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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeOMETpUU Ha YpPOBHE CpelHero oOlmiero oopazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yIbTaTOB
00y4YeHHsI TEOMETPUH B HANpPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
FeOMETPUUYECKUX a0CTPaKIUN, COOTHOIIEHUU PEAbHOTO U UICAbHOT0, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
croco6cTByeT (HOPMHPOBAHHIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KayecTB
MBILIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCss OAHMM W3 0a30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIPaBJICEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU pEIIeHUM 3a7ady eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsX JesTeTbHOCTH 4YenoBeka. OpHeHTalusl YelioBeKa BO BPEMEHH WM IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBITHS, (hopMa OTpaXKeHHs OKpYXKAIOIEro MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSIET pa3Hble BUAbI Y4eOHOH U TPYyJ0BOI
NEeSITEIbHOCTH, SIBISIETCS OJHUM M3 TPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMOITOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBINUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeHcTBUH, CrieU(pUYHBIX TEOMETPUH, BO3SMOKHOCTH YCIIEHUTHOTO IPOI0JIKEHUsT 00pa30BaHuUs 110
CHEIHNAIIbHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHHEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOT'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YpPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh FEOMETPUIO
Oosee riybOKO, €ci B JaJbHEWUIIEM BOSHHUKHET HEOOXOJAMMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeTebHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTYyphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BOXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (QopmupoBaHUE yMEHHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IOHATHUSMH O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJIepKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT Uil pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYICHHBIC PE3yJIbTATHI.

OTIMYIHATENBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBJISIETCSI BKIIFOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET MPOTEKAaHHE WHTYHUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HArIAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOJUTCS 3a CUET pellleHus 3a/1a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza MPOBOAMUTCA C
OTIOpPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTHU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B TPOoCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUHN pacpeaessieTcss He TOJIbKO



10 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHs Ha YPOBHE CpPEIHEro OO0MIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJAJICHUE TI'EOMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEIOBATENIBHO U TOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUH 00yJarOIINXCs,
pactupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATUS CTEpPEOMETPUH. TouKa, IpsiMasi, INIOCKOCTh, pocTpaHCcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U CIIEJICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  NapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuiockocTei. [IpocTeiime mpocTpaHcTBEHHbBIE PUTYpPHI HA TNIOCKOCTU: TETPAdP,
KyO, mapaJuiefienunena; oCTPOSHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, INIPSIMbIE IApPAJUICIbHBIE W IEPIEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIM yTroJl,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAuMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUIocKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[ToHsiTve MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHasi nmpusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cBoicrea. Ilupamuaa: n-yronpHas
NUpaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M MOJHAS MOBEPXHOCTh MNHPAMUIbL;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl INpU3Mbl W nupamuabl. [IpaBunbHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMuJia; MpaBUiIbHas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasap; kyO. [IpencraBinenue
O MPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JIoAeKa’ap W ukocadap. CedeHus MNpu3Mbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUYKH, INPSAMOM, IIIOCKOCTH.
DOneMeHTbl CUMMETPHUH B IUpaMuax, napaienenurnenax, IpaBuIbHbIX MHOTOTpAaHHHUKAX.

Brruncnenue 31€MeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPHU3MBI, IJIOLIAAb OCHOBAHMUW, TeOopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NMHUpamMuabl, TeopeMa O Iulouiaau yceu€HHo nupamuiabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAAIMH IOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OCh; IUIOMIAJb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue W BHICOTA; OCHOBAaHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. Bzaumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Iiomaib chepsl.

N3o00pakeHue e BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[TonsitTue o0 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHapa, kKoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauielbHO MW NEPHCHAMKYISPHO OCH), CEYEHHUsT KOHyca
(mapaiienbHOE OCHOBAHUIO U POXO/ISIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTu U B ipocTpancTBe. ClI0KeHUe 1 BBIYUTaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBHUI C BEKTOpaMHu.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. Ilpocrelimue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOM3BEIECHUE BEKTOPOB.
Borunicnenue yrioB MexAy NpSMBIMH U IUTOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOJ HpU
peLIeHNH TeOMEeTPUUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TMO3UIMM OO0y4aromierocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHa POCCUIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUM C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpa)KAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOWYHBOTO OyIyIIEToO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTE€MaTUYECKUM aCTeKTaM Pa3jIudyHbIX BUOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOrO U 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHATHI U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IHMYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BJIMSHUS COLHAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalMel Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpYXKaroulei cpefbl, MIIaHUPOBaHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU W MaTeMAaTUYECKOM KyJIbTYpOM KaK CPEICTBOM ITO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJCHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 0byyaowuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY MOHATUSAMH; (HOPMYIUPOBATH OMpEICNICHUsS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPHUHHUMATH, (DOPMYIIHPOBATh W MPEOOPA30BHIBATL CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpUIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIE,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKIACHUSX; IpEaarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI,

e BBIOMpATH Croco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  TIO3HAHWS;
dbopMyIHUpOBaTh BOIMPOCHI, PUKCUPYIOILINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oObeKTa, SBICHHS, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSIMU, MPOIIECCAMHU;

® CaMOCTOATENBHO (OopMyaUpoBaTh OOOOIICHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MIPEIIOI0KECHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IJI1 OTBETa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIU3UPOBATD,
CHCTEMAaTH3MPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IMYHBIX BUJIOB U (HOpM
IIPEJICTaBJICHHUS];

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, TPEACTaBIATH €€ B pa3IMyHbX (opmax,
WTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCTh HMHPOPMALMHU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KOMMyHUKamugHnvle Oeticmsus, 00ecneuusarom c@hopmuposanHoCcmsy

COYUANBHBIX HABLIKOE 00YYATOUWUXCA.

Oo0menne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aa4l, KOMMEHTUPOBATh
MOJIYYEHHBIH pe3yibTarT;

® B X0Je OOCYXKIEHHS 33[]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMO TeMBbI, TPOOIIEMBI,
pemiaeMoil  3ajaud, BbBICKA3bIBaTh WJAEW, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMH JpYrMX YYacTHHUKOB JHAaJIoOra,
OoOHapyKUBaTh pa3IMuue U CXOJCTBO MO3ULMI; B KOPPEKTHOI opme GopMyIHpoBaTh
pa3HOrIacHsi, CBOM BO3PAKEHUS;

® [IpPEeACTaBIATH PE3yJbTaThl PELICHUS 3a7au, SKCIEPUMEHTA, UCCIEA0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaThb U HCIOJIb30BaTh MPEUMYILIECTBA KOMAHAHONW W WHIUBUAYAIbHOW pabOTHI
OpU pelleHnH Y4YeOHbIX 3ajay; MPUHUMATh LE€lIb COBMECTHOW JAESTEeIbHOCTH,
IUIAHUPOBAaTh OPTaHM3ALMI0 COBMECTHOM paboThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapHUBAThCS, OOCYXKJATh IPOLECC M pe3yabTaT padoThl; 0000IIaTh MHEHUs
HECKOJIBKHX JIIOACH;

e y4yacTBOBAaTh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JNEeNCTBUS C IPYTUMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOEr0O BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBHUS.

3) Yuueepcanvnvie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusaunus:

®  COCTaBIIATH IUJIaH, AITOPUTM PELICHUS 3a7a4u, BBIOUPATh CIIOCO0 peIIeHUs ¢ YI4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pE3yNbTAaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHATHUSAMU: TOUKA, MpsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATUSMH: [APAJUICIBHOCTh M MEPHEHIUKYISPHOCTh MPSMBIX U
IJIOCKOCTEM.

KrnaccuduiupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; rpagyCcHasi Mepa JBYTPaHHOIO yIJa.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPABUIIbHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPaBUJIbHbIE MHOTOTPAaHHUKH, TPSMBIE U
HAKJIOHHBIE TIPU3MBI, TapalIeIeIUIIEeIbI).

OrnepupoBaTh NOHATHAMU: CEKYIIas INIOCKOCTb, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIONIB3YS METOJ CJICIOB.

CtpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O o0OpasiaM WId
aqropuTMaM, TPHUMEHSSA W3BECTHBIE AHATUTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKNX 3a7ad Ha BBIYUCICHUE PACCTOSHHN MEXTY IBYMS TOYKaMH, OT TOUYKH JO
MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIITUMHUCS TTPSIMBIMH.

Pemare 3amaun Ha HaxOXICHHE TEOMETPUYECKHUX BEIMYMH 1O o0OpasinaMm WiId
aNropuT™MaM, NPUMEHSS W3BECTHBIE AHAIMTHUYECKHE METOJbl NpPH PELIEHUHU CTaHJAPTHBIX
MaTeMaTUYECKUX 33/1a4 Ha BBIYHMCICHHE YTJIOB MEXAY CKPEIIUBAIOLIUMUCS MPSIMBIMH, MEXKIY
MPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
NpUMEHeHHEeM (OpPMYJ; BBIUMCISATH COOTHOIICHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (BUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsI PEHICHHS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEHIINEe MPOrPAaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATH PEAlbHBbIC CHUTYAIlUHd U
OPUMEHATh  M3YYCHHbIE TMOHATHS B  TpOLECCEe TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'€OMETPHUUCCKUX TMOHSATHH U TCOPEM,
ammapara anreOpbl; pemaTh IPaKTHYCCKUE 3a/1a4H, CBI3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MMOBEPXHOCTb, oOpazymomiue
WIMHIPUYECKON TTOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHMUECKOM
MOBEPXHOCTH, KOHYC; CepruecKas TOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, chepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OHGpHpOBaTB IIOHATUAMMU. HIaPOBOfI CETMCHT, OCHOBAaHHE CETMCHTA, BbICOTA CETMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B cdepy M OMHMCAHHBII OKOJO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCHATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYpbl OT PYKHM U C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPeoOpPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKux GUrypax, mpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTte I[CﬁCTBHH CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXXCHUS BCKTOpaA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh MpaBUIIO Napaieienunea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IMPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPa Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP TI0 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuueCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI TIpU
PEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TIPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
WCCJICZIOBATh TOCTPOSHHBIC MOJETH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabusbie IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
POII
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 POl
[MapannenbHOCTh IPSIMBIX M IIOCKOCTEMH https://resh.edu.ru/
[lepneHUKyYISIPHOCTD MPSAMBIX U POl
3 . 12
IIOCKOCTEH https://resh.edu.ru/
PoII
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
PoII
5 M 11 1
HOTOTpanHiIn https://resh.edu.ru/
PoII
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEeHME: ceueHUs], pACCTOSTHUS U YTJIb 4 1 POL
P ' P yr https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne i/

NMPOrpamMMbl

1 Tena BpameHus

2 OOBEMEI TeT

3 BexTopsl 1 KOOpIMHATEI B POCTPAHCTBE

4 [ToBTOpenue, 06001IEHNE,
cUCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoabHbie
padoTshI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

POII
https://resh.edu.ru/
OUITN

https://fipi.ru/

POII
https://resh.edu.ru/
OUITN

https://fipi.ru/

POII
https://resh.edu.ru/
OUITN

https://fipi.ru/

POII
https://resh.edu.ru/
OUIIN

https://fipi.ru/



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
/i Tema ypoka Beero Konrpoububie IIpakTHyeckue ofpajoBaTETbHbIE
padoTshI padoThI pecypenI
OCHOBHBIE MIOHATHSI CTEPEOMETPUU: TOUKA,
npsimMasi, IJI0CKOCTh, IpocTpaHcTBo. [IpaBuiia AL
1 H306pa>1<eHvHs{ Ha PUCYHKaX: U300pakeHus 1 https://resh.edu.ru/
IJIOCKOCTEH, MapaljiesIbHbIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsaTus: nepecekaronuecs MIOCKOCTH, 1 POIII
MePECEKAIOIINECs MPsAMast U IIOCKOCTh https://resh.edu.ru/
3 [TonsaTus: nepecekaronmecs MmIOCKOCTH, 1 POIII
MIEPECEKAIOIINECS MPsiMasi U TUIOCKOCTh https://resh.edu.ru/
3HaKOMCTBO C MHOT'OIpaHHUKaMH, POIII
4 HU300paKCHNE MHOTOTPAHHUKOB Ha 1 https://resh.edu.ru/
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKaX
HavanpHble cBeieHUs 0 KyOe U mupamu/e, POIII
5 ux pa3BeépTku u Mojenu. CeueHuns 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
HauanbHble cBefieHns 0 KyOe U mupamu/e, POIII
6 uX pa3BEPTKU 1 Mojenu. CedeHus 1 https://resh.edu.ru/
MHOTOTPaHHHKOB
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH POl
7 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U 1 https://resh.edu.ru/

CICOCTBUA N3 HUX




[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHHH

POIII

8 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHH U https://resh.edu.ru/
CIIC/ICTBUS M3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOSHUH POIII
9 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH H https://resh.edu.ru/
CIICJICTBHS U3 HUX
[TonsATHE 00 aKCHOMATUYECKOM MTOCTPOCHHUH POII
10 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHH U https://resh.edu.ru/
CIICJICTBHS U3 HUX
BzaumHoe pacrnosnioxxeHue npsiMbix B PolI
11 MIPOCTPAHCTBE: TIEPECCKAIOIIUECS, https://resh.edu.ru/
napajuieNIbHbIC U CKPEIIUBAIOIIHECS TPSIMBbIC
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEHN B PolI
12 MPOCTPAHCTBE: apaJlJIeNIbHBIC TPSMBIC B https://resh.edu.ru/
MIPOCTPAHCTBE; MAPAIICILHOCT TPEX
MIPSIMBIX
[TapamienpHOCTh IPSIMBIX U IUNIOCKOCTEN B POIII
13 npocTpancTse: [lapamiensHOCTh MPSIMOH U https://resh.edu.ru/
TUIOCKOCTH
14 VYTIIBI ¢ COHANPaBIEHHBIMH CTOPOHAMH P9H¥
https://resh.edu.ru/
15 Yroa Mexay IpsMBIMU B IIPOCTPAHCTBE PSU_F
https://resh.edu.ru/
16 VYroa MeXy MPSMBIMH B TIPOCTPAHCTBE POLI
https://resh.edu.ru/
17 [MTapannenbHOCTh TUIOCKOCTEH: https://resh.edu.ru/
napaJuiebHbIe TNIOCKOCTH
18 CBoiicTBa mapauIeIbHBIX IIOCKOCTEN POl

https://resh.edu.ru/




19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA PolI
IUTOCKOCTHU: TETPadIp, KyO, Hapauieienume/l https://resh.edu.ru/
. POIII
20 IT
OCTPOCHHE CEHEHHT https://resh.edu.ru/
21 [MocTpoenue ceueHuit https://resh.edu.ru/
KonrponsHas padora o teme "[Ipsimblie u PolI
22 IJIOCKOCTH B TIPOCTPAHCTBE. https://resh.edu.ru/
[TapanmnenbHOCTb NPSAMBIX U IJIOCKOCTER"
23 [lepneHuKyISIPHOCTD NPSMOM U TJIOCKOCTHU: PolI
TIEPNEHUKYJIAPHBIE IPSIMBIE B IIPOCTPAHCTBE https://resh.edu.ru/
[IpsimMble napasienbHble U POIII
24 htps://resh.edu.ru/
HEPIEHIUKYIIPHBIE K TUIOCKOCTH ps:/iresh.edu.ru
[IpsimMble napasienbHble U POIII
25 htps://
MIEPIICHIUKYIIIPHBIC K TJIOCKOCTH ps://resh.edu.ru/
26 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMOM U PolI
IIOCKOCTH https://resh.edu.ru/
97 [Ipu3Hak nepneHaAuKyJIIpPHOCTH IPSIMOU U POIII
TUIOCKOCTH https://resh.edu.ru/
28 Teopema o0 npsAMON NepHIEH UK YISIPHON POIII
MIOCKOCTH https://resh.edu.ru/
29 TeopeMa 0 npsAMoOU NepHEeH JUKYIISAPHON POIII
ILTOCKOCTH https://resh.edu.ru/
30 Teopema o npsiMO NTEPIIEHAUKYIISPHON POIII
TJIOCKOCTH https://resh.edu.ru/
[lepneHuKyIsp ¥ HAKIIOHHBIE: PACCTOSIHUE POIII
31 OT TOYKH JIO IUNIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
MPSIMOM A0 MIIOCKOCTH
32 IlepnieHqUKYISp ¥ HAKIIOHHBIE: PACCTOSIHUE POII




OT TOYKHU 0 INIOCKOCTHU, paCCTOAHUEC OT
pr[MOﬁ J0 IINTOCKOCTH

https://resh.edu.ru/

[lepnenuKysip U HaKJIOHHBIE: PACCTOSIHUE

POIII

33 OT TOYKH IO ILIOCKOCTH, PACCTOSHHUE OT https://resh.edu.ru/
IPSIMOM A0 IJIOCKOCTH
[lepneHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE POII

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUAE OT https://resh.edu.ru/
IPSIMOM A0 IIJIOCKOCTH
VYTIubl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOi PolI

35 U IUIOCKOCTBIO https://resh.edu.ru/
JIByrpaHHBIN yroJl, JMHEHHBIA Yroi POIII

36 JBYTPAHHOTO yTJTa https://resh.edu.ru/

37 JIByrpaHHBIi yroj, TMHEHHBIA yro https://resh.edu.ru/
JBYTPAHHOI'O yria

38 [lepneHUKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK PolI
NEePIEeHUKYIISPHOCTH BYX TUIOCKOCTEH https://resh.edu.ru/

39 [lepneHuKyISApHOCTD IIJIOCKOCTEMN: IPU3HAK POIII
HEPIEHIUKYIIIPHOCTH IBYX IIOCKOCTEM https://resh.edu.ru/

40 [IeprieHAMKYAAPHOCTD IUIOCKOCTEMN: ITPU3HAK PO
MEPIEHIUKYISIPHOCTH JABYX IJIOCKOCTEMN

41 Teopema o TpEx mepreHANKYISIpax https://resh.edu.ru/

42 TeopeMa 0 TpEX nepHeHAUKYIIApax P:)Hl_

https://resh.edu.ru/
43 TeopeMa 0 TpEX nepHeHAUKYIIApax Pl
https://resh.edu.ru/

KonrtponsHas pabora no remam POl

44 "TlepreHAMKYJIIPHOCTD MPSIMBIX https://resh.edu.ru/

I0cKOCTeN" M "YTIIBl MEX Y NPSIMBIMH U




IJIOCKOCTSIMHA"

Ilousarue MHOI'OrpaHHHKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U

POIII
https://resh.edu.ru/

4 HEBBIMYKIIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipusma: nN-yronapHas npusma; rpaHu u PolI
16 OCHOBAHUSI IPU3MBI; MIPsIMasi U HAKIIOHHAS https://resh.edu.ru/
MIPU3MBbI; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MIPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBII PolI
napauieJIeuIe]l ¥ ero CBOUCTBA https://resh.edu.ru/
[Inpamua: N-yrojapHas NUpaMuIa, TPAHU U POIII
48 OCHOBaHHE MHUPAMU/IbI; OOKOBAs U MMOJTHAS https://resh.edu.ru/
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yceu€HHas mupaMua
[IpaBHuIBHBIE MHOTOIPAaHHUKU: ITOHATHE POIII
NPaBUJIBHOTO MHOTOTPAHHUKA; TIPABUIIbHAS https://resh.edu.ru/
49 MpU3Ma U MpaBUiIbHAS MUPAMHJIA; PUIIN .
MpaBWJIbHAS TPEYTOJIbHAS MUpAMUAA U hitps:/fipi.ru/
MIPaBWIBHBIN TeTpadIp; KyO
POIII
[IpencraBienue o MpaBUIBHBIX https://resh.edu.ru/
50 MHOT'OTPaHHUKAX: OKTadIp, JOAEKAdIp U OUIIN
HKOCadIp. https://fipi.ru/
CummMeTpusi B TPOCTPAHCTBE: CUMMETPHSI PolI
51 OTHOCHTEJIHHO TOYKH, TIPAMO#, TUTOCKOCTH. https://resh.edu.ru/

DneMeHThl CHMMETPUH B UpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX



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

MHOT'OrpaHHUKax

Brrancnenue 31eMeHTOB MHOI'OI'PpaHHUKOB!

POIII
https://resh.edu.ru/

52 56 OUTTN
peopd, AMATOHAIH, YIB! https:/fipi.ru/
[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHON E3U—[// eduru/
- ttps://resh.edu.ru
MOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIAH
53 PRHOSTI D é’  HOmAA DU
OCHOBaHUH, TeopeMavo OKOBOM httos://fipi.ru/
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H POIII
54 MOBEPXHOCTH TPABUIIbHOM MTUPAMUJIBI, https://resh.edu.ru/
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIbI
55 KoHntposbHas paboTta 1mo Teme PolI
"MHOrorpaHHuKu" https://resh.edu.ru/
POIII
https://resh.edu.ru/
56 [TonsiTre 06 00bEMe OUIN
https://fipi.ru/
POIII
https://resh.edu.ru/
57 O0BEM nupamMusl OUITN
https://fipi.ru/
POII
https://resh.edu.ru/
58 O0BEM TUpaMUIBI OUIIN

https://fipi.ru/
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POIII

59 O0Be
HEM TTHPAMHIB! https://resh.edu.ru/
, POIII
60 06
DEM ITHPAMILILET https://resh.edu.ru/
, POIII
61 006
HEM TIPHSMEI https://resh.edu.ru/
, POIII
62 06
DEM TIPHIMBT https://resh.edu.ru/
https://resh.edu.ru/
, OUTIN
63 00 -
BEM HPHSMET https://fipi.ru/
POIII
KonTponbnas padota no teme "OOBbEMBI https://resh.edu.ru/
64 " OUIN
MHOTOTPAaHHHKOB https://fipi.ru/
POIII
[ToBTOpEeHME, 06001IEHNE CHCTeMAaTHU3AIINS https://resh.edu.ru/
65 3Hanuid. [locTpoenue ceueHuii B OUITN
MHOTOTPaHHUKE https://fipi.ru/
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS PolI
3HaHUil. BeIUnCIeHre pacCTOSHUI: MEKTY https://resh.edu.ru/
66 JBYMSI TOYKaMH, OT TOYKH JIO TIPSIMOH, OT OUIIN o
https://fipi.ru/
TOYKH J0 TUTIOCKOCTH, MEXTY
CKPEUIMBAOIIUMUCS MPSIMBIMH
POIII
https://resh.edu.ru/
67 HToroBasi KOHTpOJIbHASA paboTa OUTTN

https://fipi.ru/
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[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTH3 AU
3HaHUU. BeruucieHue yrioB: Mexay

68 CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXKY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

POII
https://resh.edu.ru/
OUTIN

https://fipi.ru/



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgpoBbie
Ne n/m Tema ypoka Konrpoabubie  IIpakTuuyeckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 Cdepa u map: eHTp, paanyc, AMameTp; 1 POII
IUIOIA/Ib TOBEPXHOCTHU ChEpPhI
https://resh.edu.ru/
OUTTN
BsanmHuoe pacrionoxenue chepsl u
2 TUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 https://fipi.ru/
cthepe; miomaas chepsl
3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 POl
Ceuenus mapa
https://resh.edu.ru/
HunuHapuyeckas HOBEPXHOCTb, OUTTU
o0pa3yromue UIHHIPHYECKON o
4 — . 1 https://fipi.ru/
PXHOCTH, OCh LIWJIMHIPUYECKOMN
MOBEPXHOCTH
Hunuaap: ocHoBaHUS U GOKOBast POII
5 MOBEPXHOCTh, 00pa3yromias U OCh; IIIOIIAIb 1
6 . . https://resh.edu.ru/
OKOBOM U MOJHOW MOBEPXHOCTH
N306paxeHne NUINHAPA HA MJIOCKOCTH. OUTIN
6 PazBépTka mmmmnapa. CedeHus UInHApa 1

(MI0CKOCTHI0, MapaIEIbHONW WIIN
NEepIEeHIUKYIIIPHON OCH LIUIMH]PA)

https:/fipi.ru/



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

Konunyeckas moBepxHOCTh, 00pasyroliue

POIII

7 KOHHYECKOW TTOBEPXHOCTH, OCh U BEPIIHHA

KOHUYECKOW MOBEPXHOCTH hitps://resh.edu.ru/
OUTIN
Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolias U 0Ch; IJIOMAab OOKOBOM U https:/fipi.ru/
TIOJTHOM TTOBEPXHOCTH

9 Y ceu€HHbIN KOHYC: 00pa3yIoNIHe U BHICOTA; oI
OCHOBaHUS U OOKOBasi TOBEPXHOCTh

https://resh.edu.ru/
I/I306"pa)KGHI/Ie KOHYCa Ha TUIOCKOCTH. DU

10 PasBépTka koHyca. CeueHus: KOHyca httos://fipi.ru/
(MJI0CKOCTBIO, TAPAJLICIIbHOW OCHOBAHHIO, U
TUIOCKOCTBIO, IPOXO/ISIIEH Uuepe3 BepIIuHY)

1 KombOunanus ten BparieHus u PolI
MHOTOTPaHHHKOB https://resh.edu.ru/
MHOrOrpaHHHK, OMUCAHHBIN OKOJIO CEPHI; OUTIN

12 cepa, BIIMCAaHHAs B MHOTOIPAHHHUK HJIH B https://fipi.ru/
TEJIO BpaIeHUs

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA POII
00BEMOB TeN https://resh.edu.ru/

OUTIN

14 O0BEM IIMITHHpA, KOHYCa https://fipi.ru/

15 O0béM 11apa U mIoImaas chepbl POIII

16 ITooGHBIE TETa B IPOCTPAHCTBE. https://resh.edu.ru

CooTHOoIICHUS MCXKAY IUIoIagsaMu

OUIIN
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https://fipi.ru/
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MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

https://fipi.ru/

KonTtponpsHas padora no Temam "Terna

POIII

17 " " n
BparieHus" u "O0beMbl Tel https://resh.edu.ru/
18 BekTop Ha IIIOCKOCTH M B IPOCTPAHCTBE
19 CrnoxeHue 1 BBIYMTAaHUE BEKTOPOB POIII
https://resh.edu.ru/
20 YMHOXKEHUE BEKTOpa Ha YHUCIIO
Paznoxenue BekTopa 1o Tpém PolI
21 HEKOMILUIaHAPHBIM BekTopam. [IpaBuio https://resh.edu.ru/
napaienenuneaa
Pemenue 3a1a4, CBSI3aHHBIX C
N . POIII
22 NPUMEHEHHEM MPaBUJI JEUCTBHH C
https://resh.edu.ru
BEKTOpaMH
1 OUITA
PSIMOYTOJIbHAsI CHCTEMa KOOPIHHAT B httos:/fipi.ru/
23 npoctpancTBe. KoopauHaThl BEKTOpa.
[Tpocreiimme 3agaun B KOOpAMHATAX
24 VYron mexay Bektopamu. CKansipHOE PO
IPOU3BE/ICHUE BEKTOPOB https://resh.edu.ru
B OUITN
o5 BIYHMCIICHHUE YTJIOB MEXAY MPSMBIMU U httos://fipi.ru/
IUIOCKOCTSIMU NEpS.[AIpL. U,
26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU POII
pELICHUH T€OMETPHUECKUX 3aj1au https://resh.edu.ru/
K 5 B OUITN
97 OHTpOJIbHAs paboTa 1o Teme "BekTops! u httos//fipi.ru/
KOOpJMHATHI B IPOCTpaHCTBE"
28 [ToBTOpeHME, 0000MEHNE 1 POIII



https://fipi.ru/
https://resh.edu.ru/
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cucremarusanus 3HaHuiH. OCHOBHBIE https://resh.edu.ru
burypsl, pakTbl, TEOPEMBI Kypca OUITN
IUTAHUMETPUH https://fipi.ru/
[ToBTOpeHue, 0600IICHNE 1
29 cucremaruzanus 3HaHuiH. OCHOBHbBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
TUTAHUMETPHUH
[ToBTOpeHue, 0600IICHNE 1
. POIII
30 CUCTeMAaTH3aIMsl 3HAaHUH. 3a1a4n 1
https://resh.edu.ru
IUTAHUMETPUH U METOJIbI UX PEIICHHSI
1 S0 OUIN
OBTOpeHue, 000 HleHI:Ie u httos://fipi.ru/
31 cUCTeMAaTHU3alysI 3HaHUH. 3a1aun 1
IUTAHUMETPUH U METOJIbI UX PEIICHHSI
POIII
I1 000
CH(L]iTe(;f;;IZZ, (I)/I}IOSI-?;SIII-/II;e gCHOBHHe hitps://resh.edu.ru
32 burypst (I)aKI”_ll“LI TEO eMI;I Kypca L ®UIH
YPRL > TEOPEMBLEYP https://fipi.ru/
CTEpEeOMETPUHN
33 HToroBas KOHTpoJIbHAsA paboTa 1
[ToBTOpenue, o6obIIeHNE 1 PO
34 . 1
cHUCTEeMaTH3aIus 3HAHUI https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

1. I'eomerpus. bazosriii ypoBens: 10 kitacce: yueOonux/ A.I'. Mepaisk, JI. A. HomupoBckuid,
B.b. [Tonouckuii u ap. - 3-e usn., crepeotut. - M.: Bearana — I'pad.

2. I'eomerpust. bazoBsiit ypoBens: 11 kiacc: yueonux/ A.I'. Mep3msik, 1. A. HomupoBckwit,
B.b. Ilononckuii u ap. - 3-e u3., crepeoturl. - M.: Bentana — I'pad.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. I'eometpus. 10 knacc. ba3oslit ypoBenb. YueOHoe nmocodue. Mepsisak A.L.,
Homuposckuii JI.A., [Tononckuii B.b. . - M.: Benrana — I'pad, xopnopanus "Poccuiickuii
yueOHUK"

2. I'eomerpus. 11 kiacce. ba3zoBeiit ypoBens. YueOHoe nocodue. Mep3mnsik AL,
Homuposckuii [[.A., Ilononckuii B.b. . - M.: Benrana — I'pad, kopnopanus "Poccutickuit
yueOHUK"

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. http://school-collection.edu.ru- Equnas xoiiekius mudpoBeIX 00pa3oBaTeIbHBIX
pecypcoB

2. http://fcior.edu.ru- denepanbHblii IeHTP HHHOPMAILIMOHHO-00PA30BATEIBHBIX PECYPCOB
(OLIIOP)

3. http://www.exponenta.ru- O6pa3oBaTesbHbIi MaTEeMaTHUECKHIA CAUT

4. http://mirmatematiki.ru [Ipe3enTanuu mo MmaremMaTrke, aireOpe U TeOMETPHU

5. https://oge.sdamgia.ru/- O6pa3oBaTebHbIH TOPTA JJIsI TOJTOTOBKH K SK3aMEHAM

6. http://fipi.ru/ - denepanbHblii HHCTUTYT MEAATOTMYSCKUX U3MEPCHUI
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