH, a TAK¥KE
3a7]a4M HA MIOCTPOCHUE CEUCHUMU.
JlaBaTh onpeaeeHue IpU3MblI,
pacno3HaBaTh BUJbI [IPU3M,
U300paxkaTh IPU3MbI HA YEPTEKE.
Haxoaurs niomans moJIHoONH Wik
OOKOBOM MTOBEPXHOCTU MIPU3MBI.
H3y4yars cooTHOLIEHUS Diliiepa
JUTs yucia pedep, rpaHeil U BepIIvH
MHOT'OTPaHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napaJIesIenuIe1ax, IpaBUIbHbIX
MHOTOTPaHHHUKAX.

Brluucnenue 3;1eMeHTOB
MHOTOTPaHHHUKOB: pedpa, TUaroHa,
yribl. [Inomaas 60K0BOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH MPAMOU
IPU3MBI, TUIOIIAb OCHOBaHMI, TEOpEMaA
0 O0OKOBOI OBEPXHOCTH MPSAMOIL
npusmel. [lnomans 6oxoBoM
MMOBEPXHOCTU U TOBEPXHOCTH
MPaBUJILHON MUPAaMUJIbI, TEOpEMA

0 TUIOINIA/ I OOKOBOM MOBEPXHOCTH
YCEYEHHON TUPaMU/IbI

N3yuats BUIBI TPABUIBHBIX
MHOTOTPaHHHUKOB, UX HA3BAHUS

Y KOJIMYECTBO IPAHEN.

N3yyatb cuMMETpUIO
MHOT'OTPaHHUKOB.

OO0BACHATH, KAKHE TOUKHU
Ha3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTENBHO JaHHOUN TOYKH, IPSIMO1
WJIY TJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO WJIN TNIOCKOCTHIO
CUMMETPHUH (PUTYPBHI.

HpuBoauTh NpuMepkbI
CUMMETPHUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, TPUPOJE.

MoaeanpoBaTh peaibHbIE CUTYalNH
Ha A3bIKE€ T€OMETPUU, UCCIEA0BATh
IIOCTPOEHHBIE MOJEIH

C UCIOJIb30BAHUEM T€OMETPUUECKUX
MMOHSATHH, MCIIOJIb30BaTh OJ00HE
MHOT'OTPaHHUKOB

OO6beMBbI MHOTOTPAaHHUKOB

IToustue 00 00beMe. O0BEM
UPaMHUIBI, TIPH3MBI

AKTYaJaIu3upoBaTh (HaKThl 1 METOJIbI
IJITAHUMETPHUH, PEJICBAHTHBIE TEME.
OO0BACHATDH, KAK U3MEPSIOTCS
00bEMBI TEJI, TPOBO/ISI aHATIOTUIO

C U3MEpPEHUEM IUIoIaaei
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MHOTOYTOJIbHUKOB.
D®opMyJIHPOBATH OCHOBHBIE
CBOMCTBa 00EMOB.

HN3yuyarh, BLIBOAUTH GOPMY.JIbI
o0beMa MPSIMOYTOJILHOTO
Mapauieenune1a, MpUu3Mbl

Y IUPaAMU/IBI.

Boeruucastb 00beM MPU3MBI

Y NIUPaMHUJIBI TIO UX DJIEMEHTaM.
IIpumeHATH 00BEM TSI PEIICHMUS
CTEPEOMETPUYECKHUX 3a/1a4

Y JUISI HAXOXKICHUSI TEOMETPUUIECKUX
BEJINYMH.

MoaeaunpoBarb peajabHbIC CUTyalluU
HAa SI3bIKE TEOMETPUH, UCCIIeI0BATH
IMOCTPOEHHBIE MOJEIN

C UCTO0JIb30BaHUEM I'€OMETPUUECKUX
TTOHATUI

[ToBTOpEHUE: ceueHusl,
PACCTOSTHUS U YTJIbI

[TocTpoeHnue ceuennu

B MHOTOTPaHHUKE.

Brruncnenue paccTossHUN: MEXIY
JIBYMSI TOUKAaMH, OT TOYKH JI0 IPSIMOM,
OT TOYKH JI0 TNTIOCKOCTH; MEXKITY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
Brruucnenue yrioB: Mex1y

CTpouThb ceueHrne MHOTOTpaHHUKA
METOIOM CJIE/IOB.

JlaBaTh onpeeieHne pacCTOSTHUS
MeXay (PUTypaMH.

Haxoauth paccTosiHuE MEXITY
napauIeTbHBIMU TNTIOCKOCTSMH,
MEX/1y IIIOCKOCTHIO U MapaljiebHON
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CKPEILLMUBAIOIIUMUCS IIPAMBIMH,
MEXIY IPSIMOH U IUIOCKOCTBIO,
JBYI'PAHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMHU

ed IpsIMOU, MEXKIY
CKPEILIHUBAOIIUMUCS MPSIMBIMH.
CTpouTh NTUHENHBIN yroia
JBYTPaHHOTO yTJIa HAa YEpPTEKE
MHOTOTPaHHHKA U HAXOAUTH €T0
BEJINYUHY.

HaxoauTh yribel M)y IIIOCKOCTAMHA
B MHOTOTPaHHUKAX

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

68
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11 KJIACC

HaumenoBanue paznena  [KoauuecTBo OcHOBHOE coziepKaHue OCHOBHBIE BUJIbI JIEATEIBHOCTH
(Templ) Kypca 4acoB 00yJaromuXxCst
Tena BpaeHus 12 Cdepa u map: ueHTp, paauyc, AKTYaJau3upoBaTh PaKThl 1 METOIbI

JIaMeTp; TUTOIIA b TOBEPXHOCTH
cdepsl. B3anmHoe pacnonoxxenue
chepbl U IIOCKOCTH; KacaTeabHas
IJIOCKOCTH K chepe; MIonaanb
ctepsl. M300paxkenue chepsl, mapa
Ha Tuiockoctu. CeueHus mapa

IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
NMPOBOIANTH AHAJTIOTHUHU.

JlaBaThb onpeneaenus cepsl U mapa,
WX IIEHTpa, panyca, JuaMeTpa.
Omnpeaeasitb chepy kak purypy
BpAILEHUS OKPY>KHOCTH.
HccienoBaths B3auMHOE
pacnosoxeHue cepbl U MI0CKOCTH,
JIBYX c(ep, HITICTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.
DopMyJIHPOBATH ONIPEACICHUE
KacaTeJIbHOM MJIOCKOCTH K cdepe,
CBOWCTBO M IIPU3HAK KaCaTEIbHOU
IJIOCKOCTH.

3HAKOMUTBCSH C re0/1Ie3NYECKUMU
JUHUSIMU Ha cepe

[Hunusapuyueckas TOBEPXHOCTD,
o0pa3yronye MUIMHIPUIECKOM
MTOBEPXHOCTH, OCh ITMITHHAPUICCKON
nmoBepxHOCTH. [{umuHAp: OCHOBaHUS
1 O0KOBasi TOBEPXHOCTH,

OOBACHATD, YTO HA3BIBAIOT
[UAJIMHIPOM, Ha3bIBATh €T0 AJIEMEHTHI.
N3yyath, 00bSICHIATDH, KaK MOJTYYUTh
UUAJIMHJP MyTEM BpalleHUs
MPSMOYTOJIbHUKA.
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o0Opasyromias U 0Ch; IJIOMaAb
OOKOBOM M TIOJIHOW TTOBEPXHOCTH.
N3o06paxkenue muimHapa

Ha IIJIOCKOCTH. Pa3BepTKa MUJIIMHAPA.

Cedenust HUIMHIpA
(TUIOCKOCTBIO, MapaJlieIbHON
WJIU TICPIICHIUKYIISIPHOM OCH
UAJIMH]IPA)

BbIBOAUTH, HCTI0JIB30BATH (POPMYITBI
JUIS. BEIYMCJICHMS III0Iaau OOKOBOM
MOBEPXHOCTH LWJIUHJPA.

N3y4yarsb, pacno3HaBaTh pa3BEepPTKY
HWJIAH]IPA.

N300paxaTh HUIMH/IP U €70 CEYEHUS
TTOCKOCTBIO, TPOXOJIAIIEH YEPE3 €TO
OCb, TTAPAJIICTIBHON WIIN
MIEPIICHINKYJIIPHON OCH.

HaxoauTsb miomaam 3TUX CEYSHUM.
MopenupoBaTh peuIbHbIE CUTYAIIUN
HA SI3bIKE TEOMETPHUH, HCCIIEI0BATH
MMOCTPOCHHBIE MOJAEIN

C MCTO0JIb30BAaHUEM F€OMETPUUECKHUX
MMOHSTHI

Konunueckast HoBEpXHOCTB,
o0Opasyronue KOHUIEeCKOM
OBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOMN ITOBEPXHOCTH.
Konyc: ocHOBaHue u BepiInHa,
oOpa3yroias u oCh; TUIOMIATh
OOKOBOI ¥ TOJIHOM MOBEPXHOCTH.
Y ceueHHBII KOHYC: 00pa3yromme
¥ BBICOTA; OCHOBAHHSI U OOKOBas
MIOBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.

OO0BACHATH, KAKOE TEJI0 HA3bIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTBI.

N3y4yarb, 00bACHATH, KaK MOJTYYUTh
KOHYC ITyTEM BpaILEHUS
IIPSIMOYTOJIBHOTO TPEYIOJIbHUKA.
MN300pakaTh KOHYC U €r0 CEUYCHHUS
IIJIOCKOCTBIO, ITPOXOAIIEN Yepes OCb,
Y IUIOCKOCTBIO, NIEPIICHAUKYIISIPHOU
K OCH.

N3y4yarsb, pacno3HaBaTh pa3BEPTKY
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Pa3BepTka KoHyca.

Ceuenus koHyca (III0CKOCTBIO,
MapaJUICIIbHON OCHOBAHUIO,

Y TUIOCKOCTBIO, MPOXOISIIEH
4yepe3 BEPILNHY)

KOHYCA.

BbIBOAMTH, HCIIOJIB30BATH (OPMYJIBI
IUISL BBIYUCJIEHUS II0Ia A OOKOBOU
MTOBEPXHOCTH KOHYCA.

HaxoauThb 1mioiiaayu ce4eHu,
MPOXOISAIIMX Yepe3 BEPIUIMHY KOHYCa
WIN TIEPIIEHIUKYIIAPHBIX €r0 OCH.
OO0BSACHATH, KAKOE TEJIO HAa3bIBAETCS
YCEUYECHHBIM KOHYCOM.

N3yuarth, 00bACHATH, KaK €r0
MOJTYYUTh ITyTEM BpaIICHUS
MPSIMOYTOJIBHOM TPaIeInH.
BbIBOAMTH, NPUMEHATH GOPMYITY
JUTSL BBIYKCJICHUS IUIOIAa OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomMOuHarus ten BparieHus

Y MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIN 0KOJI0 cepsl; chepa,
BIIMCAHHAS] B MHOTOTPAHHUK WA

B TEJIO BpAIllCHUS

AKTYaJu3upoBaTh PakThl 1 METOIbI
IJTAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

Pemates crepeoMeTpudeckue 3aaauu,
CBSI3aHHBIE C TEJIAMU BPALLICHUS,
IIOCTPOCHUEM CEYEHUM TEJI BpalllCHHUS,
C KOMOWHAIUSIMU TeJl BpallleHUs

Y MHOTOI'PAHHUKOB Ha HAXO0XKIEHUE
r€OMETPUYECKUX BEJIMYHH.
HUcnoab30BaTh pu peieHUN
CTEPEOMETPUYECKUX 3a1a4
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MJIAHUMETPHIECKHUE (DAKTBI 1 METOBI
3a7a41 Ha BBHIYMCICHHE

M J0Ka3aTeIbCTBO.

MoaeaunpoBarh peajabHbIC CUTYallnU
Ha SI3bIKE TEOMETPUH, UCCJIeI0BATH
MMOCTPOCHHBIE MOJEIN

C UCITOJIb30BAHUEM T€OMETPUUYECKHUX
MIOHSITHH

O0BEMBI TETT

[Tonsitue 06 06beMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TEJI.

O06beM nuIMHIpa, KOHYyCA.
O6bem mapa u miomab chepbl

AKTYaJu3upoBaTh PaKThl 1 METOIbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IPOBOAUTDH AHAJTIOTHH.

BbIBOAMTH, HCNIOJIB30BATH
dhopmyIibl 00HEMOB: TIPU3MBI,
HWIMHIPA, TUPAMUIBI, KOHYCA;
YCEUEHHOW MUPaMUbl U YCEYCHHOTO
KOHYCa.

Pemars crepeomerpuueckue
3aJ1a4uM, CBSI3aHHBIE C BEIYMCIICHUEM
00BEMOB.

®opMyIMpoOBATH OIPEICICHUE
[IApPOBOTO CETMEHTA, IIIAPOBOTO CIIOS,
IIApOBOTO CEKTOPA.

IpumeHsaTs GopMyIIbl

JUTSL HaX0XKIEHUS 00BEMOB

IApOBOTO CETMEHTA, IIAPOBOTO
CEeKTOpa
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[TomoOHbIE TENa B MPOCTPAHCTRE.
CooTHOIIIEHUST MEXKIY TIIOMA MU
MMOBEPXHOCTEH, 00beMaMu TTOTOOHBIX
Tel

PemaTh cTepeoMeTpruiecKue 3a1auu,
CBSI3aHHbBIEC C 00BEMOM I11apa

U TUTOIIABIO Cephl.
MopaeanpoBaTh peaibHbIC CUTYyaIlUN
Ha SI3bIKE T€OMETPHH, UCCIIE0BATh
MOCTPOCHHBIE MOJIECIIN

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
TIOHSITUI.

AKTYaJaIu3upoBaTh (HaKThl U METObI
TJIAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUH.

Pemarts crepeoMeTpruyecKkue 3a1auu,
CBSI3aHHBIE C COOTHOIIIEHUEM O0HEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEI

B IIPOCTPAHCTBE.

MopaeaupoBarh peajabHbIe CUTyalluU
Ha S3bIKE€ TEOMETPUH, UCCIEAOBATh
MIOCTPOEHHBIE MOJIENIN

C UCIIOJIB30BaHUEM T€OMETPUUECKUX
MTOHSTUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mockoctu

U B ipoctpaHcTBe. CloKeHne

Y BBIYUTAHUE BEKTOPOB. ¥ MHOYKEHHE
BEKTOpa Ha uucio. Pasznoxenue
BEKTOPA MO TPEM HEKOMIUJIAHAPHBIM
BekTopam. IIpasuio

AKTYaJaIu3upoBaTh (HaKThl U METOBI
MJIAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHM.
OnepupoBatb NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

D®opMyJTHPOBATH IPABUIIO
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napajuienenuneaa.
Pemenne 3anay, CBS3aHHBIX

C IPUMEHEHUEM MIPABUJI JICUCTBUI

C BEKTOpAMH.

[IpssmMoyroJibHas cucTeEMa KOOPAUHAT
B IpocTpancTse. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpJIMHATaX. YTOJ MEXIY
BeKkTOpamu. CKajsipHoe
IIPOU3BEIECHUE BEKTOPOB.
Brrunciienre yrioB Mexay NpsiMbIMU
Y IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOL
IIPU PELICHUU F€OMETPUYECKUX 3a1a4

napasuieJIenuneaa pu CI0KeHUn
BEKTOPOB.

CriaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YHUCJIO.
MN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
OTeparui.

JaBath onpeiesieHue npsiMoyroJibHON
CHUCTEMBI KOOPAWHAT B TPOCTPAHCTRBE.
Boipa3uTh KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BriBOAUTDH, HCII0JIB30BATH (POPMYJTY
JUIMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKAMM.

BoipaxkaTrh CKaISIpHOE POU3BEICHUE
BEKTOPOB 4€pe3 X KOOPJAUHATHI,
BBIYUCIISITH YTOJI MEXKIY IBYMS
BEKTOPaMH, ABYMsI IIPSIMBIMHU.
HaxoauThb yroy Mexay npsiMmou

Y TJIOCKOCTBIO, YTOJI MEKTY IBYMSI
IIOCKOCTSIMU aHAJIMTUYECKUMHU
METOJIaMH.

BbiBOaAUTEH, HCIOJIB30BATH (POPMYTY
PacCTOSIHUS OT TOYKH JI0 IIOCKOCTH

[ToBTOpEeHue, 06001IeHNE
W CUCTEMATHU3AIINA 3HAHUN

OcHoBHbIE (DUTYpBI, (haKThI, TEOPEMBI
Kypca IJIaHUMETpUH. 3aJauu
IUTAaHUMETPUU U METOJIbI UX

Pemars npocreiime 3agaun
HA HaX0XXJIECHUE UINH U YIJIOB
B reOMETPUYECKUX (PUTypax,
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perieHusl.

OcHoBHBIE (HUTYPBI, HAKTBI, TEOPEMBI
Kypca cTepeoMeTpuu. 3aauu
CTEPEOMETPUHU M METOJIbI X PEIICHUS

npuMeHsTh Teopemy [ludaropa,
TEOPEMbl CUHYCOB U KOCHYCOB.

HaXOIlI/ITI) Iiomaab MHOT'OYI'OJIbHHKA,

Kpyra.
Pacno3naBaTh 110100HbIE PUTYPHI,

HAXOJIUTh OTHOIICHUS JUINH

U TUIOIAACH.

Hcnoab30BaTh Ipu pelICHUN
CTEPEOMETPUYECKUX 3a7a4
(haKThl ¥ METOJIBI TIJITAHUMETPUH

OBLIEE KOJIMYECTBO
JYACOB I10
[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTesbHbIE PeCypChl
padoThI padoTshI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
IT .
2 PIAMBIC H TIOCROCTH B HIPOCTPaneTbe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH
II
3 CPUCTIEYTPHOCTS TIPAMBIX 1 12 htps://m.eds00.ru/\V/611APUCD
IUIOCKOCTEH
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 O0bEMBI MHOTOI'PaHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEUEHHUS, PACCTOSIHUSA U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[NPOTPAMME
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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 4acos

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMBI TET 5 1 https://m.edso0.ru/B9ORVIYC9
BeKTOpEI # KOOp/HHATH B 10 1 https://m.edso0.ru/ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE,
N 7 1 https://m.edsoo.ru/DORV3P725
cUcTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara

U3y4eHus

DJIeKTPOHHbIE HH(PPOBbIE
o0pa3oBaTe/IbHbIE pecypchl

OCHOBHbIE TTOHSTHS
CTEpEeOMETPHUH: TOUYKA, IpAMas,
IJIOCKOCTb, IPOCTPAHCTBO.
[TpaBuiia uzo6paxeHus Ha
PHUCYHKaX: U300pakeHHs
IUIOCKOCTEH, MapayienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJI7TUN4

Ilonstus: MEPECCKAOIUCCA
IJIOCKOCTH, IICPECCKAIOIMUCCA
IpsAMasd U IJI0CKOCTb

https://m.edso0.ru/NR6VJYCGK

[TonsTus: MEepeCCKaAroIueca
IJIOCKOCTH, NIEPECCKAIOMIUCCA
npsiMad U 1miIoCKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIMOHHBIX
yepTekax

Hauanpubie cBeienus o kyoe u
nUpaMujie, UX pa3BEPTKU U
Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

HauanpHabie cBeneHus o kyoe u
nUpaMuJIe, UX pa3BEPTKH U
moxenu. CedeHust
MHOTOTPaHHUKOB

https://m.edso0.ru/AMQ3AJ3S5
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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
https://m.edsoo.ru/1MQ3AJ3S5

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCUOMBI CTCPEOMETPHUU U
CIICACTBHA U3 HUX

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

10

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUU:
AKCHOMBI CTCPCOMETPHUU U
CJIICACTBHA U3 HUX

ITousarue 06 akCHOMaTHYECKOM
MOCTPOCHUH CTECPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

https://m.edsoo.ru/13A98J6Z9

11

B3aumMHoe pacrionoxxeHue
IPSIMBIX B IPOCTPAHCTBE:
NIEPECEKAIOINECS, TapalIEIbHbIE
Y CKPELMBAOIINECS IPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapaieabHOCTB NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJIbHbIC NIPSMBIE B
IIPOCTPAHCTBE; NapAIUIEIBbHOCTD
TPEX MPAMBIX

https://m.edsoo.ru/CS9VLQLH6

13

14

[TapaieabHOCTB NPAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
[TapamienbHOCTE IPSAMON U
IUIOCKOCTH

VYTl ¢ COHANpPaBIEHHBIMU
CTOPOHAMH

https://m.edsoo.ru/PO5J6D23U

https://m.edsoo.ru/LLJAVHVBW

15

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/KGJMSOEUK
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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
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

VYron Mexay NpsMbIMU B

16 https://m.edso0o.ru/24L VWH9V8
IPOCTPAHCTBE

17 Hapasresbaocts mockocteit: https://m.edso00.ru/BUSTQIHZT
napajuieNIbHbIC TNIOCKOCTH

18 CBOHCTBA Napa/IebHEIX https://m.eds00.ru/0KQQK2ABA
IJIOCKOCTEH
[Ipocretimire npocTpaHCTBEHHbBIE

19 (GUTyphI Ha TNIOCKOCTH: TETPAdIp, https://m.edsoo.ru/MRT13XP79
KyO, mapajuieenumne/

20 [Toctpoenue ceuenunit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoeHue ceueHuit https://m.eds00.ru/20GC3ZP9P
KontponbHas padora 1mo reme

22 Upsvere i tockocth 5 https://m.eds00.ru/BI405QJEB
npoctpancTse. [lapamieabHOCTh
IPSIMBIX U IIIOCKOCTEHN"
[IeprieHIUKYIAPHOCTH NPAMOU U

23 IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE https://m.edsoo.ru/RN45YBOSR
npsSIMbIE B TIPOCTPAHCTBE

24 TpsmbIe napanesbHeIe u https://m.edso0o.ru/32MXRZDDL
NEPIEeHIUKYIISPHBIC K IMIIOCKOCTH

25 Hpsmeie napajesbubic n https://m.edsoo.ru/JPUOTOI3N
NEPNCHAUKYIIAPHBIC K IIIIOCKOCTH

26 HpmH'fK MEPHCHIKYILIPHOCTH https://m.edsoo.ru/DC41W6K14
MMPAMOHU U IIIOCKOCTH

27 Tp HSH?K HEPIICHANKYIAPHOCTH https://m.edsoo.ru/HD3D63S5P
NPSIMO U TTOCKOCTH

28 Teopema o NpAMOH https://m.edsoo.ru/YOIQSMOH1
NEPNCHAUKYIIAPHOU IINIOCKOCTHU

29 Teopema o npamoit https://m.eds00.ru/81REKU5R]
HEPIEHIUKYISIPHOM MJI0CKOCTH

30 Teopena o mpamoit https://m.edso0.ru/HFKNPKZ7T

MEPIECHINKYISIPHON MIIOCKOCTH
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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
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

31

32

[leprieHIUKYNISAp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[IepnieHauKYISp U HAKIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

https://m.eds00.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

33

34

[leprieHaUKYNISAp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[IepnieHauKyIsp U HAKIOHHBIE!

pacCToAHUC OT TOUYKH 10
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

https://m.edso0.ru/6P5BVV34R

35

36

37

VYTIbl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U IJIOCKOCTBIO
JIByrpaHHBIN yroJi, TUHEHHBIN
yroJI ABYTPAHHOI'O yIiia
JByrpaHHBIN yroJ, TMHEHHBIN
yroJ IBYTPaHHOIO YIJIa

https://m.edsoo.ru/PSFIXUAL1LI

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

https://m.edsoo.ru/ML0ZZYZC7

38

39

[TepnieHIMKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEN
[lepneHAUKYISIPHOCTD
IIJIOCKOCTEW: IPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T2

40

[lepnenuKynsIpHOCTD
IJIOCKOCTEW: MpU3HAK
NEPIEHIUKYIIPHOCTHU ABYX

https://m.eds00.ru/TS8OAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
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

IUIOCKOCTEHN

41

42

Teopema o Tpéx
NepHEHANKYIISIpax
Teopema o Tpéx
MEePIIeHIUKYIIspax

https://m.edsoo.ru/OW5LZ1RVZ

https://m.edsoo.ru/OP44KE54N

43

44

Teopema o Tpéx
NepHeHANKYIISpax

KonTtponpsHas pabora o Temam
"IlepneHqUKYISIPHOCTD MPSAMBIX U
miockocTe" u "YTiael MeX Iy
NPSMBIMH U TIJIOCKOCTSIMU"

https://m.eds00.ru/OWG81WDV3

https://m.edsoo.ru/\VOXABPOPB

45

46

47

48

IToHsiTHE MHOTOTPAaHHUKA,
OCHOBHBIE 2JIEMEHTBI
MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIIYKJIbIE MHOTOIPaHHUKUY;
pa3BEpTKa MHOTOTpaHHUKA

[Ipu3ma: n-yronpHas npusma;
IPaHU U OCHOBAHUs IIPU3MBI;
IpsiMasi 1 HaKJIOHHAs IIPU3MBI;
OOKOBast ¥ MOJHAsI TOBEPXHOCTh
IIPU3MBI

[Tapannenenunen,
IIPSIMOYTOJIBHBIN
napaJuieIenunes] 1 ero CBOMCTBa

[Inpamuia: N-yrompHas
nMpamMua, rpaHd U OCHOBAHHE
NUpaMu/JIbl; OOKOBAs U MOJIHAS
IIOBEPXHOCTh MTUPAMUIBL,
IIpaBUJIbHAS U yCEUEHHAs
nupamuia

https://m.edsoo.ru/L5FTEZ8QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.eds00.ru/ITOFX00PA

49

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKU:
IMOHATHUEC ITPABUIIBHOT'O
MHOTI'OI'paHHUKA; ITPABUJIbHAA

https://m.edsoo.ru/LWNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
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

50

51

pU3Ma U paBUIIbHAs MUPAMUIA;
IpaBUJIbHAS TPEYroabHasd
nupamMuia v NpaBUIbHBIN
TETpadp; Kyo

IIpencrasieHue o NpaBUIBHBIX
MHOI'OI'paHHHMKAaX: OKTa3Ip,
JOJIEKA3Ip U UKOCAdIP.

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHUSL OTHOCUTEIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B IUpaMHJIAX,
napajuieJenune1ax, NpaBUIbHbIX
MHOI'OI'paHHHKaX

https://m.edsoo.ru/06SH021DD

https://m.edsoo.ru/SWEUC9ENR

52

BbrumcieHne 3J1eMEHTOB
MHOTOTPAaHHHUKOB: p&Opa,
JIMarOHaJIH, YIJIbl

https://m.edsoo.ru/EUPAMN760

53

54

55

[Tnomans 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTH IIPSIMOM
IIPU3MBI, TUIOIIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSIMOM TIPU3MBI

[Tmomank 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPaBUIHHON
MUPAMH/IBI, TEOpEMa O TUTOIIAIN
OOKOBOI OBEPXHOCTHU
YCEUEHHOU MUPaMUIbI

KonTponbhas pabota no teme
"MHororpanHukm"

https://m.edso00.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60

https://m.edsoo.ru/VHYNJQMQD

56

[TousaTtue 00 00BEME

https://m.edso0.ru/GM1LC394G

57

O0BEM TUpaMHUTBI

https://m.edso00.ru/B307P8WTC

58

O0BEM TUpaMHUTBI

https://m.edso0.ru/PQZ9ED3YF

59

O06bEM upamMu/Ibl

S

https://m.edsoo.ru/RZ8BITMU9
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https://m.edsoo.ru/06SH02IDD
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

60

O0BEM TUpamMu bl

https://m.edsoo.ru/OHRFO2LCT

61

O0BEM TIPU3MBI

https://m.edsoo.ru/YEQP63ZD4

62

O0BEM TIPU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O0BEM IPU3MBI

https://m.edsoo.ru/FIMQW6KFT

64

65

66

67

68

KonrponbsHas paboTa no reme
"O06BEMBI MHOTOTPaHHUKOB"

[ToBTOpeHmEe, 0600IIEHNE
cUCTeMAaTH3aIlus 3HaHUMH.
[TocTpoenue ceueHuii B
MHOTOTPAaHHHUKE

[ToBTopenue, 0600IEHNE
CUCTEMATH3aLMsl 3HAaHUM.
Brluncnenue paccTosHAN: MEXIY
JIBYMsI TOUKaMH, OT TOYKH J10
MPSAMOM, OT TOYKHU JI0 TIIIOCKOCTH,
MEXy CKPEIMBAIOIIUMUCS
IPSIMBIMU

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHnue, 06001mEeHNE
CUCTEMATH3alMsl 3HAaHUH.
Brruucnenue yrios: Mexay
CKPEIIMBAOIINUMUCS IPSIMBIMU,
MEXIY MPSIMOM U IUNIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

L

68

https://m.eds00.ru/23S50180N

https://m.eds00.ru/KXTOCIOJG

https://m.edsoo.ru/HKP613JUC

https://m.edsoo.ru/KB3EK0A9U

https://m.edsoo.ru/X7CJU5LO0
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https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
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

Cdepa u map: ueHTp, paauyc,
JTMaMETp; TUIOIIAIb
MMOBEPXHOCTHU Chepbl
B3anmHoe pacnonoxxenue
cepsl U TIOCKOCTH;
KacaTelbHasl MJI0CKOCTh K
chepe; iomanab chepsl

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3yYeHUS

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

N3o0paxkenue cdepsl, mapa Ha
mockocT. CedeHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh

LHUIUHIPUYECKOU MMOBEPXHOCTH

https://m.eds00.ru/QDCFS8UGXE

https://m.edso0.ru/8516BBEO7

Hununapap: ocHoBaHUs U OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Ch; ILIONIAb OOKOBOH U
MTOJIHOM MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N300parkeHne LWIMHIpPA HA
mockocTH. Pa3zBéprka
mmHApa. CeyeHus UIMHApa
(TII0CKOCTHI0, MapaliesIbHOM
WIN IepIEHANKYISPHOI ocH
LHMIMH]IPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn
MTOBEPXHOCTH, OCh M BEpPITUHA
KOHHUYECKOW OBEPXHOCTH

https://m.edsoo.ru/OY MSPW10Z

https://m.edso0.ru/H64QF3E6GR
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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
https://m.edsoo.ru/H64QF3E6R

KoHyc: ocHOBaHME U BEpIIMHA,
o0pa3yrolas U 0Ch; IJIONIA/Ib
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

VY ceu€HHBI KOHYC:
o0pa3yroiue 1 BbICOTA;
OCHOBaHHS U OOKOBas
MTOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

10

11

N306paxeHune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
MapajieIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, POXOASIIIEH
yepes3 BEPIINHY)

KomOunanwst ten BpammeHus u
MHOTI'OTPDAaHHUKOB

https://m.edsoo.ru/OPVICKUYU

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

12

MHOrorpaHHHK, OITUCAHHBIH
okoJo chepsr; chepa,
BITMCaHHAsl B MHOTOTPaHHUK WJTH
B TEJIO BPAILICHHSI

https://m.edsoo.ru/RMYY1STLP

13

14
15

16

17

ITonsatue 00 00BéMme. OCHOBHEIE
CBOIiCTBa 00BEMOB TEN

O06bEM UIMH]Ipa, KOHYyCca
O6béM 1mapa ¥ momaab chepol
[TonoOHebIe Tena B
npoctpaHcTBe. COOTHOIIEHUS
MEXTy TUTOIIAIMHU
MOBEPXHOCTEH, 00BEMAMHU
MOAOOHBIX TEJ

Kontponbras paboTa mo temam
"Tena Bpamenus" u "OO6beMbl
Ten"

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

https://m.edsoo.ru/W8TGN5Z799

https://m.eds00.ru/G7TAYCMIOTT

https://m.edsoo.ru/4AN04FYUUX

https://m.edsoo.ru/KCOMHJISWW
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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
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW

18

19

BekTop Ha IJI0CKOCTH | B
MIPOCTPAHCTBE

CrnoskeHue U BEIYUTAaHHUE
BEKTOPOB

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

20

VMHOXEHIE BCKTOpPA Ha YHUCJIO

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

21

PasnoxxeHue BekTopa 1o Tpém
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuio napannenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHUEM NIPABUII JCHUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPU5

23

24

25

26

KoopanaaTHO-BEKTOpHBII
METOJ IIPH peIlIeHUH
reOMEeTPUUYECKUX 3a7a4

[IpssMoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTRBE.
Koopaunarts! BexTopa.
[Ipocreiimme 3agauu B
KOOpJIMHATAX

Yron Mexay BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Beruncnenue yrios Mexy
MPSIMBIMU U TUIOCKOCTSMHU

https://m.edsoo.ru/BBI139Z7U

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

KonrtponbHas pabota no reme
"BexTophl 1 KOOpAUHATHI B
mpocTpaHcTae”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHme, 0600IEeHNE U
CUCTEMAaTH3alMsl 3HAHUM.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca IJIaHUMETPUU

https://m.edso0.ru/16ASE1TYU

29

IToBTOpenue, 0000IICHNE U

https://m.edsoo.ru/VEMVY73YE
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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
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE

cHCTeMaTH3alus 3HaHUH.
OcHoBHBIE PUTYPBI, PAKTHI,
TEOpEMBbI Kypca INIaHUMETPUH

30

31

[ToBTOpeHME, 0000IIEHNE U
CHCTEMAaTH3aInsI 3HaHUH.
3aau MIaHUMETPUU U METO/IBI
WX peIICHUS

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allnsl 3HAHU.
3a£[a'—II/I IIAaHUMETPUHN U MCTOABI
UX PEIICHHSI

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

32

33
34

IToBTOpEeHME, 0000IIEHNE U
CHCTEeMaTH3allus 3HAaHHUI.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca CTepEOMETPUH

HToroBasi KOHTpOJIbHAS padoTa

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.edsoo.ru/ZY6BYLY7W

https://m.edsoo.ru/VP8CXOC4C

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

46


https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
A p— IIpoBepsiemble NpeMeTHbIE Pe3yJILTATbl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJabTara
7 ['eomeTpust
7.1 OmnepupoBaTh NOHATUSIMH: TOUKA, IPsIMas], INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX NPHU PELICHUU
reOMETPUUYECKUX 3a7a4
73 OnepupoBatb TMOHATHAMH: NApAlIENbHOCTh M [EPHIEH/MKYIAPHOCTS
IPSIMBIX U IJIOCKOCTEN
74 KnaccupuuupoBars B3aMHOE PACIONIOKEHHE NMPSAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh HMOHATHSAMHU: JBYTPAHHBIA YroJ, TPaHu JBYTPAaHHOIO yIJja,
7.5 pedpo ABYTrpaHHOIO YIJia, JIMHEHHBIM yrojl IBYIpaHHOIO yria, IpaaycHas
Mepa JIBYTPaHHOTI'O yria
76 OnepupoBaTh HNOHATHUSAMHU: MHOI'OI'PaHHUK, BLIl'IyKJ'ILII‘/:IJ U HEBBIITYKJIbII
MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAHHUK
77 PacrioznaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHMKOB (IUpaMula, MpPU3Ma,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHMS  JAJIs
78 KjIaccupuKauuyd  (BBIIYKJIbIE UM HEBBINYKJIblE  MHOIOIPAaHHUKH,
[IPaBWIbHBIE MHOTOIDAHHUKH, TPSAMBIE W  HAKJIOHHBIE IPU3MBI,
TapajuIeTIeTUIIC b )
79 Onepuposatb HOHSTUSMU: CeKyIas IJIOCKOCTB, CEUEHHUE
MHOTOTPaHHUKOB
710 OOBSACHATh  NPUHIUIBI  [OCTPOCHUS]  CEUYEHWH  MHOTOIPAaHHUKOB,
HCIOJIB3YSl METOJ CJIEAOB
Crpoutp ceueHuss MHOTOIDAaHHUKOB METOJOM CIJIEJOB, BBINOJIHATH
7.11 (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BHUJ] CBEPXY, COOKY, CHU3Y
Pemrate 3a7aun Ha HAaXOX/IEHUE NEOMETPUYECKUX BEJIWYHMH MO 00paslam
WIM aJropuTMaM, NPUMEHSS M3BECTHbIE AHAIUTUYECKUE METOAbl MpHU
7.12 pElIEHNN CTAaHJApTHBIX MaTeMaTHYeCKMX 3aJad Ha BbBIYHCICHHE
paccTOSHUN MEXAY ABYMSI TOUKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKHU JO
IJIOCKOCTH, MEKAY CKPEIIHBAOIIUMHUCS IPSIMBIMU
Pemrate 3a7aum Ha HAXOXJIEHUE T€OMETPUYECKUX BEJIWYHMH IO 00paslam
WIM aJropuTMaM, NPUMEHSS M3BECTHbIE AHAIUTUYECKHUE METOAbl MpHU
7.13 pELIEHNN CTaHJAapTHBIX MAaTEeMaTHYECKHMX 3ajad Ha BBIYMCIIEHUE YIJIOB
MEXIY CKPEUIMBAIOUIMMHUCS MPSAMBIMH, MEXIY MPSIMOW U IJIOCKOCTHIO,
MEXy TUIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB
7.14 Beruucisate 00bEMBI W TJIOMIAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB




(mpu3Ma, mupamMuaa) ¢ TpuMeHEeHHEM (HOPMYJI, BEIYUCIATH COOTHOIICHUS

MEXIY MJIOIAISIMU MMOBEPXHOCTEH, o0BEMaMu M0TI00HBIX
MHOTI'OI'PaHHHUKOB
715 OnepupoBaTh MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPBHI
W3BnekaTth, mpeoOpa3oBbIBAaTh W HHTEPHPETHPOBATH HH(GOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (QUTrypax, NPEACTAaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reomMerpuueckue (akThl JUISI PELICHUS CTEPEOMETPUUYECKHUX
7.17 3aja4, MNPEeANoJIaraloluX HECKOJbKO IIAroB pELICHUs, €CIU YCJIOBUS
MIPUMEHEHHS 33J]aHbl B ABHOH (popme
718 [IpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3314
719 [IpuBOoguTE IpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE H
KHU3HH, PACIIO3HABATH MPOSIBIIEHHE 3aKOHOB I'€OMETPUH B HCKYCCTBE
[IpuMeHATh NOTyUYEeHHbIE 3HAHUS HA MPAKTUKE: aHAIN3UPOBATh PeajbHbIC
CHUTyallud ¥ TPUMEHATh W3y4YCHHbIE IOHATHS B TIPOIECCE IOMCKA
peleHust MaTeMaTu4ecku chopMyIupoBaHHOMN MPOOIEeMbl, MOIEIUPOBAThH
7.20 peanbHBIe CHTyallud Ha SI3bIKE T€OMETPUH, HCCIEIO0BaTh IOCTPOCHHBIC
MOJIEJIM C MHCIIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUH U  TEOpeM,
ammapara anreOphl, pemaTh MPAKTUYECKHE 3a/adyd, CBS3aHHBIE C
HaXO0XKJICHUEM I'€OMETPUYECKUX BEIIMYUH
11 KVIACC
Kon .
HpoBepsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh MOHATHIMH: IHJIMHIPAYECKast TOBEPXHOCTh, 00pa3yromme
6.1 WINHAPUYECKOW MOBEPXHOCTH, LMIMHIP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALLICHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacrioiokeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CErMEHTa,
6.5 BBICOTAa CErMEHTA, IIAPOBOW CIIOM, OCHOBAHUE IIAPOBOIO CIIOS, BHICOTA
IapOBOTO CJIOS, MAPOBOU CEKTOP
6.6 Bbraucnate 00BEMBI W IIIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh NOHATHSAMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy u
6.7 OTMMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJI0
BpalIeHUs
6.8 BBIUMCIIATE COOTHOIIGHUS MEXAYy IUIOIAASAMU TOBEPXHOCTEH H

00BEMaMH TOJOOHEIX TEI




6.9

N3o06paxath n3ydaemble QUTYpbl OT PYKH M C IPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

6.13

6.14

BbIMonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYP: BUA CBEPXY, COOKY, CHH3Y; CTPOUTH CCUCHHUS Tl
BpalleHus

W3Briekath, WHTEPIPETUPOBATH M TPEeOOpPa3OBLIBATH WH(GOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (UIypax, IPEJICTaBICHHYIO Ha
YepTeKax U PUCYHKAX

[TpumeHsTh TeOMeTpUUYECKUEe (PAKTHI JJIsi PEIICHUS CTEPEOMETPUICCKIX
3aJ1a4, MPEANOJaralomuX HECKOJIbKO IaroB PENICHHs, €CIH YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

OnepupoBaTh MOHSATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JICHCTBHUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUSI BEKTOpa HAa YHCIIO, OOBACHATh, KAKUMU CBOWCTBAMH OHH
o0aaroT

6.15

HpI/IMeHHTL IIpaBUJIO IMapaJuUICIICIIUIICAA TP CII0KCHHUHN BCKTOPOB

6.16

6.17

6.18
6.19

6.20

OHepI/IpOBaTL MNOHATHUAMUA: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroax MeExAy  BCKTOpaMu, CKaJIpHOC  IIPOHU3BCACHUC  BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

Haxoauth cyMMy BEKTOpOB M IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroj
MEXy BEKTOpaMHM, CKaJIipHOE MPOU3BEJCHHE, PAaCKIIaJAbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aIIaBaTI> IIJIOCKOCTH YPABHCHHUEM B I[CKElpTOBOfI CUCTCMEC KOOpAMHAT
Pemats HpOCTCﬁHIHG recOMCTPHUUYCCKUC 3aJa4d Ha JIPHUMCHCHUC
BCKTOPHO-KOOPAWHATHOI'O METOda

Pemrats 3aJa4ud Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUMN U
HaXOXKIACHUC I'COMCTPUUCCKHUX BCIUYUH IIO 06pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HU3BCCTHBIC METOJbI npu pPEeIICHUN CTaHAAPTHBIX
MATCMAaTHYCCKUX 3a1a4

6.21

6.22

IIpuMeHATs mpocTEedlIMe NPOrpaMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U
JKU3HH, PACIIO3HABATH POSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[TpuMeHsATh TOJIydeHHblE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYallUM W TPUMEHSATh H3yYEHHbIE NOHATHS B IIpoOIEecce
MONCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbI€ CUTYallUd Ha S3bIKE T'€OMETPUHU, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TEopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKUe 3ajaul, CBSI3aHHBIE C
HAXO0X/IEHUEM T€OMETPUYECKUX BETUYHMH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3auMmHOe  pacrosiokeHHWe NpSAMBIX B IPOCTPAHCTBE:  IIEpECcEeKarolluecs,
napajjielibHble M CKpeliuBarouuecs npsMele. [lapamiensHOCTh NpsMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajljiesIbHbIE IMpsIMblE B  MPOCTPAHCTBE,
HapajyIeNIbHOCTh TPEX HPSAMBIX, MapajuIeIbHOCTh MPSIMON M IUIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: MapasuieibHble MJIOCKOCTH, CBOMCTBA MapauleibHbBIX
iockoctei. Ilpocreiimme mpocTpaHCTBeHHbIE (UTYPHI Ha IUIOCKOCTH: TETPAadp,

Ky'6, mapajiCICImIiCa, IOCTpOCHUEC ceueHH

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHAUKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOU IEPIIEHAUKYIISPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 10
IUIOCKOCTH, MPOEKIUSA (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
MpU3HAK  MEPHEHAUKYJIAPHOCTH  JIByX  IUlockocteil.  Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN ITapauIeICIUIIE
u ero cBorctia. [Iupamuaa: N-yrosgpHas nupamuia, TpaHd U1 OCHOBaHUE MMHPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMHUJBI, IPABUIbHAS M yCEUEHHAS MUPAMUA.

DIIeMEHTHI INpu3Mbl W IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUWIbHASA TPEYTOJIbHAS MUPaMUa U MPAaBUIBHBIA TeTpasap, KyO. IlpeacraBienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MUPAMMIAX, NapaUICICIUIIEC1aX, TPABUIIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM MNUpaMHIbl, TeOpeMa O IUIOLIaau

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU 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,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi 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 NOBEepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

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

6.6

[TonstTe 060 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEMe
NpSIMOYTOJIBHOTO Tapajiesienunea u ciaenctBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0BEM 1mapa u Tionaab chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToil Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHYCCKUX 3a1a4



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

Kon IIpoBepsiemble TPeOOBaAHMSA K NPeAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHus o0pa3oBaHusi

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH PEIICHHS 3a/1ad;
yMeHue (OpPMYIHPOBATh W OINEPHPOBATH MOHATUSMH: OIpEICIICHHUE,
aKCMOMa, TEeopeMa, CIEJCTBUE, CBOWCTBO, NPU3HAK, JIOKA3aTeIbCTBO,
pPaBHOCHIIbHBIC ()OPMYJIMPOBKH; IPUMEHSTh UX; yMEHHE (OPMYIHPOBATH
oOpaTHOE ¥ TMPOTHUBOIOJOKHOE YTBEPXKICHHUE, MPUBOIUTH NPUMEPHl U
KOHTPIPUMEPBI, HKCIOJIb30BaTh METOJI MATEMAaTHYCCKOW WHIYKIINU;
MPOBOJNTHh  JOKA3aTeIbHBIE PACCYKICHHS TPU PEHICHHH  3ajad,
1 OLICHUBATh  JIOTUYECKYI  MPAaBHIBHOCTh  PACCYXJCHUH;  yMEHHUE
OIEPUPOBATH TOHITHSIMH: MHOXECTBO, MOJMHOXKECTBO, OINEPAIMHA HAJ
MHOXKECTBaMH; YMEHHE HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIM
anmapart JUIsl OIMCAHUS PEATBHBIX MIPOIECCOB U SBJICHUHN U MPU PEIICHUN
3aJa4, B TOM YHCIE U3 JPYrUX YYeOHBIX IPEJAMETOB; YMCHHE
OTIepUPOBAThH MOHATUSMU: Tpad, CBA3HBIN Tpad, nepeBo, MUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/iaBaTh M OINUCHIBATh rpadbl pa3sIUYHBIMU
Croco0aMu; UCIOJIb30BaTh Tpadbl MPU PEHICHUH 32124

YMeHune omnepupoBaTh MOHATHAMHU: HATypajdbHOE YUCIO, ILIEJI0E YUCIIO,
CTEIEeHb C LEJIbIM MToKa3aTeNleM, KOPeHb HaTypaibHOW CTENEHH, CTENEHb C
palMoOHAIBHBIM MOKa3aTeIeM, CTECHb C JICUCTBUTEIBHBIM MMOKA3aTEIIEeM,
morapudM dHcla, CHHYC, KOCHHYC W TaHT€HC MPOW3BOJIHHOIO YHCIHA,
OCTAaTOK IO MOJYJIO, PallMOHAJIBLHOE YHWCJIO, UPPALMOHATIBLHOE YHUCIIO,
MHOXECTBA HATYypaJIbHBIX, IEJbIX, PalUOHAIbHBIX, JAEHCTBUTEIbHBIX
YUCeJ, YMEHUE WCIOJIb30BaTh IMPU3HAKU JIETUMOCTH, HAWMEHBIIUN
oOIIMii IenuTenh U HaUMEeHblIIee o01Iee KpaTHoe, anroput™ EBkinaa npu
pelieHuy 3a71a4; 3HAKOMCTBO C Pa3JIMUYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CUHMCIICHMS;  YMEHHE  BBINOJHATH  BBIYMCICHUE  3HAYEHUH U
npeoOpa3oBaHMsl  BBIPAKEHMM CO  CTEMEHSIMH U JorapupMamu,
2 npeoOpa3oBaHUs JIpOOHO-palMOHAIBHBIX BBIPAKEHMI; yMEHUE
OTIEpUpPOBATh  TOHATHAMHU:  TOCIEAOBATEILHOCTh, apudmeTudeckas
Mporpeccusi, TeoMeTpudeckass MporpeccHsi, OECKOHEYHO YObIBarOIIas
T€OMETpUYECKasi MPOTPECCHUsI; YMEHHUE 3a7aBaTh MOCIEI0BATEILHOCTH, B
TOM YHCJIE€ C TOMOIIBIO PEKYPPEHTHBIX (HOPMYI, YMEHHE OIepUpOBATH
TOHSATUSAMH: KOMIUIEKCHOE YHCII0, CONMPsDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJYJIb U apTyMEHT KOMILUIEKCHOTO Yncia, (hopMa 3almrucu KOMIUIEKCHBIX
yucen (reomeTpuyeckas, TPUTOHOMETpUYEecKas U airedpanyeckas);
yMETh TPOU3BOJIUTH apuPMETHUECKHUe JEHUCTBUS C KOMIUIEKCHBIMHU
YUCJIaMH; TPUBOJUTH TPUMEPHI HCIOIB30BAHHUS KOMIUIEKCHBIX YHCEIT;
ONepUpPOBATh MOHATUSAMU: MaTpula 2x2 U 3%3, onpeAenuTesnb MaTPUIbI,
T€OMETPUUYECKHUI CMBICIT OTIPEIETUTEIIS

3 YMeHue OoIepupoBaTh IMOHATUSAMU: PALMOHAIBHBIE, UPPALMOHAIBHBIC,
MOKa3aTejabHble, CTENEHHbIE, JIorapu@MHUUEecKHe, TPUTOHOMETPHUYECKHE




YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIIEpUPOBAThH
MOHATUSIMHU: TOXKJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHuE, ypaBHEHHE,
HEPABCHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PAaBHOCHUIIBLHOCTH
YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHHE peEllaTb YPaBHEHHS,
HEPABCHCTBA M CHUCTEMBI C IIOMOLIBIO DPA3JIMYHBIX IPUEMOB; DPEILIATh
YpaBHCHHA, HCPABCHCTBA W CUCTCMbI C IapaMCTpoOM; IIPUMCHATH
YPaBHEHUs, HEPABEHCTBA, UX CHCTEMBI U1 PELICHUS MaTeMaTHYEeCKHX
3a7a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU M peabHON KU3HU

YMeHue omnepupoBaTh NOHATHUAMH: (DYHKIUS, 4YETHOCTH (DYHKIHH,
NePUOAMYHOCTh (YHKIMH, OTPAaHWYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
¢GbyHKIMH, SKCTpeMyM (YHKIWU, HauOoJblIee M HAaUMEHbIIee 3HAUYCHUS
GYHKIIMM Ha IPOMEXKYTKE, HepepbIBHAs (YHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMHU, TIepBas U BTOpas MPOU3BOAHAS (YHKIMH, TEOMETPHUECKUI U
¢u3Mueckuii CMBICT IPOM3BOJHOM, IepBOOOpa3Hasi, OIpeaeaEHHBIN
WHTETpaj; yMEHUE HaXOIUTh ACHUMITOTHI Tpaduka (yHKIHU; YMEHHE
BBIYHCIISATH  MPOM3BOJHBIE CYMMBI, IPOHM3BEICHHS, YAaCTHOTO H
KOMIO3UIMHU (DYHKIHA, HAXOOUTHh ypaBHEHHE KacaTelbHOW K Tpaduky
(GYHKIMM; YMEHHE HAXOIUTh IPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKINI;
YMEHHUE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEHOBAaHUS (DYHKIIHA,
HAXOMUTh HaWOOJbIINE M HAWMEHbUIME 3HA4YEeHUS (YHKIUHA; CTPOUTH
rpadMKd MHOTOWJIECHOB C HMCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKOro
aHaIM3a; MPUMEHATh TPOU3BOMHYIO IS HAXOXKICHHS HaMIY4IIero
pelieHusi B TMPUKIAIHBIX, B TOM YHCIIE COLUAIbHO-DKOHOMHUYECKHUX H
(bu3MUECKHUX 33/1a4axX; HaXOAUTh IUIOMAAN U 00BEMBI (DUTY C ITOMOILBIO
WHTETpaja; MPUBOAUTH MPHUMEPHl MAaTEMATHUYECKOTO MOJCIUPOBAHUS C
noMouibio JuddepeHIanbHbIX ypaBHEHUH

YMeHue omnepupoBarh MOHATHSAMU: TIpaduk GyHKUUM, oOpaTHas
GbyHKIMsA, KOMIO3WIMs (YHKIMHA, JTUHEWHas (QYHKIUSA, KBaIpaTU4HAs
¢byHKIHA, palnuoHaIbHas byHKLu, CTEIIEHHAas byHKIHS,
TPUrOHOMETpUUecKne  (QyHKUMH, O0OpaTHbIE  TPUTOHOMETPHUUYECKUE
¢GbyHKIMH, TOKa3zaTenbHas M Jorapudmuueckas (yHKIMH; YMEHUE
CTpPOUTHh TIpaUKU H3Y4EHHBIX (YHKIUH, BBINOJIHATH NpeoOpa3oBaHUs
rpaduKoB (QyHKIMA, UCIIONB30BaTh I'paUKH Ul U3yYEHHs IPOLIECCOB U
3aBUCHMOCTEH, MpU PELICHUH 337ad U3 JPYTHX y4eOHbIX NMPEAMETOB U
3aJa4 U3 peajbHOM >KU3HHU; BbIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXAY
BEJIMYMHAMU; UCII0JIb30BATh CBOMCTBA U IpadUKU QYHKIMH AJIs pelieHust
ypaBHEHMH, HEpPaBEHCTB M 3aJay C I[apaMeTpaMu; H300paxkaTb Ha
KOOPJAMHATHON IUIOCKOCTH MHO>KECTBA PEUICHUN YPaBHEHHUW, HEPABEHCTB
U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJadd pPa3HbIX THUIOB (B TOM 4HCIE Ha
MPOLIEHTHI, TOJM M YacTH, Ha JBI)KEHUE, paboTy, CTOMMOCTh TOBApPOB U
YCIIyT, HAJIOTH, 3aJ]a4i U3 00JacTU yNpaBJiIeHUs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPAaBEHCTBA U HX
CHCTEMBI 110 YCJOBUIO 3a/layM, HCCIIEOBaTh IOJYYEHHOE PpEIICHUE U
OLIEHUBATh MPaBJONOA00HOCTh PpE3yJIbTaTOB; YMEHHE MOJECIUPOBAThH
peayibHbIE CUTYyallMd Ha $3bIKE MAaTEMAaTHUKH; COCTABIIATH BBIPAXKEHMS,
YPaBHEHHUs, HEpPABEHCTBA M MX CUCTEMBI 110 YCJIOBHMIO 3aJauH,
UCCIIeIOBaTh IIOCTPOCHHBIE MOJEIN C HCIOJIB30BAaHUEM armapara
ayreOpbl, HHTEPIPETUPOBATh MOJTYYSHHBIH pe3yIbTaT

YMmenue OIICPpHUPOBATH NMOHATUAMU: CPCAHEC apI/I(bMeTI/ILIeCKOC, MEuaHa,



HauOoJiblllee U HaUMEHbIIIEe 3HAUCHMsI, pa3Max, JUCIEePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HAbOpa; yMEHHE W3BIEKaTh, MHTEPIPETUPOBATH
nHpOpMaltIo, IPEJICTABICHHYIO B Ta0MIax, Ha AUarpammax, rpapukax,
OTPaXKaIOILIYI0 CBOMCTBA PEAIBHBIX IPOLECCOB U ABJICHUI; NPEICTABIATh
uHbOpMALMI0O € TOMOIIBIO TabaMLl M JMarpamM; MCCIeI0BaTh
CTaTUCTHYECKUE TaHHbIE, B TOM YHUCJIE C NPUMEHEHUEM TpaduIecKux
METOIOB U 3JIEKTPOHHBIX CPEICTB; rpa)uueCcKy UCCIIE0BaTh COBMECTHBIE
HAOJMIOACHUS C TOMOUIBIO JWarpaMM pAacCEeMBaHHUs W JIMHEHHON
perpeccun

YMenue omnepupoBaTh MOHATHSAMHU: CIy4allHBIA ONBIT W CIy4dailHOE
COOBITHE, BEPOSATHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHUCIATH
BEPOSATHOCTh C HCIIOJIb30BAHUEM TIpadUyecKuX METOJIOB; NPHUMEHSTH
(hOpMyIIBI CIOKEHUSI W yYMHOXXCHHSI BEPOSATHOCTEH, (OPMYIy IOJHON
BeposATHOCTH, (popmyiry bepHyinu, komOMHaTOpHBIE (GaKThl U (GOPMYIIBI;
OIICHUBATh BEPOSTHOCTU PEATbHBIX COOBITHIA, yYMEHHE OIEePHUPOBATH
MOHATHSIMH:  CIIy4aiiHas BEJIMYWHA, paclpelelieHHe BEpOsATHOCTEH,
MaTeMaTHYeCKOe OXHJIaHWe, JUCIIEPCHs W CTAHJIAPTHOE OTKIJIOHCHUE
CIIly4aiiHOM BeNMYWHBI, (YHKUMM pacrupefeNeHuss U IUIOTHOCTHU
pPaBHOMEpPHOTO, TOKA3aTeIbHOTO M HOPMAIBHOTO pPaCIHpeesICHHH;
YMEHHME HCIOJb30BaTh CBOMCTBA W3YYCHHBIX pACHpPEICICHUN s
pelieHus 3a1ad; 3HAKOMCTBO C TIOHSATHUSMHU: 3aKOH OOJIBIIUX YHCEN,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUMN; YMEHHE MPUBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATh MOHATUSMU: COUETaHUE, MEPECTaHOBKA,
YHUCII0O COYCTAHWW, YHCIO TIEePECTaHOBOK; OmHOM HpIOTOHA; yMeHue
MPUMEHITh KOMOMHATOPHBIE (DAKThI U PACCYXKICHHUS AJISl PEIleHUs 3a/1a4;
OIICHUBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh
BEPOSTHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOTYyYEHHBINH Pe3yabTaT

YMeHue onepupoBaThb TOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYMHA yIja, IUIOCKMH  Yrou,
JBYTpaHHBIA yroJl, TPEXTPaHHbBIM yroj, CKpeLIMBAIOIIUECs MpsSMBbIe,
MapajuleIbHOCTh U MEPHEHIUKYISPHOCTh HPSMBIX U IJIOCKOCTEH, yroi
MEXIY NpPSIMBIMH, YTOJI MEXKIY NPSAMOM M IUIOCKOCTBIO, YrOJl MEXIY
IJIOCKOCTSIMHU, PacCTOSTHUE OT TOYKU /0 IMJIOCKOCTH, PACCTOSTHUE MEXIY
IPSIMBIMHU, PACCTOSHUE MEXY IJIOCKOCTSMHU; YMEHHME MCIOJIb30BaTh IpU
pelIeHnr 3a/1a4 W3Yy4YeHHblE (DaKThl U TEOPEMBbI IUIAHWMETPHUH; yMEHUE
OLIEHUBaTh pa3Mepbl OOBEKTOB  OKPYXKAIOIIET0 MHUpA; CTPOUTH
MaTeMaTHYeCKUe MOJEIU C IOMOUIbI0 TI'E€OMETPUUYECKUX MOHATUH U
BEJIMYMH, PELIaTh CBA3aHHbIE C HUMU NPAKTHUECKUE 3a/1aun
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOIIAAL (PUTYpBl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, NPAaBUIbHBIH MHOIOTPAHHUK, CEYEHHE MHOIOI'DAHHHUKA,
KyO, Mapaijenenune], Opu3Ma, nupamuaa, ¢urypa U MHOBEPXHOCTh
BpallleHHs], IWIMHAP, KOHYC, map, cdepa, Mmiomaas chepsl, Mmiomaab
MOBEPXHOCTH MNHpaMUbl, MPHU3MbI, KOHYCa, LWIMHIpa, O00BbEM Kyoda,
MPSIMOYTOJIBHOTO MapajuleJIeNuNena, NUPAMUIbL, HPU3MBL, LUWIMHIPA,
KOHyca, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYEHHUS KOHyca WM IMIIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAaHHUIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromascss cgepbl, LWIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOIpaHHHMKA, W300pakaTh MHOTOTPAHHUKHU, (PUTYpHI M MOBEPXHOCTH
BpAIllEHUs, UX CEYEHHUsS, B TOM YHUCIIE C TIOMOIIbIO AIEKTPOHHBIX CPEJCTB;
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YMEHHE NPHMEHSITH CBOMCTBA T€OMETPUUECKHX (DUTYP, CAMOCTOSTEIHEHO
(bopMyIHpOBaTh ONpEACTICHUS MU3y4aeMbIX (PUTyp, BBIIABUTATH T'HIIOTE3bI
O CBOMCTBax M IpU3HAKaX reOMETPHYECKUX (HUryp, 0OOCHOBBIBATH WIIU
OlpoBepraTb HWX; YMEHHE TPOBOAUTH KiacCU(UKAUIO (QUTYp 10
pa3MYHBIM TIPU3HAKAM, BBITOIHATE HEOOXOAWMBIE OMOJIHUTEIBHBIC
MOCTPOCHHS

YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBId TIEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe TNOAOOHs, TMOA00HBIE (UIYpBI; YMEHHE
pacro3HaBaTh paBHBIE U MOAOOHBIC (UIYPHI, B TOM 4YHCIE B TPHPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh TE€OMETPUYECKHE OTHOIICHUS
IIPY PEIICHNUH 3a/1a9; HAXOAUTh T€OMETPUYECKUE BETMYUHBI (JUTMHA, YTOJI,
IJI011a/1b, 00bEM) MPHU PEIICHUH 33a4 U3 APYTUX y4eOHBIX MIPEAMETOB U
U3 pEeaTbHOW JKU3HM; YMEHHE BBIYUCIATH T€OMETPHUYCCKHE BEITUYHHBI
(nmHa, yrois, miIomAAb, O0BEM, IUIOLIA[b TOBEPXHOCTH), HCIIOJIB3YS
u3y4eHHbIe (OPMYJIBI U METObI, B TOM YHMCIE: IUIONA]b ITOBEPXHOCTH
MUpaMHIBL, TIPU3MBI, KOHYCa, IMIHHIpA, IUIOMmanb chepsl; 00béM Kyoa,
IPSMOYTOJIBHOTO ~ TIapajUIelIeUIe/ia, MUPaMUIbl, TPH3MBL, [MIMHIPA,
KOHYCa, [I1apa; YMEHHE HaXOAUTh OTHOIICHUE 00BbEMOB MOTIOOHBIX QHUTYP

YMeHue onepupoBaTh NOHIATHUSMU: MPSMOYTOJIbHAsI CUCTEMa KOOPAWHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTODPOB,
MPOU3BEICHUE BEKTOpa Ha YHCIO, DPA3j0OKEHHE BEKTopa Mo 0a3ucy,
CKaJspHOE TMPOU3BEACHHUE, BEKTOPHOE MPOU3BEICHUE, YroJl MEXIy
BEKTOpaMU; YMEHHE HUCIOJIb30BAaTh BEKTOPHBIN U KOOPJIMHATHBIA METO/
JUIS pelIeHUs] TEeOMETPUYECKUX 3aJad U 3ajad JAPYrux Y4eOHBIX
MPeIMETOB

YMeHune BbIOMpaTh MOAXOAAIIMA METOA IS pEIIeHHUs 3a]auu;
IIOHUMAaHHE 3HAYMMOCTH MAaTeMAaTUKA B U3YYCHUH NPUPOAHBIX U
OOIECTBEHHBIX  IPOLIECCOB U  SIBJIEHUH; YMEHHE pacro3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKM B HCKYCCTBE, YMEHHE IPUBOJIUTH
IIpUMEPBl  MAaTEMaTH4YECKUX OTKPBITHA  POCCUMCKOW M MHUPOBOU
MaTeMaTU4YeCKOU HayKU



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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxa
1 Yucna u BBIYHUCIECHUS
11 HarypasnbHble u nensle yncia. Ilpu3Haku AeIMMOCTH LEIbIX Yucell
19 Panyonanenple  uucia. OOBIKHOBEHHbIE M JECATUYHBIE JAPOOHM, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HATypaJbHON cTeneHu. J[eHCTBUS ¢ apupMETHUYECCKUMH
KOpPHSIMU HaTypaJIbHOW CTENEHU
14 Crenessb ¢ 11eabIM 1okazaTeneM. CTeneHb ¢ pallMoHaIbHBIM MToka3aTeneM. CBoiicTBa
CTETICHU
15 CuHyc, KOCHHYC W TaHIEHC 4YHCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
APKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHYHbIE U HATYpPAIbHBIC JTOTapHUPMBI
HevictBurenbHple  4ynciia. ApudMeTHUEeCKHE ONepaluu C  JICUCTBUTEIbHBIMU
1.7 yuciaamu. [IpubnmxEéHHble BRIYUCIEHUS, TPaBUIa OKPYIJICHUs, IPUKHUIKA U OLIEHKa
pe3yabTaTa BEIYHCICHUN
1.8 [IpeoOpazoBanme BEIpAKESHUH
1.9 KommnekcHeie yncna
2 YpaBHeHMs U HEpaBEHCTBA
2.1 L{enbie u IpOOHO-paIMOHATBHBIC YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHuUs
2.4 [Toka3arenbHble U JorapupMUUYecKre ypaBHEHUS
2.5 Llenble U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKre HepaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHUIlbl
3 OyHKIHMH U TpaduKu
31 OyHK1us, crnocodbl 3anaHus QyHkuuu. [paduk ¢yHkuumu. B3aumao oOpaTHbIE
byakuun. YérHpie n HeUéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKECTBO 3HadeHW ¢ynkumu. Hymu ¢yHkuun.
39 [IpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MUHUMYMBI (yHKIEH. HawnOomnbllee W HaWMEHbIee 3HAYCHUE
(GYHKLHMU Ha TPOMEKYTKE
33 CrenenHas (yHKIHS C HATYPAJIbHBIM U IeJIbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaolicTBa U rpauK KOpHsI N-Oi CTENEeHH
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpapuKu




3.5 [TokazaTenpHas u torapudmudeckas GyHKIINN, KX CBOWCTBA U Tpaduku
36 Toukm paspeiBa. AcumnTorel rpadukoB (ynkmuii. CpoiicTBa  (QYHKIUH,
HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs TOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuuecKkasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemaTnyeckoro aHaausa
4.1 [TpousBoanas pynkuwu. [Ipon3BoHbIE IeMEHTAPHBIX (PYHKITHI
[IpumeHeHre MPOU3ZBOJHOM K HCCIEAOBaHHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. HaxokaeHne HauOoNbIIero U HAaUMEHBIIETo 3HauyeHHs (QyHKIUH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoOecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* MaTteMaruka: anredpa 1 Hauajla MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSL.
Anrebpa u Hadasia MatremaTuyeckoro ananuza. 10-11 kimacc. Anumon 1A,
Konsarun F0.M., TkaueBa M.B. u np. AxumonepHoe o611ectBo «3narenbcTBo
«IIpocBenienue»

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byty3os B.®., Kagomues C.b. u np.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBemienue»

e HMHpopManmoHHO-METOIUIECKOE MICHMO 00 0COOCHHOCTSX
npenojiaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yueOHOM rosy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeTroandecKue peKOMEH IAIAH 10 CO3TaHHIO KIIACCOB
TEXHOJIOTUYECKOTO U €CTECTBEHHO-HAYYHOTO MPO(HIIeH U KIIacCOB C
yrayOJeHHBIM U3YYEHHEM MaTeMaTUKU, (GU3UKU, XUMHUH, OUOJIOTHH B
00111e00pa30BaTENbHBIX OPraHU3aIUsAX C UCIIOIb30BaHUEM
UHDPACTPYKTYPHI, CO3/IAHHON B paMKax HAIIMOHAILHOTO MPOEKTa
«O6pazoBanue» (KBantopuymsl, [T-kyOs1, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej 2025.p
df

o COOpHUK TUITOBBIX 3a/IaHUM JIJISl TEKYIIETO OLICHUBAHUS IO YYEOHBIM
npeametam «Marematuka» u «Mudopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika informatika 2024.p
df

e Meroanueckue pekomeHaanuu. CrieHapuu KOMIUIEKTOB YYEOHBIX
3aJIaHU-KOHTEKCTHBIX 33J1a4 K yueOHOMY Kypcy «BeposiTHOCTh U
cratucThka». 7 kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost _i_statistika_komplekty ucheb
nyh zadanij_2024.pdf

e Mertoauueckue pekoMeHaauu. CrucrteMa OleHKH JOCTHKEHUN
MJIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHUS yueOHOTO MpeIMeTa
«Marematukay. 10-11 xmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo _matematika 2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/mr_veroyatnost_i_statistika_komplekty_uchebnyh_zadanij_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf
https://edsoo.ru/wp-content/uploads/2024/12/so_soo_matematika_2024.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

® «Mos mikona» https://academy-content.apkpro.ru/
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