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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLINXCS
10 —11 xmaccoB pa3zpaborana Ha ocHOBe DeepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO
CTaHaapTa cpeaHero ooumiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH,
IPEIbABISEMBIX K MAaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCHICKOrO0 0Opa3oBaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIIOLIMMU OCHOBY JJISi CaMOpa3BUTHSI M HENPEpPHIBHOTO 00pa3oBaHUs, IEJIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO Pa3BUTHS IUYHOCTH 00YYarOIMINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M IPEIMETHBIX Ppe3yJbTaToB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOM TI'PaMOTHOCTH, H3YyYEHMsI IPYTUX Y4eOHbBIX JUCLUIUIMH.
Pa3zButne y oOydaromiuxcsi NpPaBUIBHBIX IPEICTABIEHUH O CYIIHOCTH U HPOUCXOXKIACHUU
TreOMETPUYECKUX a0CTpaKIWii, COOTHOIIEHHH PEAbHOTO U HJCaTbHOI0, XapaKTepe OTPaKeHHS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAy4YHOM IIO3HAHUUM U B IpaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIUXCs, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS a[alTallii B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHUS KaK JUCLUIUIMH €CTECTBEHHO-
Hay4YHOH HalpaBJIEeHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJNI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3a7ady eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTeabHOCTH 4denoBeka. OpueHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloOIEero MHupa,
YCIIOBHE  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSIET pa3Hble BUbI YUEOHOM U TPYI0BOI
NeSITebHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KadyecTB, IMO3TOMY akKTyajbHa
3agada (GOPMHUPOBAHUS y OOYYAIOIIMXCSl NMPOCTPAHCTBEHHOIO MBIIUICHUS KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B TOJATOTOBKE K MPAKTUYECKON
JEeSITETTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIuXcs udepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIETU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHELHATBHOCTSM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYEHA IS OOYYaIOLIMXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYHUTENBHBIX 3aTPyJAHEHHUH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOXKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yOo0KoO, €clii B JaJibHEHIIeM BO3ZHUKHET He00XOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCCHOHATILHOM 1eATEIbHOCTH.

JlocTikeHue e OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3agad. [IpuopuTteTHBIMU 3aauaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH KyNbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEeMAaTUYECKUX MOJEINSX, [TO3BOJISIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO MUPA;

e (opMupoBaHHE YMEHHs pACIIO3HABAaTh Ha 4YEPTEXkKaxX, MOJCISAX M B PEATbHOM MHUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUryp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJIaX BpAIlleHUs] U UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (OpMHUpOBaHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  peIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Da3BUTHE MHTEJJIEKTYAJIbHBIX W  TBOPYECKMX CcHOCOOHOCTell  oOywaromumxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (DYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUHU: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBAaTH WX HaA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKU ammapaT Jjs pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYIEHHBIC PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HayaJle €ero u3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO TIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TIPEIMETa.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTHUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TNPEACTABICHWH Yy YydYamImxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET peIlleHus 3a/a4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, a OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIAHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHusI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHukn», «lIpsiMble U TIIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacnpeaessieTcs He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TOjJaM OOYYeHHs Ha YpPOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKKUM 00pa3oM,
9T0ObI  OBJAJCHHE TIEOMCTPUYCCKUMH  IMOHATHSMHA ¥  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO M IOCTYMATENbHO, C COOJIIOJICHUEM TMPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IeéOMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriyossis e€, 00pa3yst IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Heaemno B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHCcTBo. [loHATHe
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IpPSIMBIMU B
npoctpaHcTBe.  [lapaminenbHOCTh  IUIOCKOCTEH:  MapajulelbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTei. [IpocTeiiume npocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTHU: TETPadp,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYCHU.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH OPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISIPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOW M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAacCTOSHUE OT NPsIMOM A0 TUIOCKOCTH, NpOeKUus (GUTypbl Ha IIOCKOCTb.
[lepneHAMKyYISPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TpEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[loHsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrospHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HAKJIOHHAsI IPU3Mbl; OOKOBAs U IOJIHAS IOBEPXHOCTb IIPU3MBI.
[Tapannenenunen, NpsMOYTroJIbHBIN Mapajuiesienunes U ero cpoiictBa. [Iupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUpPaMU/Abl; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl MNpuU3Mbl W nOUpamuiabl. I[IpaBuiibHbBIE
MHOTOI'PAHHUKHU: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS IPU3Ma M IIpaBUIIbHAsS
NUpaMKJIa; MpaBUiIbHAas TPEYroibHas MUpaMKia U IpaBUIbHBIN TeTpadap; KyO. Ilpencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoAeKa’aAp M ukocadap. CedeHHs HOpU3MBI U
MUpPaMUIBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuax, napajuieienuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. [Tnomans 0oxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON NHpaMUAbl, TeOpeMa O IUIom@aau yceu€HHo mnupamunabl. [loHsTHe 006 00BEME.
O06BEM nupamMusl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuueckas MOBEPXHOCTh, O00pa3ylolMe IUINHAPUYECKONH TMOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxHOCTH. LluauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromias M OChb; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliie W BHICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3ammHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00pakeHue e BpalieHus: Ha IIocKocTh. Pa3BépTka LUIMHIpA U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpalllEHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO M TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOXKEHNE U BBIYMUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHATax. YToa Mexay BekTopaMu. CKallipHOE IPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsIMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
peLIeHNN TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHUS IporpamMmbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroUmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, NpPOIENyp TpakJaHCKOro oO0IiecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMAMU 1 Ha3HAUEHUEM.

ITaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUUCKOM Ipa)IaHCKOW MACHTHYHOCTH, YBOKEHHUS K MPOLLIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MAaT€MaTUKOB M POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAHUIO ITHX
JOCTHO)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

JCTETUYECKUM  OTHOLIEHWEM K  MHpY, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3aJay, pelIeHUul, pacCyKIeHHH; BOCHPUUMYHUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUs NPUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKEe, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIICHCTBOBAHHUS, IPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATEBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHUEM COBEpIlaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
€caM000pa30BaHUI0 Ha MPOTSDKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHUIO B
pelIeHnr TPAKTUYECKUX 3314 MaTeMaTUYeCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MPUPOIHOW U COLMAIBHON Cpeibl, OCO3HAHUEM
rI00aNbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOiieM; OpUeHTaluel Ha  MpUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHN I pelIeHMs 3a/ad B 00JIaCTH OKPY)KAIOLIEH cpenbl, MIaHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs OKPYKAIOILEN CPEJIBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTW4ecKod HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOH KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYIIECTBJISATH IIPOEKTHYKD M  HCCIEINOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaThkay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMEbHbIMU  Oellceusimi,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUSAMU,  YHUBEPCAIbHOIMU — PecyIsmUuHbIMU
OelicmeusmMu.

1) Yuusepcanvuvie nosnasamensusie oeticmsus, obecneuusaiom gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCo8 00yHarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaAIowe20 Mupa,
NpUMEHeHUe I02UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMmeHull pabomams ¢ uHgopmayuetl).

Ba3oBbie JlornuecKne AeiiCTBUS:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUI, OTHOLICHUH MEXIy MOHATUSAMH; (HOPMYyITHUpPOBATH OINpPEIECIICHUS MOHITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAIN3A;

® BOCIPUHHMATH, (POPMYTUPOBATh U MPEOOPA30BBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

®  BBIIBJIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEYHs B (hakTax,
JIAHHBIX, HAONIOJNECHUSIX W YTBEPXKACHUSX; IpeIyiaraTb KPUTCPUU JUIsl BBISBICHUS
3aKOHOMEPHOCTEH ¥ MIPOTHBOPCUHIA;

® JlenaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTH CrocoO pemieHuss y4eOHOUM 3amaud (CpaBHHUBATh HECKOJIBKO BApHUaHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

ba3zoBbie ucciieqoBaTe/IbCKHeE 1eHCTBUA:

® HCIOJNB30BaTh  BOMPOCHI  KaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLTUE MPOTUBOpEUHEe, MPoOIeMy, yCTaHaBIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOOBeKTa, SBICHHS, IIpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0BEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (OpMyIHUpOBaTh OOOOMIEHMS U BBIBOABI 1O  pe3yiabTaTam
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



IMPOrHO3UPOBATH BO3ZMOXKHOC pa3BUTUEC IPOLECCCA, a TAKKEC BbIIBUTIaTh IIPEAIIOJIO0KCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISABIIAITH 1eDUIIUTHI MHPOPMAIIUK, TaHHBIX, HEOOXOIUMBIX JUIS OTBETAa Ha BOIPOC M
JUIsl pELIEHUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHHMKOB PpA3JIMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U WHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B pasNu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAIMU IO CaMOCTOSITENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvhvle KoMMmyHuKamugeHwle Oeliicmsus, 0becnewusaonm coopmuposaHHoCcmy
COYUANBHBIX HABLIKO8 00YYAIOWUXCSL.
Oomenue:

BOCIIPUHHUMATh U (pOPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OoOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOIO TOYKY 3pEHHUSl B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1€ 00CYKJICHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOI TEMBI, IPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXKXKACHHUA C CYXICHHUAMU APYIruX YYaCTHUKOB Auajiora,
0OHapY)XKMBaTh pa3jIn4re U CXOJCTBO IMO3UIMH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIaCHsl, CBOM BO3PAKEHUS;

IPE/ICTAaBIATh PE3YNIbTAThl PELICHUS 3aJaul, SKCIIEPUMEHTa, UCCIICIOBAHUS, MTPOCKTA;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BBICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
OpU pelleHnu Y4eOHbIX 3ajay; MPUHUMATh LE€lIb COBMECTHOW JESTEeNbHOCTH,
IUIAaHUPOBaTh OpPraHM3aLMI0 COBMECTHOM paboThl, pachpeneisTb BHIbI pPadoT,
JIOTOBAapHUBAThCs, OOCYXKJaTh IpOLECC M pe3ylnpTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMb» W WHBIE); BBINOJHATH CBOIO 4YacThb pabOThl U KOOPAMHHPOBATH CBOU
JNENCTBUS C IpYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOET0O BKJIaJa B 001U
HPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vnusepcanvnuie pezynamuenuie delicmsus, obecneuusaiom @opmupo8aHue CMulCl08bIX
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 peIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaleTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3ysibTaTa PElIeHUs MaTeMaTUYecKOou
3a/1a4u;

® MpeABHAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELICHUH 33Ja4d, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JESITEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSAMU: NAPAVIETBHOCTh M NEPHEHAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloOI0KEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOIO yIJjia; JMHEHHBINA yroJl ABYrPaHHOTO YIJIa; FpajycHas Mepa JIByTpaHHOIO yrJja.

OrniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIBHBIM MHOTOTPaHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIsl  KJacCH(UKAIIII
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE IPU3MBI, TapalIeeUIe/Ibl).

OnepupoBaTh NOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

CtpouTh ceueHUs] MHOTOIPAaHHHKOB METOAOM CJIEJ0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXXIEHME TE€OMETPUYECKUX BEIMYMH 1O o0pasuaMm WiId
aIropuT™MaM, TNPUMEHSS HU3BECTHHIE AHAJUTHUUECKHE METOJbl IPU PEUICHUH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3a7ady Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IABYMs TOYKAaMH, OT TOUYKH J0
NPsIMOM, OT TOYKH /10 TUIOCKOCTH, MEKIY CKPEIIUBAIOUIUMUCS MPSMBIMHU.

Pemarp 3amaun Ha HaxXOXJACHHE TEOMETPUYECKUX BEIMYMH 10 oOpaslaM WIn
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEUIeHUH CTaHAapTHBIX
MaTE€MaTUYeCKUX 3a/lay Ha BBIUMCICHUE YIJIOB MEXKIY CKPEIIMBAIOUIUMUCS MPSAMBIMHU, MEXIY
IPSIMOM M TNIOCKOCTBIO, MEXKY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpU3Ma, MUpaMuja) ¢
npuUMeHeHHeM (OpMyJ; BBIUUCISATH COOTHOIIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUHU; LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI.

N3Bnekatb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

[lpuMeHsATh TeoMeTpuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, €CJIM YCJIOBUA NPHUMCHCHUA 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJIyYCHHBbIC 3HAHHMS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOpMyYITUPOBAHHOW MPOOIEMbI, MOICIHUPOBATh pPEATbHBIC CHTyallUd Ha S3bIKE TI'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHHEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast IIOBEPXHOCTH, oOpazyroriue
[WIAHIPAYECKON TTOBEPXHOCTH; MIIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas TOBEPXHOCTb.

Pacrnio3HaBath Tena BpameHus (IHIUHIDP, KOHYC, cdhepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHUE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOIMIAIN TTOBEPXHOCTEH TeN BpaIEHUs, TEOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdhepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIHCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
TEJL

N300paxarh m3ydaemble (UTYpPHI OT PYKH M C TPHUMEHEHHEM MPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BBIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAI[CHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE MHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKEHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCII0, OOBSICHATH, KAKHMHU CBOMCTBAMHU OHH 00JIAJIafOT.

[TpuMeHsTh paBUIIO Mapaieienue/a.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensiTh reoMmeTpuueckue (aKThl I PEIICHUS CTEPEOMETPUYECKUX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYCCKMX OTHOIICHWH W HaXOXXICHUE
TEOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHN CTaHIaPTHBIX MAaTEMATHYECKHX 3a71ad.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEIICTBA H JIICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a]1aY.

[lpuBoUTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBbIC 3HAHHWS Ha MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHSTHS B  MPOILECCe IOWCKA  PEIICHUS  MaTeMaTUYeCKH
c(OpMYITHPOBAHHOW TPOOIEMBI, MOACIUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJEITU C WCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUU U TEOpEM,
anmapara aJreOpsl; peniath NPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC C HAXO0XJICHUEM T'€OMETPHUYSCKIX
BCJIMYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10 bubmrorexa IOK
https://m.edsoo.ru/1¢209e37
) [IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE. 12 | Bbu6moreka [IOK
[MapannenbHOCTh NPSIMBIX M IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAMKYIAPHOCTD NPAMBIX U 1 bubnnorexa [JOK
TUTOCKOCTEH https://m.edsoo.ru/1c209e37
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTAMH 10 1 Bubmmorexa HOK
https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
> Muororpatict H ! https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 Bubmmorexa HOK
https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHMUS, PACCTOSIHUS U YIJIbI 4 1 Bubmmorexa [OK
’ https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Kourpoubusie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
1 Temna BpanieHus 24 bubmmorexa LOK
pattt https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
2 O05Bé 9 1
HEMBLTE https://m.edsoo.ru/1¢209e37
3 BekTops! ¥ KoOpAMHATHI B IIPOCTPAHCTBE 21 1 bubmorexa [TOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHME, 0000IICHNE, 14 1 bu6mmoreka [IOK
cUCTeMAaTH3aIus 3HaHUI https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO YACOB I10 68 3 0

[NPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KosunyecTBo 4acoB 1 JIeKTPOHHBbIE HU(POBHIE
° ara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTbI padoThbI pecypcnl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IIpsAMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
| P 6Tp P 1 bubnunoreka LIOK
N300paXCHUA Ha PUCYHKAX:
p pHcyH N https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CepeIuHBI OTpe3Ka
ITonsTud: nepecekaromumecs
) P | bubnuoreka [IOK
MIJIOCKOCTH, TTEPeCeKaronuecs
> T°P https://m.edsoo.ru/2d8a9¢99
npsiMasi M MI0CKOCTh
IToHsATHSA: IEpeceKaromecs
3 P | bu6mmoteka IIOK
MIJIOCKOCTH, TTePECeKaronuecs
> T°P https://m.edsoo.ru/db685e73
npsiMasi M MI0CKOCTh
[TonsiTHE 00 aKCHOMAaTHYECKOM
4 MIOCTPOEHUHU CTEPEOMETPHHU: 1 bubmmorexa [JOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CJICACTBUA U3 HUX
[TonsiTHE 006 aKCHOMAaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHHU: bubmmorexa [JOK
5 1
AKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢8cb4
CJIEJICTBUS U3 HUX
6 [TonsiTue 00 aKCHOMATHYECKOM 1 bubnunoreka LIOK

HOCTPOCHUU CTEPEOMETPUU:

https://m.edsoo.ru/65¢6b106
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AKCHOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHU:

bubnunorexa LIOK

! AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJICZICTBUS U3 HUX
[TapannensHOCTh MPSAMBIX U
TUIOCKOCTEH B MTPOCTPAHCTBE:
8 napajuliesibHble r]i)pm\?:ﬂe B Bubmmorexa HOK
https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; MapAIICTLHOCTh
TPEX NMPAMBIX
[TapannensHOCTh MPSAMBIX U
9 IJIOCKOCTEN B TPOCTPAHCTBE: bubmmoreka [JOK
[TapannenbHOCTh IPSIMO U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
B3anmMHoe pacronoxkeHne npsMbIxX
B IIPOCTPAHCTBE: MEePEeCceKaAIoNUecs, bubmuoreka [IOK
10
napaieNlbHbIe ¥ CKPEIINBAIOIIHECS https://m.edsoo.ru/1a2520f6
psSMbIC
1 Yrael ¢ cOHanpaBJIE€HHBIMU bubnmnoreka [JOK
CTOpPOHAMH https://m.edsoo.ru/9f4071b9
12 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edsoo.ru/fe733862
13 Yron mexay npsiMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
14 [TapamienbHOCTD IIJIOCKOCTEN: bubmuorexa [IOK
napaiesbHble TIOCKOCTH https://m.edsoo.ru/2e18f255
15 CBolicTBa napauiesIbHbIX bubnuorexa [JOK



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/93ad36b3
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TUIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHBIE
16 (birypm Ha nnoI::KOT(;I;H: TEeTpa’ap, bromorexa IOK
https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnesn
3HaKOMCTBO C MHOTOI'paHHUKAMH,
HN300pakeHHEe MHOTOTPAaHHUKOB Ha bubmuorexa [JOK
17
PUCYHKAaX, Ha MMPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
geprexax
Havanbnbie cBenenus o kyoe u
18 NUpamMuae, ux piBBépTKI/IZI MOJIETIH. Bubmmorexa [OK
’ https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
HavanbsHbie cBeieHus 0 KyOe u
19 NUpamMuae, ux pI;BBépTKI/IZI MOJIETIH. Bubmmorexa HOK
’ https://m.edsoo.ru/3d8{fd32
CeueHust MHOTOTPaHHUKOB
. bu6moreka [JOK
20 Hoctpoetiite cewerit https://m.edsoo.ru/1d434d0f
21 ITocTpoeHue ceyenuit bubamorexa LOK
https://m.edsoo.ru/ec26fe5d
KonTponbHas padbora no teme
” "ITpsiMbl€ M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamieabHOCTb https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH MPAMON 1
23 HJ'I(I))CI(O(f[I/IZ}l"IeppHeHI[I/IKle)'IHpHLIe bubamorexa LIOK
https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bu6muoreka [JOK
MEePIEHINKYIISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0acl11c95
25 [IpsimMble napaenbHbIe U bubmuorexa [JOK
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NEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISpHOCTH bubmuorexa [IOK
NPSMOM U TIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHIuKyJISpHOCTH bubmuorexa [IOK
MPSIMOM M TUIOCKOCTH https://m.edsoo0.ru/79165d15
)3 Teopema o npsamoit Bbu6muoteka [JOK
NEePIEHANKYISIPHOH MII0CKOCTH https://m.edsoo.1ru/635c¢5087
29 Teopema o npsmoi bubnnorexa [JOK
NEePIEHANKYISIPHOH MII0CKOCTH https://m.edsoo.ru/bd37458
30 Teopema o npsmMoi bubnnorexa [JOK
NEPIEeHIUKYISIPHON MII0CKOCTH https://m.edsoo.ru/7d18834b
[leprienaAuKyYISAp ¥ HAKJIOHHBIE:
31 paccTosiHue OT TOYKH 110 bubmmnoreka HOK
TUTOCKOCTH, PACCTOSTHHE OT TPSIMOM https://m.edsoo.ru/33¢c477d3
JI0 TUIOCKOCTH
[eprienaAuKyYISAp ¥ HAKJIOHHBIE:
paccrositHue OT TOYKH 110 bubmmnorexka HOK
32 .
TUTOCKOCTH, PACCTOSTHHE OT TPSIMOM https://m.edsoo.ru/66fefadd
JI0 TIJIOCKOCTH
[leprieHAUKYISAp ¥ HAKIOHHBIE:
paccTositHue OT TOYKH 110 bu6muoreka [JOK
33 .
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
JI0 MJIOCKOCTH
[leprienaAuKyNAp ¥ HAKJIOHHBIE:
14 paccTositHue OT TOYKH 110 bu6muoreka [JOK
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/dbee22bc
J10 TUIOCKOCTH
35 Teopema o TpEx nmepneHANKYISIpax bubnmoreka [JOK
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https://m.edsoo.ru/e4972cdc

36 Teopema o Tpéx nmepneHANKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
37 Teopema o TpEX nepneHaUKyIApax bubnrorexa LOK
https://m.edsoo.ru/9f246736
38 VYrael B IPOCTPAHCTBE: YOI MEXKIY bubmmoreka [JOK
IPSMOM 1 TNTIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
19 JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
40 JIByrpaHHbIi yroJi, TMHEHHBIN yroa bubnuoreka [IOK
JIBYTPAHHOIO yTria https://m.edsoo.ru/c7c777ed
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:
41 HpESHaIf[ negnegnnxynﬂpHOCTH Bubmmorexa HOK
g https://m.edsoo.ru/ec3e2da3
JIBYX TIJIOCKOCTEH
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:
42 HpESHaIil negnegnnxynﬂpHOCTH bubmmorexa LIOK
g https://m.edsoo.ru/ed9e2a8e
JIBYX TIJIOCKOCTEH
[TepneHAUKYIIPHOCTD MIOCKOCTEH:
43 anEI)3HaI<H negneEnHKyHHpHOCTH Bubmmorexa HOK
g https://m.edsoo.ru/ba75dc57
JBYX IJIOCKOCTEH
KonTtponsHas pabora no Temam
44 "TlepnieHAUKYISPHOCTD MPSIMBIX U bubmuoreka [IOK
riockocteil" u "Yriibl Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[Tapannenenurnen, NpAMOYTOJbHBIN bubnuotexa [JOK
45 .
napaiesienune]] ¥ ero CBOMCTBa https://m.edsoo.ru/8a7be683
46 [ToHsiTHE MHOTOTpaHHUKA, bubnuorexa [JOK

OCHOBHBIC 2JICMCHTbBI

https://m.edsoo.ru/2d24e873
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MHOTOI'PaHHUKA, BBITYKIJIbIEC U
HEBBIITYKJIbIE MHOTOTPaHHUKU;
pa3BEépPTKa MHOTOTPAaHHUKA

47

[Ipusma: n-yronpHasi mpu3ma; rpaHu
¥ OCHOBAHUS IPU3MBIL; IpSMasi 1
HaKJIOHHAS MIPU3MBI; OOKOBast U
HIOJTHAS! TIOBEPXHOCTH MTPU3MBI

bubnunoreka LIOK
https://m.edsoo.ru/b4ad63ad

48

[Tnomans 60KOBO MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU
MIPU3MBI, TUIOIIAb OCHOBAHHIH,
TeopemMa 0 OOKOBOH MOBEPXHOCTH
NPSMOM MPU3MBI

bubnunoreka LIOK
https://m.edsoo.ru/37d84157

49

[Mupamuaa: n-yroiapHasi mupaMuia,
IpaHy U OCHOBaHHE TTMPAMHU/IBL;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
MUPaMU/IbI; IPaBHIIbHAS U
yced€HHas MMpamuia

bubmmoteka IIOK
https://m.edsoo.ru/tblcd0as

50

[Tomane 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTHU IIPaBUIbHOU
NUPaMHU/JIbl, TEOpEMa O IO N
OOKOBOM OBEPXHOCTH YCEUEHHOM
MUPaAMUJIbI

bubmmoreka IIOK
https://m.edso0o0.ru/5603e30b

51

[MpaBrIbHBIC MHOTOTPAHHHUKH:
HOHSITHE TPABUIBHOTO
MHOTOTPaHHHKA; TIPABUIIbHAS
npu3Ma U MpaBUIbHAS TUPAMUJIA;
npaBWIbHAS TPEYTOJIbHAS TUpaMHIA
U TIPaBUJIBHBIN TETpadp; KyO

but6mmoreka [IOK
https://m.edso00.ru/074c8865

52

[IpencraBienue o MpaBUIbHBIX

but6mmoreka [IOK
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MHOTOTPaHHUKAX: OKTa3p,
JOJICKAdAP U UKOCAdIP.

https://m.edsoo.ru/a0fdd5bf

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI

bubnunoreka LIOK

>3 CUMMETPUH B TUPAMHJIAX, https://m.edsoo.ru/b9e777d9
napasuleseue/1ax, MpaBuiIbHbIX
MHOTOTPaHHHKAX
Brranciaenu MEHTOB
54 MHoroCrJ;ZHHeI/IiJ(I)i: ;é6;a, Bubmmorexa HOK
https://m.edsoo.ru/6¢cdbecef
JTMAarOHaJH, YIJIbI
55 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95{5c04
N bubmuoreka [IOK
36 Homsrue 06 0breme https://m.edsoo.ru/7ad0020b
57 O06BEM TUpamMuIbI bubmmorexa LOK
https://m.edsoo.ru/235171b3
58 O06BEM TUpamMuabI bubmmorexa LIOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMHUTBI bubmmorexa [OK
https://m.edsoo.ru/79¢10312
but6mmoreka [IOK
60 OOBEM mupamu el https://m.edsci.ru/2faadc3f
61 O0BEM TTPU3MBI bromrorexa OK
https://m.edso00.ru/79853608
N bubmuoreka [{OK
62 OObEM Mpu3MEI https://m.edsoo.ru/1e053890
63 O0BEM IpU3MBI bubnuorexa [JOK
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https://m.edsoo.ru/482d3f51

64

65

66

67

KontponbsHas paboTa no reme
"O6BEMBI MHOTOTPaHHUKOB"

[ToBTOpeHME, 0600IIEHNE
CHCTeMaTH3aIys 3HAHH.
[TocTpoenue ceueHuii B
MHOTOT'PAaHHHKE

[ToBTOpEeHME, 0000IIEHNE
cHUCTEMaTH3allMs 3HAHW.
Berunciienue paccTOsIHAN: MEXITY
JBYMsI TOYKAMH, OT TOYKH JI0
IPSIMOM, OT TOYKH JIO IIOCKOCTH,
MEXTy CKPEIUBAIOIUMUCS
PSIMBIMH

Hrorosas KOHTPOJIbHaA pa60Ta

bub6nmmoreka [IOK
https://m.edsoo.ru/28a6573¢

bub6nmoreka [IOK
https://m.edsoo.ru/098bedad

bubmuoreka [{OK
https://m.edsoo.ru/f7792ba9

bubnuoreka [{OK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEHnue, 06001mEeHNE
cucTeMaTH3anus 3HaHUi.
Brraucnenue yrio: Mexay
CKPEIMBAIOIIUMHUCS MPSMBIMH,
MEXIYy IPSIMOH U TIIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YTJIOB MEXIY
TUTOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuoreka [IOK
https://m.edsoo.ru/56765e8b
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE HU(POBHIE
Ne ni/m Tema YpoKka K()HTpo,m,}[],[e HpaKTuquKHe I[aTa 06pa30BaTeJILHbIe
Bcero H3y4YeHHus
padoTbI padoThbI pecypcnl
Hunuuaapudeckasi TOBEPXHOCTb,

| o0pa3yroIne UIHHIPHIECKON | bubmmoreka [JOK
MIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HAJTUHIPUYECKON MTOBEPXHOCTH
Hunuaapuyeckas MOBEPXHOCTb,

) o0pa3yroIne UIHHIPHIECKON | bubmmoreka [JOK
MOBEPXHOCTH, OCh https://m.edso0.1u/6054b8c1
HAJTUHIPUYECKON MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

3 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubnnorexa [JOK
IUIOIIAAL OOKOBOM M IOJIHOM https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U OOKOBas

4 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubmmorexa [JOK
IUIOIAah OOKOBOH M MOJHOM https://m.edsoo0.ru/188{6216
MMOBEPXHOCTH
Hunuaap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 och; | bubmmorexa [JOK
I0Ia1b OOKOBOW U TIOJTHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTHU

6 N300pakenne nuiuHApa HA ) bubnmoreka [JOK

IUIOCKOCTH. Pa3BépTka nunuHapa.

https://m.edsoo.ru/016e25¢eb
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Ceuenus nuimHApa (IIOCKOCTHIO,
napajyieabHON Un
MEPIEeHIUKYISAPHONI OCH
IUAJTUHIPA)

Konnueckas noBEpXHOCTB,
o0pa3yroIire KOHUIeCKOn

bubnunoreka LIOK

! MMOBEPXHOCTH, OCh M BEPIIIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOW TOBEPXHOCTH
Konnueckas noBEpXHOCTB,

g o0Opa3yroIne KOHUIeCKOn bubmmoreka [JOK
MTOBEPXHOCTH, OCh M BEPIIUHA https://m.edsoo.ru/c94ba09b
KOHHYECKOW TOBEPXHOCTH
Konyc: ocHOBaHHe 1 BEpIINHA,

9 o6p;]3y10ma51 U OCh; nn(f)manb bubmorexa HOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHON MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlIMHA,
10 o6pa};y10ma;1 U OCb; l'IJ'I(f)IJ_IaI[L bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOM U MOJIHON MOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlIMHA,
11 o6pa};y101ua51 U OCb; nn(f)manb bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJHON MOBEPXHOCTH
VYceu€Husiii KoHyC: 00pa3 e u
12 BBICOTA; OCHOBaIZI/ISI 151 goxz}:;ll Bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
5| s conommans n e Bumionera LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
14 N300pakeHne KOHyca Ha bu6muotexa [JOK
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IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIOCKOCTBIO,
napajuieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOASIEH yepe3
BEPIIUHY)

Cdepa u map: ueHTp, paauyc,

https://m.edsoo.ru/Obdelbe8

bubnunorexa LIOK

= FHEMEID, IDICHIAIE TOBCPRHOCTH https://m.edsoo.ru/0341bc2b
chepsl
Cdepa u map: neHTp, paauyc,
16 mf;l\feTp' HJIIz)HIIlaIIB ioieixiocm brbmmorexa [OK
’ https://m.edso0.ru/0341bc2b
cepsl
Cdepa u map: neHTp, paauyc,
17 z[I/(Il;l\feTp' HJII())III;IaIIB ioieixiocm brbmmorexa [OK
’ https://m.edso0.ru/0341bc2b
cdepbl
B3anmMHoe pacnonoxxenue chepsl 1
18 IUIOCKOCTH; KacaTelbHas bubmuoreka [IOK
IJIOCKOCTH K cdepe; MIoaib https://m.edsoo.ru/bed12a43
cdepbl
B3anmMHoe pacnonoxxenue chepsl 1
19 TUIOCKOCTH; KacaTesbHas bubmuoreka [JOK
IUIOCKOCTB K cepe; MIonaib https://m.edsoo.ru/bed12a43
cdepbl
20 N3o6pakenue chepsl, apa Ha bubmuoreka [IOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
21 KomOunanwms Ten BparieHus u but6mmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
2 KomOuHnanus ten BpameHus u bubmuotexa [JOK

MHOT'OIrpaHHUKOB

https://m.edsoo.ru/3cefl0e5
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MHOrorpaHHuk, ONMUCaHHbIN
okoJ10 cepsl; cepa, BUcaHHAs B

bu6nmoreka [IOK

23 MHOTOTPaHHUK WUJTU B TEJIO https://m.edsoo.ru/0b136158
BpaIicHus
MHOrorpaHHuk, ONMCaHHbIN
24 okoJo chepsr; chepa, BrcaHHAS B bubmmoreka [JOK
MHOT'OTPaHHUK WUJIU B TEJIO https://m.edsoo.ru/0b136158
BpalicHus
)5 Ilonsarue 06 06bEMe. OCHOBHEIE bubnunoreka LIOK
CBOICTBa 00BEMOB TEJI https://m.edsoo.ru/26a03tb7
26 O06bEM UIHMHIIpa, KOHYCa bubmmorexa [OK
’ https://m.edsoo.ru/5513d87b
27 O0BEM UIMHIIpa, KOHYyCa bubmorexa HOK
’ https://m.edsoo.ru/5513d87b
N bubmuoreka [IOK
28 O6bém unHHApa, KoHyca https://m.edsoo.ru/5513d87b
N bubnuoreka [{OK
29 OOwem wapa u iouaz: chepe! https://m.edsoo.ru/d189bde2
" bubmuoreka [IOK
30 OOwem wapa u iouaz: chepe! https://m.edsoo.ru/d189bde?2
[TonoOHbIE TEeNa B MPOCTPAHCTBE.
31 COOTHOLIEHUS MEXY TUIOIIASIMHI but6mmoreka [IOK
MOBEPXHOCTEN, 00BEMAMHU https://m.edsoo.ru/810cfleb
MOAOOHBIX TE
[TogoOHbIE TEeNa B MPOCTPAHCTBE.
1 COOTHOLIEHUS MEXTY TUIOIIASIMH but6mmorexa [IOK

MMOBEPXHOCTEH, 00bEMaMM
MOIOOHBIX TE

https://m.edsoo.ru/810cfleb
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KonrponsHas pabora mo remam

bubnunoreka LIOK

33 "Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
34 BexTop Ha IJI0CKOCTH U B Bu6muoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
BexkTtop Ha mimockocTH U B bubmuorexa [IOK
35
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
36 CrnosxeHue 1 BBIYMTAHNUE BEKTOPOB Bubmmorexa HOK
https://m.edsoo.ru/23{4f089
37 CrnosxeHue 1 BBIYMTAHNUE BEKTOPOB Bubmmorexa HOK
https://m.edsoo.ru/23f4f089
38 YMHOKEHUE BEKTOPA HA YUCIIO bubmrorexa LIOK
https://m.edsoo.ru/dee379¢eb
39 YMHOXEHHE BEKTOpa Ha YHCIIO bubnuorexa LOK
https://m.edsoo.ru/dee379¢eb
Pasnoxxenne BekTopa 1o TpéM
40 HEKOMIUIAHAPHBIM II:GKTOI;[:M. bubmmorexa LIOK
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamenenumnena
Paznoxenue Bexkropa 1o tpém
41 HEKOMILUIAHAPHBIM I]:eKTOpéll)M. Bubmmorexa HOK
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamnenenumnena
Paznoxenune Bexkropa 1o tpém
42 HEKOMILUIAHAPHBIM ECKTOPEM. Bubmmorexa HOK
https://m.edsoo.ru/a28fd74e
[IpaBuio nmapannenenumena
Pemenne 3agay, CBsI3aHHBIX C
43 HpI/IMeHeHI/ISM MIpaBUJI IEUCTBUH C bubmorexa LIOK
https://m.edsoo.ru/5a827900
BEKTOpaMH
44 [IpsmoyronbHas cuctema bubnuorexa [JOK

KOOpJIMHAT B ITPOCTPAHCTBE.

https://m.edso00.ru/48db7058
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Koopaunarsl BexkTopa.
[Ipocreiimue 3aga4yu B
KOOpJIUHaTax

IIpssMmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.

45 Koo . ckTODA bubnunorexa LIOK
MHATHI BEKTOPA.
P = p https://m.edsoo.ru/48db7058
[pocreiimue 3a1aun B
KOOPJIMHATAX
46 é’ron MERAY szzogazm. . Bu6moteka [JOK
U3BEIICHH
KaIPPHOC TP A https://m.edsoo.ru/725effc4
BEKTOPOB
0 .
o ronwemay sexropan. a———
KaJISIPHOE NIPOM3BEICHU
P P A https://m.edsoo.ru/725effc4
BEKTOPOB
Beluncnenue yrios Mexay bubmuoreka [IOK
48
HPSIMBIMU U TNIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Brruncnenue yrioB Mexay bubmmnoreka HOK
49
HPSIMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Brruncnenue yrinoB Mexay bubmmnorexka HOK
50
MPSIMBIMU U TUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Beluncnenue yrios Mexy bubmuoreka [IOK
51
NPSIMBIMH U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
Brruncnenue yrioB Mexay bu6muoreka [JOK
52
NPSIMBIMH U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
. KOOp}ZHH:THO-B:;(TZpHHIi (I:\/IeTOJI Bu6morexa LIOK
[PU PEIICHUH TeOMETPHYCCKUX
pap P https://m.edsoo.ru/d3alfe30
3amaqy
54 KoopanHaTHO-BEKTOPHBII METOT bubnmoreka [JOK



https://m.edsoo.ru/48db7058
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IIPU PELICHUH FEOMETPUYECKHUX
3a1a4

https://m.edsoo.ru/d3alfe30

KoopanHaTHO-BEKTOPHBIN METO

bubnunoreka LIOK

> HPI PEHICHIH TEOMETPHACCIHX https://m.edsoo.ru/d3alfe30
3a1a4
KonTponbnas pabota no teme

56 "BGI;[TpOpr u K(];)OpI[I/IHaTBI B Bubmmorexa HOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE 1

57 cucTeMaTH3alisl 3HaHUH. bu6nmoreka LIOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/1780basSd
TEOpEeMBI Kypca IJIaHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE 1

53 CHCTEMATHU3aIINs 3HAHUM. bubmuoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U

59 CHCTEMATHU3AIINs 3HAHUM. bubnuoreka [{OK
OcHoBHbIe GUTYPBI, PAKTHI, https://m.edsoo.ru/078cd184
TEOpEeMBI Kypca MIaHUMETPUN
[ToBTOpenue, 0600mEeHNE U

60 cUCTEMAaTH3ays 3HAaHUNA. 3amaun but6mmoreka [IOK
TUTAHUMETPUH U METO/IbI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 0600mEeHNE U

61 cUCTEMAaTH3ays 3HAaHUNA. 3a1aun but6mmoreka [IOK

IJIAHUMETPUU U METOJIBI UX
peLeHus

https://m.edsoo.ru/7491efe0
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[ToBTOpeHUE, 0600IICHNE 1

cUCcTeEMaTH3alMs 3HaHUH. 3a1aun bu6nmoreka [IOK
62 1
IJITAHUMETPUHU ¥ METOJIBI X https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHuEe, 0600IICHNE 1
63 CUCTEMAaTHU3allMs 3HAHUH. 1 bubnuorexa [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
[ToBTOpenue, 0600IICHNE 1
64 CHCTEMAaTHU3allMs 3HAHUH. 1 bubnnorexa [IOK
OcHoBHBIE QUTYPHI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUHI
65 WroroBas koHTpoJsibHas paboTa 1 Bubmmorexa HOK
https://m.edsoo.ru/ec24dfc2
66 [ToBTOpeHue, 06001IeHNE 1 | bubnmorexa LIOK
CHCTEMAaTHU3allNs 3HAHHUI https://m.edsoo.ru/f465d10e
67 [ToBTOpEeHUEe, 06001IEHNE 1 | bubmmnoreka HOK
CHCTEMaTHU3allNs 3HAHHUI https://m.edsoo.ru/f465d10e
68 [ToBTOpEeHue, 060061IEHNE 1 | bubmmnorexka HOK
CHCTEMAaTH3alUs 3HAHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC
Kox .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
7 ['eomeTpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
- [TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEJCTBUS U3 HUX NPU PELICHUU
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUAMHU: NAPAJIEIBHOCTh M IMEPHEHIUKYISPHOCT
' IPSAMBIX U IIJIOCKOCTEMN
74 KnaccugumupoBars B3aMHOE PacIoONOKEHUE TPSMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATHAMM: ABYTPaHHBIM yroj, TpaHU JABYTPAaHHOTO YT,
7.5 pedpo IBYrpaHHOTO yIJIa, JIMHEWHBIM Yrojl JBYI'PAHHOIO YIJIa,
rpagycHas Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHATUSMHM: MHOTOTPAaHHMK, BBITYKJIBIA W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTBl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (IHMpamuzaa, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccupunupoBate  MHOTOTpaHHHKHM, BBIOMpas  OCHOBaHHS  JJIs
. KjJaccuukauy  (BBIMYKJIbIE M HEBBITYKJIbBIE  MHOTOIPaHHMKH,
' NpaBWIbHbIE MHOTOTPAaHHUKH, TMpsIMblE M  HAKJIOHHBIE [PHU3MBI,
napaiesIenune 1)
- OnepupoBatb HOHATUSAMH: CeKyIas IJIOCKOCTB, CEUeHue
' MHOTOTPaHHUKOB
710 OOBSICHATh NPUHLMIBI  TOCTPOEHUS CEUEHUH  MHOTOTPAHHUKOB,
. UCIIOJIb3YS] METOJ CIEI0B
Crpoutp ceueHUsT MHOTOIPDAaHHUKOB METOAOM CJENOB, BBIIOJHATH
7.11 (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:

BUJ] CBEPXY, COOKY, CHU3Y




7.12

Pemarn 3ala4i Ha HAXOXKACHUC I'COMCTPUUCCKUX BCIUYHH 110 06pa3uaM
WX aJIroputMam, MNpPUMECHASA HU3BECTHBIC aHAJIUTHYCCKHE MCTOABI IIPpH
peiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ala4 Ha BbIYUCIICHUC
paCCTOHHHfI MCXKAY ABYMsS TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiats 3ala4i Ha HAXOXKACHHUC I'COMCTPUUCCKUX BCIUYHH I10 o6pa3uaM
WX aJIroputMam, HNpUMECHSAA HU3BECTHBIC aHAJTIUTUYCCKHE MCTOABI IIPHU
peICHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIUMUCS IIPAMBIMHU, MCXKIY HpHMOﬁ N ITINIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Boruucnsate 00BEMBI M IUIOHIAJAM TOBEPXHOCTEM MHOTOTPAaHHUKOB
(mpusma, mUpaMuga) € OpUMEHeHHeM  (OpMyN,  BBIYUCIATH
COOTHOUICHUSI MEX/TY IUIOMIAJASIMU IOBEPXHOCTEH, 00bEMaMK MOA00HBIX

MHOI'OI'PaHHHUKOB

OHepI/IpOBaTB INOHATHAMMA: CUMMCTPHUA B IIPOCTPAHCTBEC, LICHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUU (PHUTYPBHI

7.16

7.17

7.18

W3Bnekarb, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHMOPMALUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUTypax, TMPEACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpudeckue (akThl A PEHICHUS CTEPEOMETPHUECKHUX
3aja4, MPEANOoiaraloluMX HECKOJbKO IIaroB pPELIEHUs, €ClIU YCIOBUS

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

HpI/IMeHHTL HpOCTGfIH.IHG NporpaMMHbBIC CPEACTBA U SBJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

7.19

7.20

IIpuBOAUTE MpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MOJNydeHHblE 3HAHUS Ha TPAKTUKE: aHaJIU3UPOBATh
peasibHble CUTyallud M NPHUMEHATHh H3YyUYEHHBbIE TOHATHSA B Ipoliecce
MOUCKAa pELIeHHs MaTeMaTHYeckd c(OpMyTUpOBaHHON MpPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYaI[MH Ha S3bIKE T€OMETPHH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJEIN C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHN U
TeopeM, amnmnapara ainredopbl, peniarb NPakTUYECKUe 3a]1a4l, CBSI3aHHbIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCINYINH




11 KUIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: LUIHHIPUYECKAsl TTOBEPXHOCTH, 00pa3yolne
61 LWIMHJPUYECKON TOBEPXHOCTH, LMIUHAP, KOHUYECKAs ITOBEPXHOCTbD,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
IIOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacroiioKeHue cephl U MIOCKOCTH
OnepupoBaTh MOHSATUSIMH: IIAPOBONM CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOTO CJOS, BHICOTA
[IApOBOTO CJIO0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' r€OMETPHUECKUX TeJl C MPUMEHEHHEM (HOopMyIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIMCAaHHBIM B cdepy U
6.7 OTHMCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpallleHus
63 BbluncnsTh COOTHONIEHHS MEXAy IUIOHIaAIMHM IOBEPXHOCTEH H
' 00BbEMaMU MOAOOHBIX TeI
6.9 N3o00paxaTh uzydaemble QUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel
BpallleHus
W3Brnekatb, MHTEPIPETUPOBATH M MPeoOpazoBbIBaTh WH(GOPMAILUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIrypax, MPEJICTaBICHHYI Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl ANl PEHICHUS] CTEPEOMETPUUECKIX
6.12 3a/1a4, TMPEANoJaraloliX HECKOJIBKO IIaroB PEIICHUS, €CIIH YCIOBHUS

MIPUMEHEHHUS 3a/I1aHbI B IBHOU popme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

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

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB U IIPOU3BEAECHHUE BEKTOpa HA YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEICHUE, PACKIAbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pematsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh npOCTEHIIME NPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKUX 3ada1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJIy4EHHBIE 3HAHUA HaA IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallud W NPUMEHATb W3Y4YCHHBIE IIOHATUSA B IIpoLiecce
MOMCKA pELIEHUS MaTeMaTHYecKd CQOPMYIUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
ITIOCTPOEHHBIE MOJIENIN C HCIIOJIIB30BAHUEM I€OMETPUYECKUX IOHATHI U
TeopeM, armapara anreOpbl, perars NpakKTUYECKHe 3a/1a4M, CBSI3aHHBIE C

HaXO0XKXJACHUCM I'€COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

7.3

7.4

B3aumHoe  pacrnosokeHue OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpeluBarommecs mnpsMeie. [lapamiensHOCTh MpPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IMapajUielIbHbIE MpsiMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojl MEXAY MpsMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauieNbHbIe MIIOCKOCTH, CBOWCTBA MapalieIbHBIX
iockoctei. Ilpocreiimme nmpocTpaHCTBEHHBIE (UTYpPBI HA TUIOCKOCTH: TETpadp,

Ky'6, mapajiiCJICIurIICa, IOCTPOCHUC ceuyeHH I

[lepieHOAUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPHEHAMKYJISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapAJUICIIbHBIE U NEPIIEHAUKYIISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAy IMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHME OT IMpPsSMOM 10
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NPU3HAK  TEPIEHIUKYISIPHOCTH  ABYX  Iulockocted. Teopema o Tpéx
NEPIIEHIUKYIIIpax

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHHKA, BBIITYKJIbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAaKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, NpsAMOYTroabHbIN NapalIeIeIUIIE]
U ero cBorcTia. [Iupamuaa: n-yroapHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUA.

IIeMEHTBI INpuU3Mbl MW IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC




7.5

7.6

7.7

IIPaBWJIBHOTO MHOTOTpPaHHMKA, MpaBUibHAas NpuU3Ma M IpaBUIbHAS NHpPaAMHUAA,
IpaBUiIbHAs TPEYToJIbHAS MUPAMUA U NpaBUIbHBIA TeTpasap, KyO. IlpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IH B IPOCTPaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKHU, HpﬂMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IUpaMUJax, MapajliejaCcururcaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yriasl. Ilnomans
OOKOBOM IIOBEPXHOCTM U TIOJIHOM IIOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHON IUpaMHIbl, TE€OpeMa O IUIOIIAIU

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHONIEHUS MCXKAY TUIOIAagsIMU HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomeTpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIe MUINHAPUIECKON MOBEPXHOCTH, OCh
HUAJTUHIPUYECKOW MoBepXHOCTH. [lWmHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTD,
o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yroire KOHNYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW MoBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas U OcCh,

MJI01Ia b OOKOBOW M TIOJIHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHTp, paauyc, IuaMeTp, IIOMaab TOBEPXHOCTH cdepbl. B3anmHoe
pacnosnoxkeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaib
cdepbl

N3o006paxkeHune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muIuHApa 1 KOHyca
KoMOuHammu Tenm BpalleHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJ1o cdepsl, chepa, BMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapayvieNienunena u ciuenctBust w3 He€. OO0bEM IMIMHApA,

KoHyca. O0bEM 1mapa u miouaab chepsl




[Tomobuple Tema B mpoctpaHcTBE. COOTHONIICHUS  MEXKIAY — IUIOIIAISIMU

o7 MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TEJ
6.8 Ceuenuss nwiuHapa (MapauiebHO W TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
. (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YEPE3 BEPILUHY), CEUECHUS 11apa
Bextop Ha miockocty M B mpocTpaHcTBe. CII0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4uciio. Pa3noxkeHne BekTopa Mo TpEM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWMHATaX. YToa Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YrJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3a1a4




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TPeGOBaHUS K NPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

BnaneHne meromamMM JI0Ka3aTeNbCTB, aITOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSAMH: OIpENeNICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYIHPOBATH
0o0paTHOE M NPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NMPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HMCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKAECHHUA IpPU PEIICHUM 3aj1ad,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH TOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXXECTBAMHU; YMEHHME HCIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHBIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHSAMU: HATYpPaJIbHOE YMCIIO, LEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTEIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTEIIEHb
C PpalMOHAIBHBIM  IIOKa3aTeleM, CTENeHb C  JICHCTBUTEIIBHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOU3BOJIBHOIO YHCIA, OCTATOK IO MOIYJI0, PAalMOHAIBHOE YHCIIO,
UPPALlMOHAIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJBIX,
paloOHaIbHBIX, JIEHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAaUMEHBIIMHA OOIMil AenuTenb M HaUMEHbIIee
oOuiee kpaTHoe, anropuT™ EBKinaa npu pemieHnu 3agad; 3HaKOMCTBO C
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITMIOJHATh BBIYMCICHHE 3HAYEHMH M MpeoOpa3oBaHUs BBIPAXKEHUU €O
CTENeHsMU M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAlMOHATIBHBIX
BBIPQXECHHI; YMEHHE OIEepUPOBATH IMOHATHUSMHU: IOCIENOBATEIbHOCTD,

apupmMeTHuecKas nporpeccus, reoMeTpuyecKast nporpeccus,




OeckoHeyHO yObIBaloIlasi TEeOMETpPHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepUpoOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢GopmMa 3alucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM: MaTpuma 2x2 u  3X3, OmpenenuTeslb MaTpULbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: PalMOHAIbHBIEC, MPPALMOHAIBHBIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPABEHCTBA, HMX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHME, YPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pEIlaTh YypPaBHEHWS,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; pPEILATH
YpPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [ApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMAaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1aCTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIIMU, HAaMOObIIee ¥ HAUMEHbIIIEEe 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HeMpepbIBHAs (YHKIIMSA, aCUMIITOTHI Ipaduka
¢GyHKIMM, TepBasi U BTOpas MPOU3BOJHAs (DYHKLMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOMU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; YyMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIUU; yMEHUE HAaXOJUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUS (QYHKIH,
HaXOJUTh HaMOOJbIIME M HAUMEHbIIWE 3HAUYeHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM amnmapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh MPOU3BOAHYIO MU HAXOXAECHUS HAWIy4dlIEro
pelieHuss B NMPUKIAIHBIX, B TOM YHCIE COLMAIBHO-JKOHOMUYECKHX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaXOAUuTh IIOIAaanu U 00BEMBI (I)I/Il“y C IMIOMOIIIBIO




HHTCrpaia;, NpuBOAUTbL HNPUMCPbBI MAaTCMATUYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
byHKIMsA, KOMIO3UIMUS (YHKUWH, JTUHEWHas (yHKUIWSA, KBaJpaTHUHAS
byHKIHS, paroHaibHas byHKIIHS, CTeIeHHas byHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKUIWH, BBIIOJIHATH MPeoOpa3zoBaHUS
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh TpapUKH ISl U3yUEHHs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pelIeHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3aJjad U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIIB30BaTh CBOMCTBa W rpadukm QyHKOMA yIs
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTH yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAXKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3aa4M, MCCIEJOBATb IIOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
HCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpellHee apudmMeTHyeckoe, MeuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTb,
MHTEPIPETUPOBaTh MH(OpPMAIMIO, MPEACTABIECHHYI0O B TaliuIax, Ha
quarpaMmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U TUarPaMM;
UCCJIEN0BATh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIBIO  JIHarpaMm

paccenBaHMs U JINHEWHOW perpeccun




YMeHue OnepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOSITHOCTh CIy4yalHOro COOBITUS; YMEHHE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GOopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHysuim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSMH: CIIydaiiHas BEJIWYHMHA, paclpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMCIEpCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BENMYUHBI, (QYHKIMHM pacClpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTEeJIbHOIO U HOPMAJIBHOIO pPACHpEesCHHI;
YMEHHE UCIIONb30BaTh CBOWCTBA M3YYCHHBIX pPACHpeeNeHUH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOYHBIX HCCIICAOBAaHUH; YMEHHE MPHBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pEabHBIX  COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NIOJYYCHHBIA PE3YIIbTAT

YMeHue onepupoBarh IOHATUAMM: TO4YKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd4, BEJIMYMHA YIVIA, IUIOCKMH yrou,
JBYI'PAaHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAKOUIUECS IpPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
peLIeHUH 3aJad U3y4eHHbIE (DAKTBI MU TEOpeMbl IJIAaHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTe€MaTUYeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4YN

10

YMeHue onepupoBaTh MOHATUSAMHM: IIOWAAbL (GUTYpbl, 00bEM (QUTypHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOIDAaHHUKA,
KyO, mnapajuienenunen, npusMa, OUpaMuaa, (urypa U THOBEPXHOCTH
BpallleHHs, UWIMHIpP, KOHYC, map, cdepa, MIomaas cepbl, MIomaib
MOBEPXHOCTU MUPAMUJBI, MPU3MBI, KOHYyca, IWIMHIApA, 00BEM KyOa,

NpAMOYTOJIbHOT'O TTapaJuICICuieaa, nupaMuabl, NpPU3MbI, LHUIAHIApPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHYCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacamomasacs cepbl, LWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M ITOBEPXHOCTH
BpAILCHUS, UX CEUYEHUS, B TOM YHCIIE C IOMOIIBIO 3JEKTPOHHBIX CPE/ICTB;
yYMEHHE NPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBaThH OMpPEEIICHUS] U3Yy9aeMbIX (UTYpP, BBIABUIATh THIIOTE3bI
0 CBOICTBaxX W IpU3HAKaX Ie€OMETPUYECKUX (uryp, 0OOCHOBBIBATH HIIH
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIE OMOTHHUTEIIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omepupoBarh TMOHATHSAMH: JBW)KCHHE B IPOCTPAHCTBE,
napajuieIbHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00MsA, TMOAOOHBIE (UTYpPBI;, YMEHHE
pacro3HaBaTh paBHbIE W MOJOOHBIE (UTYpbI, B TOM YHWCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJB30BaTh T'C€OMETPUUYECKHUE OTHOIICHHUS
IpU pElIeHUWU 3a]a4; HAaXOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA,
yroJI, IUIomaab, O0OBEM) TpH pEHICHWHM 3a7a4 M3 JPYruX Yy4eOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HHM; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BENIMYUHBI (JUTMHA, YTOJ, IUIONIa/b, OOBEM, IUIOMIAAh IOBEPXHOCTH),
UCTIONB3YSl M3y4eHHBbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJIBHOTO Mapajuiesenureia, MUPaMUIbL, TPU3MBI,
HWINHApPA, KOHyCa, IMapa; YMEHHE HaXOAWTh OTHOLIEHHE OO0bEMOB

NOJ00HBIX (uUryp

YMeHue onepupoBaTh HOHATUAMU: IPSIMOYTOJIbHAsS CUCTEMA KOOPIUHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3lOkKEeHHE BEeKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHHUE, BEKTOPHOE IPOMU3BEACHUE, YIOJI MEXKIY
BEKTOpPaMHU; YMEHHE UCIIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METON
JUIST  pEHICHUS] TEeOMETPHYECKUX 3aJad M 3a]ad  JAPYruX y4eOHBIX
MPEIMETOB

YMeHne BBIOMpATh MOAXOAANIMN METOA JUIsl pEIIeHHs 3a7adu,
IMOHMMaHUE 3HAYUMOCTM MATEMAaTUKH B HW3YYECHHH NPUPOJIHBIX U
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHWUW; yMEHHE pacro3HaBaTh

MMPOABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Ko IIpoBepsieMblii 31eMeHT COAepPKAHUSA
A
1 Uucna v BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eIMMOCTH IEIbIX YUCeT
- Panmonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
13 ApudmeTrdecknii KOPpeHb HATYpalIbHOU cTeneHu. J[ehcTBus ¢ apudMeTndecKuMu
' KOpHSIMHU HaTypaJIbHOM CTENEHU
L4 Crenens ¢ uenbiM nokasareneM. CTeneHb ¢ pauoHaIbHBIM MoKa3atenaemM. CBOMCTBa
' CTEIEeHU
s CuHyC, KOCMHYC W TaHIE€HC YHCJIOBOIO aprymMeHTra. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
JlefictBuTenpHblE 4uciaa. ApudMETHYEeCKHEe Olepalud C  JeHCTBUTEITbHBIMU
1.7 yuciaamu. [IpubmkEHHbIE BHIYUCICHUS, IPaBUIIa OKPYTJICHUS, TPUKU/KA U OLIEHKa
pe3yibTaTa BEIYACICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommuiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaumnoHnanbHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHMs
24 [Toka3zaTenbHblE U JOrapuPMHUUECKIE YPABHECHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U IorapupMUUECKIE HEPAaBEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA




2.9

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB

2(')1 VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.1
. Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpenennuTesb MaTpUIbI
3 OyHKIMH U TpapuKH
31 @Oynkius, cnocoObl 3amanus QyHkuuu. I'padux dynkmmm. B3aumao obOpatHble
' dbynkuun. YérHbie n HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKImu
OOnacte ompeaeneHUs M MHOXKECTBO 3HadeHWH ¢GyHkumu. Hymm ¢yskuum.
15 IIpomexxyTku  3HAaKONOCTOSHCTBA.  IIpoMeKyTKM  MOHOTOHHOCTH  (DYHKILIHH.
' Makcumymbl ¥ MHUHMMYMBI (yHKIuH. HanOosplnee W HauMeHblee 3HAYCHUE
(GYyHKLIMN Ha IPOMEXYTKE
13 CrenenHass (yHKUMS C HaTypalbHbIM M LEJNbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS /1-OW CTETICHH
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrorsl rpadukoB  (ynknuii. CpoiicTBa  (GyHKUUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUsI IOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1 [IpousBonHas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA
[Ipumenenne npPOM3BOJHONW K UCCIEJOBAaHUIO (PYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxneHne HanOoJblIero U HaMMEHBIIEro 3HaueHUs (pyHKIUH Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murerpain
5 MHoXkecTBa U JIOTHKA
5.1 MHo3ecTBO, Oniepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka




I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 IIpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu

7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS

7.5 Koopaunatsl u BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

VYueonuk: ['eomerpus mis yuanuxcs 10-11 k1. o0mieo0pa3oBaTebHBIX YIPEKISHUN
/JI.C.AtanacsH. - M.: I[Ipocsemenue, 2021.

METOANUYECKHUE MATEPHUAJIBI 1A YYUTEJIA

1. 3us. b.I'. lunaktuueckue marepuaisl o reomerpuu st 10 kinacca. — M.
[Ipocsemienue, 2021.

2. 8.T'mazkos 10.A., FOguna W.W., byry3os B.®. Pabouas TeTpanp no reomerpuu st 10
kiacca. — M.: [Ipocsemienue, 2021.

3. 9.3uB b.I'., Meiinep B.M., baxanckuii A.I1. 3agauu no reomerpuu s 7 — 11 kiaccos.
— M.: [Ipocemenue, 2021.

4. 10. Caaksan C.M., byry3os B.®. U3yuyenne reomerpun B 10 — 11 knaccax:
Meroanueckue pekoMeHaanuu K yaeonuky. Kuaura mis yunrens. — M.: [Ipocsenienue,
2021.

5. 11. Kucenes A.Il. Dnemenrapnas reomerpus. — M.: IIpoceemenue, 1980.

6. 12. IToypounslie pa3zpaboTku mo reomerpun 10 kmace (quddepeHnnpoBaHHbIN OIX0T)
— 000 «BAKOy, 2021.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

v' ®enepanbubiii mopran «Poccuiickoe oopazoBanue» http:/ www.edu.ru

v Poccuiickuii opTai OTKpbITOro oopasosanus http://www.openet.edu.ru

V' http://vaklass.ru — SIKnacc. [lupposoit o6pazoBaresbHblii pecypc. MHHOBAIMOHHBIIH
00pa3zoBaTeNbHBI HHTEPHET-PECYPC.

v MenepaibHbIii IEHTP HHPOPMAIIMOHHO-00Pa30BaTENBHbBIX PECYPCOB
http://fcior.edu.ru

v EjxuHas KOJUIEKIHs HPPOBBIX 00pa3oBaTeIbHBIX PECYPCOB

http://schoolcollection.edu.ru

http://resh.edu.ru

Most mikona https://myschool.edu.ru/

JlokymeHTanus, pabodrie MaTepHalsl Uil yauTenas MmareMatuku www.it-n.ru_"CeTb

TBOPYECKHUX yuuTeJiei'

v OtkpeiThiii 6ank EI'D 2023 r: https:/base.mathege.ru/

ANANEN
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