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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTUYeCKOMYy O0pa3oBaHUIO, M TPAAMUIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMUpOBaHUS (YHKUIMOHATBHOM MaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACATBHOTO, XapaKTepe OTpPaKEHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHUs, HEOOXOIMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMHUpPYEMOE MpPU H3YYEHHH OOYYarOIIUMUCA
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHS y OOYYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUATIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

 popMUpOBaHUE TIPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYJIbTYpPbI
¥ OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCISIX U B pealIbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAIllCHHUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha IMOCTPOSHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBAaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PEIIECHUSI OCHOBHBIX THIOB 3a/1a4; (OopMUpOBaHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e Pa3BUTHE WMHTEJUICKTYaJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O0Yy4aromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUYHOCTH
MBIIIIJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHUU:
YMEHHE PACIIO3HABATH MPOSBICHUS T€OMETPUUYECKUX MOHITUH, OOBEKTOB
Y 3aKOHOMEPHOCTEN B PEaIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYECHHUH
Opyrux  y4eOHbIX  NPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX HA S3bIKE FEOMETPHUM U CO3/1aBATh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus  NPAKTHKO-OPUEHTHUPOBAHHBIX  3a]ad,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYWUTUBHOTO MO3HAHMUSI, M ONpeIeIEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME€  MPOCTPAHCTBEHHBIX 00pa3oB M  3a7ad Ha  OIEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEHEro 00IIero o0Opa3oBaHMsI.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepenmo B 10 kinacce 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. [loHsAiTHE 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJJIEIBHBIE MPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiliine MpocTpaHCTBEHHBIE (QUIYphl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, Te€OpemMa O MNpAMOu
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOpOeKIuss  (GUrypel  Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusama: 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
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS IOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. I[lpencraBieHne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JauaroHaiu, YIJIbL
[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 IUIomaau yced€éHHoM mnupamuabl. [loHstue 00 o0béme. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHAPUYECKON mMOBepXHOCTU. [lumuHIp: OCHOBaHUS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

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

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

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

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

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



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTrojl Mexay Bekropamu. CKalsipHOE MNpPOU3BECHHE 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» XapakTepU3yITC:

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 TpaXkIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI MW Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

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

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEH 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, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbIO (310pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUUA U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymieil mnpodeccun U peaan30BbIBATh COOCTBEHHBIE >KU3HEHHBIE 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;
OpPHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYSCKUX 3HAHWH JJIsS pPElICHUs 3ajJa4 B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOH TMPAKTUKH, 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 HPOCKTHYID M HCCIICIOBATCIIbCKYIO JICSITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  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:

* BBISIBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC NMPU3HAKA MAaTEMAaTHYSCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
Kiaccu(ukanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH H  NPEOOPa30OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

eBBISIBJISITh ~ MaT€MaTU4YeCKWe€  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB peElIEHUs, BBIOMpATh Haubojee MNOAXOMAANMI ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBJICHHUSIMH,
MIPOIIECCaMU;

e CAMOCTOSITEBHO (HOPMYIHPOBATH OOOOIIEHUSI U BBIBOJIBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HMHPOPMAIUIO PA3THUIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHHs B YCTHBIX W MHCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY
pelIeHus 3a/1a4¥, KOMMEHTHUPOBATh TIOJyUYEHHBINA Pe3yIbTaT;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3CHTAIUN 1 OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BUABI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (0OCYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHAPOBATh CBOW JIEHCTBHSI C JAPYTMMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3aJa4H, BBIOUPATh CIOCOO PEIICHUS C
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HABbIKAMHU TIO3HABATEIBHOM  pedieKcuH KaKk  OCO3HAHUs
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

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

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

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

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

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOIB3YSI METOJ] 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 W3BECTHHIE AHATUTHUYECKHE METOAbl TPU PEIIeHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

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



Boeruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
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 CUMMETPUU (PUTYPBHI.

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIararoiuX HECKOIBKO [IAroB PEIICHHUs], €CIIM YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE 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 TIEOMETPUHM, MWCCIENOBaTh IIOCTPOCHHBIE MOJCIU 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
WIMHAPUYECKONM  MOBEPXHOCTH;  IWIMHJApP,  KOHUYECKass  MOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokenue 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 (popMyI.

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 m3ydaempie (PUTYpsl OT PYKH M C TPUMEHEHHEM THPOCTHIX
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 TE€OMETPUUCCKUX (PUTYpax, MPEACTABICHHYI0 HA YepTekKax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeEHATH MTPaBUIIO MapajuieIenuIeaa.

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 MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAratoluX HECKOIBKO IIArOB PEIIEHUs], €CJIM YCIOBUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XJICHUE TEOMETPUYECKUX BEJIUYHUH M0 00pa3iiaM WUiu ajJropuTMaM, NpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

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

[IpuBoAMTHE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CHOPMYJIMPOBAHHON TPOOJEMbl, MOJECIUPOBATh PpPEAIbHBIC
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
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e pecypchbl

Cnucox
HUTOrOBbIX
IJIAHUPYeMBbIX
pe3yJbTaToB ¢
YKa3aHHeM
ITANOB UX
(¢popmupoBanus

Cnoco0 oneHkn
HTOrOBBIX
JIAHUPYEMBIX
pe3yJabTaToB

Beenenue B crepeomerpuro

[IpsiMbIE M TUIOCKOCTH B
npoctpancTse. [lapamiensHoCTh
MPSAMBIX U IJIOCKOCTEHN

10

12

POIII
https://resh.edu.ru/

POIII
https://resh.edu.ru/

CBOOOIHO
OIEepUpPOBATH
OCHOBHBIMH
MOHATUSIMHA
CTEpEOMETPUHU
MIPU PEILICeHUN
3a71a9 u
MIPOBEICHUU
MaTEMaTHYECKUX
pacCy X IEHHUI;
KIacCupUIUpoBa
Th B3aMHOE
PacIIONIOKEHNE
MIPSIMBIX B
MPOCTPAHCTBE,
IUIOCKOCTEH B
MPOCTPAHCTBE,
MPSIMBIX U
IIOCKOCTEH B

Kontponbnas
pabora

KoHnTponbHas
pabota
3auér



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

MIPOCTPAHCTBE;
KJaccuduimpona
Th B3aUMHOE
pacrosoxeHue
MPSMBIX B
MPOCTPAHCTBE,
IUIOCKOCTEH B
MPOCTPAHCTBE,
MPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE;

- cBOOOIHO
OINepUpPOBaAThH
MMOHATHSIMH,
CBSI3aHHBIMH C
yIJIaMH B
MPOCTPAHCTBE:
MEXy MPSIMBIMHU
B IIPOCTPAHCTBE,
MEXIY NMPsAMOHN U

IJIOCKOCTBIO;
KiaccuuimpoBa TemaTudeckas
Th B3aMHOE paborta
pacnosoKeHue 3auér
IPSIMBIX B
[lepneHUKYIAPHOCTD MPSAMBIX U POII
12 IIPOCTPAHCTBE,

IJIOCKOCTEN

https://resh.edu.ru/

IJIOCKOCTEH B
MPOCTPAHCTBE,
NPSAMBIX U
IUIOCKOCTEH B



https://resh.edu.ru/

IIPOCTPAHCTBE;

VYrubl MeXAy NPSMBIMU U
IIJIOCKOCTSIMU

MHororpanHuku

10

11

POIII
https://resh.edu.ru/

POIII
https://resh.edu.ru/

¢BO0OOIHO
ONEpHUPOBATH
IIOHSATHSIMH,
CBSI3aHHBIMU C
yIJlaMHU B
MIPOCTPAHCTBE:
MEXIY IPSIMBIMU
B IIPOCTPAHCTBE,
MEeXIy NpsMOH U
INIOCKOCTBIO;
. c¢BOOOIHO
OTIEPUPOBATH
MMOHSTHIMH,
CBSI3aHHBIMU C
MHOTOTpaHHUKaM
H;
. ¢BOOOIHO
pacno3HaBaTh
OCHOBHEBIC BU/JIBI
MHOT'OTPAaHHUKOB
(mpu3ma,
MUpaMH/Ia,
IIPSAIMOYTOJIBHBIN
napajuieJIenuIes,
Ky0);
R

KJIaccuguir
HUpOBaTh

KonTponbnas
paborta

KonTponbHas
pabora
3auér



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

MHOTOTPaHHHKH,
BBIOMpas
OCHOBaHHUS 151
KJaccuukanuu,
. ¢BOOOIHO
OTIepUpPOBaThH
MOHSATHUSIMH,
CBSI3aHHBIMHU C
CCUYCHUEM
MHOTOTPaHHUKOB
TUIOCKOCTBIO;

. BBITOJIHSATh
napajielibHOE,
LEHTPAILHOE U
OpPTOTOHAIBHOE
MIPOSKTHPOBAHKE
¢buryp Ha
TJIOCKOCTD,
BBIMOJIHATh
M300paKeHUs
¢buryp Ha
MJIOCKOCTH;

. CTPOUTH
CCUCHUS
MHOTOTPaHHUKOB
Pa3TMIHBIMH
METOJIaMH,
BBIMOJIHATh
(BBIHOCHBIC)
TJIOCKHUE YEPTEKH




U3 PUCYHKOB
MPOCTHIX
00BEMHBIX
buryp: BuUI
CBEpXYy, COOKY,
CHU3Y;,

. BBIUUCIIATH
IO IN
MMOBEPXHOCTEN
MHOTOTPaHHUKOB
(mpu3mMma,
MpamMua),
re€OMETPUUYECKUX
TeNn ¢
MIPUMCHCHHEM
(opmyu;

. ¢BOOOIHO
OTIepUPOBATH
MOHSTUSIMHU:
CUMMETpUS B
MIPOCTPAHCTBE,
LEHTP, OCh U
TJIOCKOCTh
CUMMETPHH,
IIEHTP, OCh U

IUIOCKOCTh
CUMMETPHHU
burypsr;
N POII . cBOOOIHO KoHnTpoasHas
OOBEMBI MHOTOTPAaHHUKOB
https://resh.edu.ru/ OTIEpUPOBATH paborta



https://resh.edu.ru/

MOHATHUSIMH,
CBSI3aHHBIMU C
MHOI'OI'paHHHKaM
u;

. ¢BOOOIHO
pacrno3HaBaTh
OCHOBHBIE BH/IBI
MHOTOT'PaHHHKOB
(mpusma,
UpaMuIa,
MPSIMOYTOJIbHBIN
napajJiesienune],
Ky0);

.

KJ1accuQui
UpOBaTh
MHOTOTPaHHHKH,
BbIOMpas
OCHOBaHMS ISl
KJIaccu(uKaIum;
. CBOOOJTHO
OIepHpoBaThH
MOHATHUSIMH,
CBSI3aHHBIMH C
CeueHUEeM
MHOTOTPaHHHKOB
IUIOCKOCTBIO;

. CTPOUTH
CeueHHs
MHOT'OT'PaHHHKOB

3auér




pa3IMYHBIMH
METO/IaMH,
BBINOJIHATH
(BBIHOCHBIE)
TUIOCKUE YEPTEKU
U3 PUCYHKOB
MIPOCTBIX
00BEMHBIX
buryp: Bun
CBEpXy, COOKY,
CHH3Y;

. BBIYHUCIISATh
00BEMBI
MHOT'OI'PaHHHKOB
(mpusma,
nUpamMua),
TEOMETPHUSCKUX
TEJ C
MPUMEHEHHEM

bopmyu;

HOBTOpCHHC: CCUCHUA,
PacCCTOAHUA U YTJIbI

POIII
https://resh.edu.ru/

*pelIaTh 3a/1a4 Ha
JIOKa3aTeIIBCTBO
MaTeMaTHYECKHX
OTHOIIICHUM U
HaxXoXJIeHUE
reOMETPUYECKUX
BEIIMYHH,
MPUMEHSS
H3BECTHBIC METO I

Pemenne yueOHbIX
Y TIPAKTHKO-
OPUEHTUPOBAHHBIX
3a1a4
Tematuueckast
pabora

3auér



https://resh.edu.ru/

[IPH PELICHUN
MaTeMaTHYECKUX
3a1a4
MOBBIIIEHHOTO U
BBICOKOT'O YPOBHS
CJIO’KHOCTH;
*IIPUMEHSATH
MIPOCTENIINE
MIpOrpaMMHEIE
CpEeICTBa U
JIEKTPOHHO-
KOMMYHHUKAI[MOHH
bl€ CUCTEMBI IIPU
peleHnu
CTePEOMETPUIECKU
X 3a7a4;
*H3BJICKATH,
peoOpa3oBHIBATH
u
UHTEpIPETUPOBATh
HH(pOpMAIIHIO O
MIPOCTPAHCTBEHHBIX
Te€OMETPHUECKUX
¢urypax,
MPECTABIICHHYIO
Ha YepTexax u
PHUCYHKaX;
*IIPUMEHSATH
MOJTyYeHHbIE
3HaHUS Ha




MIpaKTHUKE:
CPaBHUBATH U
aHaJIM3UPOBATh
peanbHble
CUTYaLWH,
MIPUMEHSATD
U3Yy4YECHHbIE
TIOHSATHUSA B
Iporecce MoucKa
pelieHus
MaTeMaTUYECKHU
chOopMyITUPOBAHHO
1 Ipo0JIEMBI,
MOJEIUPOBAThH
peanbHbIe
CUTYallUU Ha SI3bIKE
reOMETpPUH,
HCCIEN0BaTh
IIOCTPOCHHBIE
MOJIEIIH C
HCIIOJIb30BaHUEM
TE€OMETPUUYECKUX
MOHSITUH U TEOPEM,
anmnapara ajnreopsl,
pemaTh
MpaKTUYECKHE
3a/1auu, CBA3aHHbIE
C HAXO0KJIEHUEM
TFE€OMETPUUYECKUX
BEJINYUH;




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

*HUMETD
MpEeACTABICHUS 00
OCHOBHBIX dTanax
pa3BUTHSA
T€OMETPUHU KaK
COCTaBHOM 4acTH
¢byngamenTa
pa3BUTHUs
TEXHOJIOTHH.




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Hara uudgpoBbie
Nen/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcbl
OCHOBHBIE TTOHSATHS CTEPEOMETPHUU: TOUKA,
npsiMasi, TI0CKOCTb, MMPOCTPAHCTBO. POII
1 [IpaBuina n3o0pakeHus: Ha pUCYHKAX: 1
p p N pHcyH https://resh.edu.ru/
M300paKeHHS TNIOCKOCTEH, TapaJlJIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
5 [TonsiTHst: mepecekarnrecs MIOCKOCTH, 1 POII
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://resh.edu.ru/
3 ITonsATHA: IEpeceKaroIuecs II0CKOCTH, 1 POIII
[IEPECEKAIOIIMUECS NIpsAMasi U IIOCKOCTh https://resh.edu.ru/
3HAKOMCTBO C MHOTOI'paHHUKAMH, ——
4 n300paKeHNEe MHOTOTPAaHHUKOB Ha 1
p P https://resh.edu.ru/
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekKaX
Hauanpubie cBeienns o kyoe u nupamuse, PO
5 uxX pa3BEPTKU U Mojenu. CeueHus 1
P p https://resh.edu.ru/
MHOTOTPAaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie, POII
6 X pa3BEpTKU U Mojenu. CeueHust 1
P P https://resh.edu.ru/
MHOTOTPAaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM PO
7 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI 1

CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

https://resh.edu.ru/



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

TToHsATHE 00 AaKCHOMATUYECKOM

napajijiCJIbHBIC IJIOCKOCTU

8 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI PO
p p pHH: https://resh.edu.ru/
CTEPEOMETPHUH U CICACTBUS U3 HUX
TTousTre 00 aKCMOMATHYECKOM POII
9 IIOCTPOEHUH CTEPEOMETPUN: aKCUOMBI
p p R https://resh.edu.ru/
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousTre 06 aKCHOMAaTHYECKOM
10 IIOCTPOEHUH CTEPEOMETPUN: aKCUOMBI PSHI
p p ThuH: https://resh.edu.ru/
CTEPEOMETPHUH U CIECACTBUS U3 HUX
B3anmHOe pacmnosioxkeHUE MPSIMBIX B
1 MIPOCTPAHCTBE: MepeceKaronuecs, POIII
napasuiesibHbIE U CKPEIIUBAIOIIHECS https://resh.edu.ru/
psIMBIE
[TapaieabHOCTH IPSIMBIX U TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapauIeNbHbIE MIPSMbIC B POIII
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX https://resh.edu.ru/
MPSIMBIX
[TapaniensHOCTb MPSMBIX U MJIOCKOCTEH B P3II
13 npocTtpadcTse: [lapamneabHoCTh IPSIMOI U
pocTp p p https://resh.edu.ru/
IIOCKOCTH
14 VYTIBI ¢ COHAMIPABIEHHBIMA CTOPOHAMU PO
p p https://resh.edu.ru/
15 VYroia Mexay OpSIMBIMHA B IIPOCTPAHCTBE PoIl
y ip poctp https://resh.edu.ru/
16 VYroa Mexay OpSIMBIMHA B IIPOCTPAHCTBE POl
y ip poctp https://resh.edu.ru/
17 [TapamienbHOCTD IIJIOCKOCTEMN: POIII

https://resh.edu.ru/



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

POIII

18 CBolicTBa napauiesIbHbIX IIOCKOCTEM https://resh.edu.ru/
[Ipocreiimue MpoCTpaHCTBEHHBIC (DUTYPHI PII
19 Ha TJIOCKOCTH: TeTpa’ap, Kyo, https://resh.edu.ru/
napajuiejaenunes
. POIII
20 Hoctpoerie cewernit https://resh.edu.ru/
. POIII
21 Hoctpoeriite cetertit https://resh.edu.ru/
) KoHntpoinbHas padora o teme "[Ipsmbie u P3II
IJIOCKOCTH B IIPOCTPAHCTBE.
HapanneanocI;L H;)}IMLIX Y TJIOCKOCTEH" hitps./iresh.edu ./
[IepnieHIMKYIAPHOCTD NPAMOU U POII
23 IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSMbIE B https://resh.edu.ru/
IIPOCTPAHCTBE
24 [IpssmMble napaienbHbIe U POIII
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH https://resh.edu.ru/
o5 IIpsiMble mapasienbHbie U POIII
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://resh.edu.ru/
26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMON U POIII
IIJIOCKOCTH https://resh.edu.ru/
97 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U POIII
IIJIOCKOCTH https://resh.edu.ru/
28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU POIII
IIJIOCKOCTH https://resh.edu.ru/
29 Teopema o0 psIMOM NTEPIIEHAUKYISIPHON POl
IIJIOCKOCTH https://resh.edu.ru/
30 Teopema o ipsiMOiA TIEpIIEHIUKYIISTPHOM PO



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

IIJIOCKOCTH

https://resh.edu.ru/

[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSHUE

POIII

31 oT TO‘IIfI/I J10 IUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
IPSIMOM 70 TJIOCKOCTH
[IepieHAUKYIIAp 1 HAKIIOHHBIE: PACCTOSTHUE PII

32 oT TO‘IIfI/I JI0 IIJIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
IPSIMOM 10 IUVIOCKOCTH
[TepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE P3II

33 oT TO‘IIfI/I JI0 IIJIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
IPSIMOM 10 IUVIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSHUE POII

34 oT TO‘IIfI/I JI0 TUIOCKOCTH, PacCTOSTHUE OT https://resh.edu.ru/
IPSIMOM 10 IUVIOCKOCTH

35 VYTrabl B IPOCTPAHCTBE: YOI MEXKIY PolI
IIPSIMOM M TNIOCKOCTBIO https://resh.edu.ru/

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi POIII
JIBYTPAHHOI'O yIJla https://resh.edu.ru/

37 JIByrpaHHBIN yroJI, TMHEHHBIN Yroi POIII
JIBYTPAHHOI'O yIJla https://resh.edu.ru/
[IeprieHAMKyYIAPHOCTD INTIOCKOCTEN: PII

38 MIPHU3HAK HipHeH)II/IKYJ'ISIpHOCTI/I TIBYX httos://resh.edu.ru/
IUIOCKOCTEN
[lepneHAMKYISIPHOCTD IJIOCKOCTEH: PII

39 IIPU3HAK neipneHz[HKmepHocn/I JBYX https://resh.edu.ru/
IUIOCKOCTEN
[lepneHAMKYISIPHOCTD MJIOCKOCTEH: POII

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX

IJIOCKOCTEN

https://resh.edu.ru/



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

POIII

41 Teopema o TpEX mepHEHANKYIISIPax httos://resh.edu.ru/
42 Teopema o TpEX mepHEHANKYIISIPax POLI
https://resh.edu.ru/
43 Teopema o TpEX mepreHANKYIIpax POl
https://resh.edu.ru/

KonTponbhas pabota no remam

44 "IlepneHUKYASIPHOCTD NMPAMBIX U POl
wiockocTe" 1 "Vl MeXAy OpSMbIMU U https://resh.edu.ru/
10cKoCTIMU"
[TonsiTie MHOTOTPAaHHUKA, OCHOBHBIE

45 3JIEeMEHThl MHOTOTPaHHUKA, BBIITYKJIbIC U POII
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://resh.edu.ru/
MHOTOTpaHHHUKA
[Tpusma: N-yrospHas npu3Ma; rpaHu v

46 OCHOBAaHUS IPU3MBL; IIPsIMasi U HAKJIOHHAsI POII
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh https://resh.edu.ru/
MPU3MBI

47 [Tapamnenenunesn, NpsMOYTOIbHBIN POIII
napajuleeuIe] U ero CBOMCTBa https://resh.edu.ru/
[Mupamuna: N-yronbHasi nupamMuaa, TpaHu v

48 OCHOBaHUE MUPaMUIbl; OOKOBAsI U MOJIHAS POl
MMOBEPXHOCTh MUPAMUIBI; TPABUIIbHAS U https://resh.edu.ru/
yceuéHHas mupaMua
[IpaBuiIbHBIE MHOTOIPAHHUKH: TOHSTHE
MPAaBUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS

49 npu3Ma U MpaBUIbHAS TUPaAMUJIA; POL

npaBUIIbHAS TPEYTrOJbHAS TUpaMUIa U
NPaBUJIBHBIN TETpadap; KyO

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

IIpencrasienue o NpaBUIBHBIX

50 MHOT'OTPaHHHMKaX: OKTadp, NOAEKadIp U POLI
https://resh.edu.ru/
UKOCa’IIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NIPSIMOH, TNIOCKOCTH.
ol DIEeMEHTB CUMMETPUH B IMpaMuax, POl
https://resh.edu.ru/
napaJuleIenuIe1ax, IPaBUIbHbBIX
MHOTOTpaHHHUKaX
59 BrrunciieHue 31€MEHTOB MHOTOTPAaHHHUKOB: POl
péOpa, AMaroHau, yrisl https://resh.edu.ru/
[Tnomanbs 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU IPSIMOM IPU3MBI, TUIOIIALb POIII
OCHOBaHUH, TeopeMa 0 OOKOBOM https://resh.edu.ru/
MIOBEPXHOCTHU IPSIMON IIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
54 MIOBEPXHOCTHU IIPaBUIbHONU NUPAMHUIBI, POIII
TeopeMa o IUIOIIAA1 OOKOBOM MOBEPXHOCTH https://resh.edu.ru/
YCEUEHHOU MUPaMUIbI
55 Konrtponbnas pabora no reme POIII
"MHororpaHHukm" https://resh.edu.ru/
. POII
o Honsrue 06 0oneme https://resh.edu.ru/
N POII
o ObEm mipamu et https://resh.edu.ru/
N POIII
o8 OObEm mipamu et https://resh.edu.ru/
59 O0BEM mupamMuIbI PIHI

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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POIII

60 OOBEM nupamup: 1 https://resh.edu.ru/
. POII
61 OOBEM mpu3MbI 1 https://resh.edu.ru/
.. POII
62 OOBEM npu3MEI . https://resh.edu.ru/
.. POII
63 OOBEM mp3MEI 1 https://resh.edu.ru/
64 KonTtponpsHast padora o Teme "O0bEMBI 1 POIII
MHOTOI'PaHHUKOB" https://resh.edu.ru/
[ToBTOpEHKE, 0000IIICHNE CUCTEMATU3 AT P3II
65 7. 5
3Hanuil. [locTpoenue ceuenuii B 1 https://resh.edu.ru/
MHOTOTpaHHUKE
[ToBTOpeHUE, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUH. BbI4KCIIeHHE PACCTOSHUN: MEXIY POII
66 JBYMsI TOUKaMH, OT TOYKH JO MPSIMOH, OT 1 https://resh.edu.ru/
TOYKH J0 MJIOCKOCTH, MEXKY
CKPELIMBAIOIINMUCS TPSIMBIMU
POIII
67 n 1
TOTOBasi KOHTPOJIbHAsA paboTa https://resh.edu.ru/
[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIUs
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY POII
68 CI(peI_I_II:IBaIOH_II/IMI/ICSI MPSMBIMH, MEXY 1 https://resh.edu.ru/
MPsIMOM M MJIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXY TIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






