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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamma yuebHOrOo Kypca «l'eomeTpus» 0a30BOro ypOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3zpabotaHa Ha ocHoBe DenepaibHOTO
roCyIapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHJapTa CpeaHEro oOmero obpazoBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHHA, TPEIBIBISICMBIX K MAaTeMaTHICCKOMY
o0Opa3oBaHMIO, W TPATUIMN pOocCUiicKoro oOpa3oBaHus. Peanmsamusi mporpamMMmbl
o0ecrieurBaeT OBIAJCHUE KIIOYCBBIMU KOMIICTCHIUSMHU, COCTABJISIONIMMUA OCHOBY
IUIA CaMOpa3BUTHS M HEMPEPBIBHOTO OOpa30BaHUs, LIETOCTHOCTh OOLIEKYIbTYpPHOTO,
JUYHOCTHOTO ¥ TI03HABATEILHOTO PA3BUTHS JIUIYHOCTH 00YUAIONIHUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocth yueOHOro Kypca TE€OMETpMM Ha YpPOBHE CpPEIHEro oOIIeTo
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpPEAMETHBIX U
MPEJAMETHBIX PE3yJbTaTOB OOYy4YeHUS T€OMETPUU B HAIPaBICHUU JIMYHOCTHOTO
pa3BuTUsl  oOydaromuxcsi, (GOpMUpPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYeCKOU
IPaMOTHOCTH, M3YYEHHUs APYTUX y4eOHBIX NUCUUIUIMH. Pa3Butue y oOyuwarouiuxcs
IIPaBUJIBHBIX TIPEJICTABICHUN O CYIIHOCTH M IPOUCXOXKICHHH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHWU PEATbHOTO M HACAIBHOIO, XapaKTepe OTpPaKeHUs
MAaTeMaTUYECKOW HAYKOM SIBJIEHUN M IIPOLIECCOB PEATIBHOIO MUPA, MECTE TEOMETPUH B
CUCTEME HAyK U POJId MAaTEMaTHYECKOTO MOJEIUPOBAHUS B HAYYHOM IO3HAHUU U B
IpaKTHUKE CIOCOOCTBYET (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHMS Yy4allUXcs, a
TaK)K€ KauyeCTB MBIIICHUS, HEOOXOAUMBIX JUISl aJanTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpusi siBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CpPEIHETO
o01iero oOpa3oBaHus, TaK KaKk 00eCreuyrnBaeT BOZMOKHOCTh U3YUEHUS KaK TUCITUTIIINH
€CTECTBEHHO-HAYYHOM HAPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIlUIEHHE, (OpMHUpYyEMOEe TpU HU3YYEHHH OO0Yy4YaroUUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUM U MOCTPOEHUHU LENOYKH JIOTHYECKUX YTBEP)KICHUN B
XO/JI€ PeIlIeHUs FT€OMETPUUYECKHUX 3a]1a4, YMEHUE BbIABUTATh U OMPOBEPraTh TMIIOTE3bI
HEIMOCPEJICTBEHHO MCIOJB3YIOTCS MIPU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOr0 LIUKIIA,
B YAaCTHOCTH U3 Kypca (PU3HUKH.

YMeHrne OpUEHTUPOBATHCS B TPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0NacTsAX JEeATeNbHOCTH uyesnoBeka. OpueHTalus YeloBeKa BO BpPEMEHU W
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €r0 COLMAIBHOrO ObITHA, POopMa OTpaKEHUS
OKPYXAaIOIIEr0 MUpPa, YCJIOBHE YCHEIIHOrO MO3HAHUS W aKTUBHOIO MpeoOpa3oBaHUs
aeiicrBurensHOoCcTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU 0OOpa3aMu  OOBEAUHSIET
pasHble BUIbl y4eOHOW U TPYIAOBOM JEATEIBHOCTH, SBISETCA OJHUM U3



npo(ecCHOHANBPHO Ba)KHBIX KAdyeCTB, MMO3TOMY aKTyalbHa 3agadya (pOPMUPOBAHUS Y
oOy4JaronMxcsi NPOCTPAHCTBEHHOTO MBIIUICHHS KAaK pPa3HOBHIHOCTH OOpa3HOro
MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B IMOATOTOBKE K MPAKTHYECKOM
JESTEIBHOCTH 110 MHOTHUM HaIIPaBICHUSIM.

Llenp ocBOeHMS MporpaMMbl yueOHoro Kypca «I'eomeTpush» Ha 0a30BOM YpOBHE
oOydeHuss — oOmieoOpa3oBaTeaIbHOE M OOIICKYJIBTYPHOE Pa3BUTHE OOYJAIONTUXCS
yepe3  o0ecredyeHUe  BO3MOXKHOCTH  MPUOOpPETEeHUss U HMCIOJIb30BaHUS
CUCTEMATUYECKUX TeOMETPUUECKUX 3HAHUM U JCHCTBUM, CHEHU(PUYHBIX T€OMETPHH,
BO3MOXHOCTH YCIICIIHOTO TMPOJOJKEHHsI 00pa3oBaHMsI MO CIHEHUATIBHOCTSIM, HE
CBSA3aHHBIM C MPUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHH.

[IporpaMmma 1O TeomeTpun Ha 0a30BOM YpOBHE IMpelHAa3HAuYeHa IS
oOyyaroluxcsl CpeAHEN LIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHHUMN Ha
ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM
YPOBHE JIOJUKHBI OCBOMTH OOIIME MaTEeMaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnequ(pUKol reoMeTpur M HEOoOXOJWMBbIE JUIsl KM3HM B COBPEMEHHOM OOILECTBE.
Kpome 3T1oro, oHM UMEIOT BO3MOKHOCTh U3YyYUTh T€OMETPUIO O0JIee riIyO0KOo, €Cu B
JaJbHEHIIEM  BO3HMKHET HEOOXOAMMOCTh B T€OMETPUYECKHUX 3HAHUSAX B
npodhecCuoHaNbHOMN e TENbHOCTH.

JlocTkeHHe 1LenM  OCBOEHHUS IpPOrpamMMbl  OOECHEYMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX 3a1a4. [IpropuTeTHRIMU 3a1auaMu 0CBOEHHsI Kypca «I'eomeTpum»
Ha 0a30BoM ypoBHE B 10—11 kiaccax sBISIFOTCS:

e (opmHpoBaHHE NMPEACTABICHUS O TEOMETPUU KaK YaCTU MUPOBOM KyJIbTYPHI U

OCO3HaHME €€ B3aNMOCBS3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHuE NpPEACTABICHUS O MHOTOIPAHHHUKAX U TElaX BpAIICHUs KakK O
BAKHEUIIMX MATEMAaTUYECKUX MOJEIIAX, NO3BOJISIOIIMX ONMKUCHIBATh U U3Yy4aTh
pa3HbI€ SABJICHUS OKPY>KAIOIIETO MUPA;

e (opmHpoBaHHE YMEHHUS PacliO3HABaTh Ha YEPTEKaxX, MOJACIAX U B PEATIbHOM
MHUpPE MHOTOTPAHHUKH U TeJla BPAICHMUS;

e OBJIQJICHUE METOJAaMHU PEIICHUS 3a/lad Ha MOCTPOEHUS Ha H300paM)eHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHME YMEHHS  ONEPUPOBaTb OCHOBHBIMM  TIOHATHUSMU O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIQJICHUE ANTOPUTMAMU PEIIECHUS OCHOBHBIX THUIIOB 3aJady; (opMuUpOBaHHE
YMEHHUSl TMPOBOAWTH HECJIOXKHBIE JOKA3aTeNbHbIE PACCYKIEHUS B XOJE
pELIEHUS CTEPEOMETPUUECKHUX 3a4a4 U 33]1a4 C MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTUE MHTEJUICKTYAJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH OO0ydarommxcs,
MO3HABATEIbHON AaKTHUBHOCTH, HCCJIEIOBAaTEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIIUICHUS;



e (opMupoBanue (QpyHKIIMOHATHPHOW TPAMOTHOCTH, DPEJIEBAHTHOW TE€OMETPHH:
YMEHHUE PaCIlO3HABaTh MPOSIBICHHUS T€OMETPUUYECKHX IMMOHATHNA, OOBEKTOB
3aKOHOMEPHOCTEH B pEalbHBIX >KHU3HEHHBIX CUTyallUsX W NPU H3yUYECHUU
IPYrUX  Y4eOHBIX  TPEIMETOB,  MPOSIBJICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (OPMYIMPOBATh MX HA S3BIKE T€OMETPUU U CO3/1aBaTh
T€OMETPUUYECKUE MOJEINU, MPUMEHSITh OCBOSHHBIM T€OMETPUUYECKHUNA ammapar
JUISL PEIlIeHUs] TPAKTUKO-OPUEHTHUPOBAHHBIX 3a/ad, HWHTEPIPETHPOBATH U
OILICHUBATh MOJIYYEHHbBIC PE3YJIbTATHI.

OTnMYUTEeNbHONM OCOOEHHOCTBIO MPOrPaMMBbl SIBIISIETCS BKJIIOYEHHE B KYypC
CTEpPEOMETPUHU B HayaJie €ro M3yYCHHs 3a/1ay, PEIIaéMbIX Ha YPOBHE MHTYUTHBHOTO
MO3HAHUS, W OIpEeACICHHBIM 00pa3oM OpraHW30BaHHas paboTa HaJA HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTUYECKOTO W  MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JajbHEHIIEMY
M3YUYCHUIO TIPEAMETA.

[Ipeanoutenne OTHAETCA HATIAIHO-KOHCTPYKTHBHOMY METOAY OOYYEeHHS, TO
€CTh TEOPETHUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JesTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTABICHUN Yy
yUaluXxcsi B Kypce CTepEOMETPUM MPOBOAUTCS 3a CUET PEIICHMs 3a]a4d Ha CO3JaHue
MPOCTPAHCTBEHHBIX O00pa30B ® 3aJa4 Ha OMNEPUPOBAHHWE MPOCTPAHCTBEHHBIMHU
obpazamu. Coznanue oOpasza MPOBOAUTCS C OMOPOI Ha HATJIAIHOCTbh, a OTIEPUPOBAHUE
o0pa3oM — B YCJOBHSIX OTBJICUEHHUS OT HATJIAIHOCTH, MBICIEHHOTO W3MEHEHUS €ro
MCXOJTHOTO COJIepKaHHUSI.

OcHoBHBIE coaepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanaukn», «I[IpsMble W TUIOCKOCTH B TPOCTpaHCTBE», «Tema BpamieHus»,
«BekTopel W KOOpAWHATHI B TPOCTPAHCTBE». DOPMHPOBAHWE JOTHYCCKUX YMCHHM
pacnpenensercs He TOJIbKO MO COJIep KaTeNIbHBIM JIUHUSIM, HO U TI0 TojaM OOy4eHUs
Ha ypPOBHE CPEIHETO 00IIero 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMS, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yJbTaTaM
OCBOEHHUs pabouedl mporpamMMbl, pachnpeAcs€HHbIM IO TrojaM OOydeHwUs,
CTPYKTYPHUPOBAHO TaKMM OOpa3oM, YTOOBI OBIAJCHUE T€OMETPUUYCCKUMHU MOHATHSIMU
Y HaBBIKAMU OCYIIECTBIISIOCH MOCJIEIOBATEIBHO U MOCTYNATEeNbHO, C COOI0OACHIUEM
MPUHITUIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOUAIUCH B OOIIYIO CUCTEMY
TCOMETPUYCCKUX TPEACTABICHUA O0yYarOIIMXCs, PACIIUpss U yrayomsas e€, oopa3ys
MIPOYHBIC MHO)KECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEFHOM IIJIAHE
Ha wn3yuenune reomerpun otBogutcsa 2 daca B Henenmro B 10 kimacce u 1 4gac B
Henento B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI O KYPCA
10 KITACC

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC MOHATUS cTepeoMeTpuur. Touka, npsimasi, IIIOCKOCTh, MPOCTPAHCTBO.
[TonsaTtrie 00 aKCMOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPUM: aKCHOMBI CTEPEOMETPUU
U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHne TMpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
napaiieIbHbIE U CKPEIIMBAIOIIKECS NpAMbIe. [apaliienbHOCTh MPAMBIX U TIJIOCKOCTEN
B IPOCTPAHCTBE: NapajieibHbIC MPSIMBIE B IMPOCTPAHCTBE; MAPAIICIBHOCTh TPEX
NpAMBIX; MapajuIeIbHOCTh MPAMOM M IUIOCKOCTHA. YIJIBI C COHAIPABICHHBIMU
CTOPOHAMHM; YTOJl MEXAY MPSIMBIMH B MpOCTpaHCTBE. [lapaiebHOCTh IUIOCKOCTEN:
napajulejbHble IUIOCKOCTH; CBOMCTBA IApaJUIEIbHBIX IUIOCKOCTEH. [lpocrenime
MPOCTPAHCTBEHHBIC (PUTYphl Ha IUIOCKOCTH: TeTpa’Ap, KyO, mapajule/enune/;
MMOCTPOEHUE CCUCHUU.

[lepnieHIUKYISAPHOCTh MPAMOM M TIUIOCKOCTH: NEPHEHIUKYJSIPHBIC TPSMbIE B
MPOCTPAHCTBE, MPSIMBIC MAPAIUICIIBHBIE U MEPNEHIUKYISIPHBIE K TJIOCKOCTH, TPU3HAK
MEPIECHAUKYJSIPHOCTH MPSIMOU M TUIOCKOCTH, TEOPEMA O MPSAMOM MEPIECHAUKYISIPHOU
TUIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJ MEXY NPSAMON U IJIIOCKOCTHIO; JBYTPAHHBIN
YIOJI, INHEWHBIN YTroJl ABYTPAHHOTO yriia. [lepneHauKyIisip 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TJIOCKOCTHU, MPOEKIUS (PUTYpHI HA
TIOCKOCTh. [lepneHIuKyIsIpHOCTh TJIOCKOCTEN: MPU3HAK NEPHNECHANKYISIPHOCTH ABYX
IIOCKOCTEN. TeopeMa o TPEX MepHEeHINKYJIIIpax.

MHoOrorpaHHuKH

[TonsiTie MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE U
HEBBINYKJIBIE MHOTOTPAaHHMKH; pa3BEpPTKa MHororpaHHuka. I[Ipusma: n-yronpHas
MpU3Ma; TPaHU M OCHOBAHUS IPU3MBI, MpsiMas W HAKJIOHHAS TPHU3MBI, OOKOBas M
MOJIHAsA MOBEPXHOCTh Mpu3Mbl. [lapamtenenumnesn, mpsaMOyTroJbHbIN MapAUICIEITUNET U
ero cpoictpa. Ilupamupaa: N-yrojibHas NUpaMulla, TPAHU W OCHOBAaHHUE TMHUPAMU/IBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMUJIbI; MpPAaBUJIbHAS U yCEUEHHAs MUpaMU/IA.
DJIEeMEHTBhl TpU3Mbl W nupaMuibl. [IpaBuiabHBIE MHOTOTPAaHHHUKU: TOHSITHE
MPAaBWIBHOIO MHOTOTPAHHWKA; MpaBWIbHAs TMpU3Ma W IIPABWIbHAs MHUPAMUIA;
MpaBUJIbHAS TPEYTOJIbHAS TUpaMUIa U MPaBUIBHBIN TeTpadp; Kyo. [IpencraBnenue o
MPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTAXIp, JOACKAAPp U uKocarAp. CeueHus: mpu3Msbl U
MUPAMUJIBI.



CummeTpuss B OPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CUMMETPUHM B NUpaMuAax, Napajlielenunenax, npaBuibHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHainu, yrisl. [lnomans
OOKOBOIl TOBEPXHOCTH W TIOJHOM TMOBEPXHOCTH TMPSMOM TMPU3MBI, IUIOMIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOHM MOBEPXHOCTHU MpsAMOM mpu3Msbl. [lnomans GoxoBoi
INOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHONW IHpaMUIbl, TeopemMa O ILIOIIAIn
yceu€éHHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpaMUIbI, TPU3MBI.

[lonobupie Tena B mnpoctpaHcTBe. COOTHOUIEHMSI MEXIY IUIOLIAISMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TE.

11 KITACC

Tesa Bpamenus

Hunuuapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUIECKON MOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepXHOCTU. [ummHap: ocHOBaHUS U OOKOBas MOBEPXHOCTD,
oOpasyrolias U 0Ch; IJIONaabr OOKOBOM U MOJHON MOBEPXHOCTH.

Konuueckasi moBepXHOCThb, OOpa3yrolle KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON moBepXHOCTU. KOHyc: OCHOBaHME M BepIIMHA, 00pa3yromas u
OCh; TIJIOIIA b OOKOBOM M IOJTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yromue 1
BBICOTA; OCHOBAHMS U OOKOBasi IOBEPXHOCTb.

Chepa u miap: 1eHTp, paaudyc, IUAMETp; IUIOMIAb TMMOBEPXHOCTU ChEpHI.
B3aumHoe pacnonoxxeHue chepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TJI0IIAAb CEephI.

N3o00pakenne Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka MUIIMHIIpa U KOHYCA.

KomOuHanuu ten BpalleHusi ¥ MHOTOIPaHHUKOB. MHOrOrpaHHUK, OMUCAHHBIM
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsatue 060 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 0O0bEME
MPSIMOYTOJILHOTO TapajuieNienumnea u cienctsus u3 He€. O0bEM UIUHAPA, KOHYCA.
O0bEM mapa u wiomaab cQepsl.

[Tono6nsie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEN.

Ceuenust nunuHApa (MapajyIeabHO U MEPIEHANKYISIPHO OCH), CEYEHUsI KOHYCa
(mapajuieIbHOE OCHOBAHMIO U MPOXO/IAILEE YEPE3 BEPIIUHY), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctu U B npocTtpaHcTBe. COKEHHE W BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BeKTopa Ha uucio. PaznokeHue BekTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio nmapamienenunena. Pemenne 3aaay, CBSI3aHHBIX C IPUMEHEHUEM



IpaBWJI JEUCTBUM C Bekropamu. lIpsmoyrompHas cucrema KOOpaMHAT B
npoctpancTBe. Koopaunatel BekTopa. Ilpocreimme 3agaum B KOOpAMHATAX. YTOJ
Mexay BekTopaMmH. CKaJsipHOE NPOU3BEICHUE BEKTOPOB. BBIUMCIIEHUE YIVIOB MEXKIY
OpSIMBIMM U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIM METOA IIPU  PEUICHUU
reOMETPUYECKUX 3a/]aY.



IIJIAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHMS MPOrpaMMbl  y4eOHOro MpeameTa
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAXKITAHCKON MO3ULKUU O0YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUUCKOro 00IeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX
OCHOBaX  (YHKIIMOHHUPOBAHUS  PA3NHYHBIX  CTPYKTYp, SBICHUN, MPOIEAYP
TPaKIAHCKOTO O0IIecTBa (BBIOOPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJICHCTBOBATH C
COLIMAJIbHBIMU UHCTUTYTAMH B COOTBETCTBUHM C UX QYHKIUAMH U Ha3HAUCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPa)KJaHCKOW HUIAECHTUYHOCTH, YBAXKECHUS K
MPOUIJIOMY W HACTOSIIIEMY POCCHMCKOM MaTEMAaTHUKH, [EHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUAM POCCHMCKUX MAaTEMATUKOB U POCCUUCKOM MATEMaTHYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO ATUX JOCTIDKCHHM B JPYruX HayKax, TEXHOJOrusx, cdepax
SKOHOMHKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja; c(hOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOrO IIOBEICHUS, CBS3AHHOIO C NPAKTUYECKUM
MIPUMEHEHUEM JOCTUKEHUU HAYKH U JESITEIbHOCTHIO YUYEHOTO; OCOZHAHUEM JTUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy IYIIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYash 3CTETHUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/a4, PEIICHUN, PACCYKICHHUI; BOCIPUUMYNBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTEMAaTUUECKUE 3HAHUSI B HHTEpecax
3I0POBOTO M 0Oe30macHOro odpasa >KH3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO (30pOBOE MHTAHUE, COAJTAHCUPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
peryisipHas (u3uyeckas aKTUBHOCTH); (U3MUECKOTO COBEPIICHCTBOBAHUS, IpHU
3aHATUSX CIIOPTUBHO-03/I0POBUTEIIHLHOM AEATEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHWUEM IICHHOCTU TPYIOJIOOUS; WHTEPECOM K
pasnu4IHBIM cepam mpodhecCUOHATHHOM NeATeTbHOCTH, CBI3aHHBIM C MATEMATHKON 1
e€ MPUJIOKEHUAMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyayliel npodeccuu u
peanu30oBbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIaHBI; TOTOBHOCTBHIO U CIIOCOOHOCTHIO K
MaTeMaTUYECKOMY O0pa30BaHUIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH KU3HMU;



TOTOBHOCTBIO K AaKTUBHOMY YYacCTHUIO B PENICHWW TMPAKTHYECKUX  3a/1ad
MaTeMaTUYeCKON HAIPaBICHHOCTH.

JKO0JIOTNYEeCKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO  DKOJOTHYECKON  KYJIbTYpbl, IOHUMAHUEM BIIUSHUSA
COIMATBHO-DPKOHOMHYECKUX TPOIECCOB HA COCTOSHUE MPHUPOJHOM M COIUATBHOM
Cpelbl, 0CO3HAHHWEM TJIOOATBPHOTO XapaKTepa dKOJIOTHICCKUX MPOOIeM; OpUECHTAINEH
HAa TPUMEHEHHE MaTeMAaTHMYeCKMX 3HAaHMM JUIsl penieHus 3agady B 00JacTu
OKpYXalollled Cpelibl, IUIAaHUPOBAHUS TIOCTYNKOB W OLEHKHM HX BO3MOXKHBIX
MOCJIEJICTBUMN ISl OKPY>KArOIIEH Cpeibl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM MPAKTUKHU, IOHUMAaHUEM MaTEMaTUYeCKON
HayKd Kak c(epbl 4eIIOBEUECKON JIEATEeIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYUMOCTHU
JUTSL pa3BUTHUS IUBWJIM3AIIMHU; OBJIAJCHUEM SI36IKOM MAaTEMAaTHKH M MaTEeMaTHYECKOMN
KyJIbTYpO# KaK CPEJACTBOM IMO3HAHHS MHPA; TOTOBHOCTHIO OCYIIECTBIIATH MPOCKTHYIO
1 UCCJICIOBATEILCKYIO ISATeILHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe PE3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO IMpeaMeTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
HnO3HABAMENbHBIMU oelicmeusmu, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU
0elicCmBUsIMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1) Vhusepcanvhvle noznasamensusle oeticmsus, obecneuusaiom Gopmuposanue
0a308bIX KOSHUMUBHBIX NpoOYeccos obyyalowuxca (oceoenue memooo8 NO3HAHUS
OKpYJHCaAOUWeco Mupa, NpUMeHeHue JI02U4eCcKUX, UcCCie008amenbCkux onepayull,
YMeHUll pabomams ¢ uHGopmayuetl).

ba3oBble jornyeckue 1efcTBUA:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH MaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUA MEXIy TOHATHUSAMU; (OPMYIHPOBATH
ompeneneHUsT  TOHATHH;  YCTAHABIMBAaTh  CYNMICCTBCHHBIM  TPHU3HAK
Kjaccu(uKanuy, OCHOBaHUS [Uisi OOOOIIEHHMS W CpaBHEHHUSA, KpUTEpUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (POpMyIHpOBaTH W  TPEOOPa30OBBIBATH  CYXKIICHUS:
YTBEPAUTEILHBIE W OTPUIATENbHBIC, CIWHWYHBIC, YaCTHBIE W O0OIIHeE;
YCIIOBHBIE;



e BBISIBJIATH MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHHUIX W YTBEPKACHUSIX; MpPEIIararb KPUTEPHH
JUTSI BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e Jle7IaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e TPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUI
(OpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATH APTYMEHTAIIMIO, MPUBOJUTH
OpUMEPbl M KOHTPIOPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUA U
BBIBOJIBL;

e BBIOMpaTh CHOCOO pemieHus Y4eOHOM 3amadu (CpaBHHUBATh HECKOJBKO
BApPUAHTOB pEUICHUs, BbIOMpaTh HauboJiee MOAXOAANMH C  Yy4E€TOM
CaMOCTOSTENILHO BBIICTICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue 1eHCTBUA:

e HCIOJIb30BAaTh BOMPOCHl KaK HCCIEIOBATEIILCKUM HMHCTPYMEHT TMO3HAHMUS;
(GopMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MIpoOIemMy,
yCTaHaBJIMBAaTb  MCKOMOE€ W  JaHHoe,  (OpMHUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSITEIbHO CIUTAHHUPOBAHHBIN 3KCIEPUMEHT, UCCIEAOBaHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTUYECKOTr0 OOBEKTa, SIBICHUS,
MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SIBICHUSIMU,
IIPOIIECCAMU;

e CaMOCTOSITENBHO (OPMYIHPOBATH OOOOIIEHUS M BHIBOABI MO pe3yjibTaTam
IPOBEIEHHOTO HAOIIOJEHUS, HCCJCJIOBAaHMs, OIEHWBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Mpollecca, a TaKXKE BBIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanmueii:

e BBIABIITH ACPUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX ISl OTBETa Ha
BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BBIOMpaTh WHMDOPMAIUIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMAIINIO PA3TUYHBIX BUIOB U
dbopm IpeacTaBICHUS,

e CTPYKTYpUpPOBaTh HH(OpMaAIUIO, TPEACTABIATh €€ B pas3WyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEJIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanrvnvle  KOMMyHuUKamueHwvle — Oelicméus,  00ecnevusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.



OO01menmue:

BOCIPUHUAMATH B ()OPMYJIUPOBATH CYXKJICHHUSI B COOTBETCTBUH C YCIOBHSIMH U
IeJIAMU OOIICHUS; SCHO, TOYHO, IPAMOTHO BBIPA)KAaTh CBOKO TOYKY 3PCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS [0 XOAY PCUICHHS
3aJ1a4¥, KOMMEHTHUPOBATH TIOJy4YECHHBIA Pe3yJIbTaT;

B X0z OOCYXKICHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMbI, pelraeMoi 3ajJa4yM, BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa TOUCK
pCILIEHHMSI; COTIOCTABIISATh CBOM CYXKICHUS C CY)KICHHUSAMHU JIPYTMX YYaCTHUKOB
auaora, OOHapy)KMBaTh PA3JIMYMe W CXOJCTBO TMO3UIMIA, B KOPPEKTHOM
dbopme GopMyIUpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a1a4d, SKCIECPUMEHTA, HCCIICIOBaHUS,
IPOEKTa; CAMOCTOSATEIBHO BBHIOMPATh (POpMAT BBICTYIUICHUS C YIETOM 3aj]ad
NPE3CHTANNN U 0COOCHHOCTEH ayTUTOPHUH.

CorpyaHuvecTtBo:

MOHMMATh W MCMOJIb30BAaTh MPEUMYIIECTBA KOMAHIHONW U WHAWBUYATHLHON
paboThl MpU pEHICHUU Y4YeOHBIX 3ajay; MPUHUMATh I€Jb COBMECTHOM
NESTEIbHOCTH,  IUIAHUPOBATh  OPTaHU3AIMI0O  COBMECTHOM  paboOTHI,
pacnpenensiaTb BHIBI paboT, JOTOBapUBaThCsA, OOCYXKIAaTh MPOIECC M
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBHIX (hopMax paboThl (0OCYXAEHUS, OOMEH MHEHUH,
«MO3TOBbIE MITYPMBD» W HHBIE); BBIMOJHATH CBOIO YacTh pPabOThl H
KOOPJIMHUPOBATh CBOU JICUCTBUS C JAPYTMMH YJICHAMH KOMaHIbI; OIICHUBATH
KauyecTBO CBOETO0 BKJIaJa B  OOmMHUNA  TOPOAYKT MO  KPUTEPHUSIM,
chopMyIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vuusepcanvnvle pezynamusnvie Oeciicmsus, obecneuusarom Gopmuposarue
CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusamnus:

COCTABJISITH TUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIIeHUS C
y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BIIQJICTh  HABbIKAMU  IIO3HABATEILHOW  pEQUIEKCMU  KaK  OCO3HAHMUS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJQJIETh CIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJISI MpoLiecca U Pe3ysibTara
pEIIeHUs MAaTEMATUYECKOM 3a/1a4H;



e TMPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPU PELICHUM 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE PE3YJIbTaTa LIEJIN U YCIOBUAM, OOBSICHATH PUUNHbI
JOCTH)KEHUSI WM HEIOCTMKEHHUS pe3yJbTaTOB JEATEIbHOCTH, HAXOAWUTH
OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAst, IIIOCKOCTb.

[IpuMEHATH AaKCHOMBI CTEPEOMETPHM M CIEACTBHS W3 HHUX IIPpU PEIICHUH
r€OMETPUYECKHX 3a/1a4.

OnepupoBath NOHATHSAMU: MMAPATUIETBHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX U
IJIOCKOCTEH.

KnaccuduumpoBarh B3aMMHOE paCHONIOKEHUE TMPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBath NOHITHSAMU: JIBYTPAHHBIN YTOJ, TPAHU JIBYTPAHHOIO YIJa, peOpo
JABYTPAHHOTO yTja; JMHEHHBIN YroJl ABYTPAHHOTO yria; IpaaycHas Mepa ABYTpaHHOro
yria.

OnepupoBaTh TMOHATHSMH: MHOTOTPAHHUK, BBINYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (TUpaMuaa; MpU3Ma,
MPSAMOYTOJIbHBIN Napajijiesienunesn, Kyo).

KnaccudgunmpoBaTh MHOTOTpaHHUKH, BEIOMpasi OCHOBAHUSI JJIs1 KJiacCU(DUKALIUU
(BBIMYKJIBbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKH; MPABUIIbHBIE MHOTOTPAHHUKH; TIPSIMBIC U
HAKJIOHHBIC PU3MBI, TAPATIJICIICTIUIIC]IbI ).

OnepupoBath MOHATUAMHU: CEKYILas JIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIIEOB.

CtpouTh ceueHHss MHOTOIPAHHUKOB METOJOM CJIEJIOB, BBITOJHSITH (BHIHOCHBIE)
MJIOCKUE YEePTEXKU W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYpP: BUJI CBEpPXY, COOKY,
CHU3Y.

Pemate 3agaun Ha HaXOXIAEHUE T€OMETPUUYECKUX BEIIMYUH MO 0Opaslam WiH
aNropuT™MaM, TMPUMEHSAS HW3BECTHbIE AHAIIMTUYECKHE METOAbl TpHU PEIICHUH
CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a/lad Ha BBIUMCICHUE PACCTOSIHUM MEXAY IBYMS
TOYKaMH, OT TOYKH JO MPSAMOM, OT TOUKH JI0 IUNIOCKOCTH, MEKIY CKPEIIMBAOIIMMUCS
MPSIMBIMHU.



Pemarp 3a7aun Ha HaxOXAEHHE T€OMETPUYECKHX BEIUYMH MO oOpasuam WiH
aNropuT™MaM, TMPUMEHSAS HW3BECTHbIE AHAIMTUYECKHE METOAbl NPH PEIICHUH
CTaHJApPTHBIX  MaTEeMaTHMYECKUX  3a7ad  Ha  BBIYUCIEHHE  YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS MPSAMBIMH, MEXKIY NPSIMOH U IIIOCKOCTBIO, MEKIY TIOCKOCTSIMH,
IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TUIOHIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (MPHU3Ma,
nupaMuja) ¢ NpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOLIEHHUS MEXIY IUIOLIaIsIMU
OBEPXHOCTEHN, 00bEMaMU IOJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATHAMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U IIJIOCKOCTH
CUMMETPUH; IEHTP, OCh U TNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBATH M HHTEPIOPETUPOBATH  HMHPOPMAIHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUTYypax, MPEJCTABICHHYI0 Ha YepTekKax MU
PUCYHKaX.

[IpuMeHsATh reomeTpuyeckne (pakThl ISl PELICHHs] CTEPEOMETPHUUYECKHUX 3ajad,
MPEANOIAraloINX HECKOIbKO IIaroB PELIEHUs, €CJIM YCIOBUSA IPUMEHEHUS 33]1aHbl B
ABHOU (opme.

IIpuMeHATH  mpocTeilMe  NpOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOANTH HMpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NMPHUPOJAE U JKU3HHU,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TOJIyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAJIU3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSATh W3YyYEHHBIE IIOHATHS B IIPOLIECCE ITOMCKA PELICHUs
MaTeMaTHYeCKU C(HOPMYIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE CUTYaIH
Ha $3bIKE TE€OMETPHUM, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C HCHOJIb30BaHUEM
r€OMETPUYECKUX TMOHSATUH W TEopeM, ammapaTta aireOpbl; pelarb MNpPaKTHYECKUe
3a/1a4y, CBS3aHHBIEC C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KUIACC

OnepupoBarh TMOHATHSAMHU: LUJIUHAPUYECKAs TOBEPXHOCTh, 0OOpasyroine
MAJTUHAPUYECKON MMOBEPXHOCTH; ITWIMHJP; KOHMYECKas MOBEPXHOCTh, 00pPa3yOIIHE
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi IOBEpXHOCTh.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccudunupoBaTh B3auMHOE paciiosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSAMHU: IIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHWE IIAPOBOTO CJIOS, BHICOTA IIIAPOBOTO CJIOS;
IapOBOU CEKTOP.



Boruncnsate 00bEMBI U IITOMIAIN TTOBEPXHOCTEHN TEJ BpallleHUs, TEOMETPHUUECKUX
TeJ C MPUMEHEHHEM (POPMYIL.

OmnepupoBaTh MOHATUSIMH: MHOTOIPAHHHK, BIMCAHHBIA B cpepy M ONHUCAHHBIN
okoJ10 chepsl; chepa, BIMCaHHAS B MHOTOTPaHHUK WJIM TEJIO BPALCHUS.

BBIUUCHATE COOTHOLIEHHS MEXAY IUIOIIAAAMUA IOBEPXHOCTEH M 00BEMaMu
MOJ00HBIX TEN.

N300paxaTh wu3yyaembple (UIyppl OT pPyKH U C TPUMEHEHUEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB HMPOCTBIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAII[CHHUS.

W3Bnekatb, MHTEPHpPETUPOBATH U  MpeoOpa3oBbIBATH HMHPOpPMAIHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (GUTYypax, MPEJCTABICHHYI0 Ha YepTekKax MU
pUCYHKaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInomHATE 1EUCTBUS CIOKEHHSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB U YMHOKEHHS
BEKTOpA Ha YKCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

IIprMeHATH paBUIIO NapasulelIeUIEeAa.

OnepupoBarh MOHATHUAMM: JEKApPTOBBI KOOPJAWMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YrOJd MEXAY
BEKTOpPaMH, CKAIIPHOE IPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMIUIAHAPHBIC
BEKTOPBI.

HaxomuTe cyMMy BEKTOPOB U NPOM3BEACHHUE BEKTOpPA HA YUCIIO, YIOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE  INPOU3BEICHME, pACKIAAbIBaTh  BEKTOP IO  JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reomerpuueckue (HakThl AJs PEUICHHUs] CTEPEOMETPUUYECKUX 3ajad,
IIPEAIIOJIATaOIIMX HECKOJIBKO 1arOB PELIEHHUs, €CIIA YCIOBUS IPUMEHEHHMS 3aJaHbl B
ABHOU opme.

Pemare mpocreimme TeOMETPUYECKHE 3a1a4d HAa IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemars 3a1aun Ha 1OKA3aTENbCTBO MATEMATUYECKUX OTHOLIEHUN U HAXOKICHUE
reOMETPUUYECKUX BEIUYMH MO oOpa3uaM WU alroOpuTMaM, MPUMEHssS H3BECTHBIC
METO/bI IPH PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3a/a4.

[IpumensaTs  mpocTedinre  NporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELLICHUN CTEPEOMETPUYECKUX 3a/1a4.

IIprBOINUTH pUMEPBI MATEMATUUECKUX 3AKOHOMEPHOCTEN B MPUPOIE U KU3HU,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.



[IpuMeHATh TOJIyYeHHBIE 3HAHHUS HA MPAKTUKE: AHAJIU3UPOBATh peEajbHbIC
CUTyallUM W NPHUMEHSATh HM3YYECHHbIE IIOHATHS B IMPOILIECCE IIOUCKA PEIICHHUS
MaTeMaTU4YecKu cHOpMYyIUPOBAHHOU MPOOIEMBI, MOJEIUPOBATh PEAIbHBIC CUTYAIUH
Ha S3BIKE TIEOMETPUHU, HCCIEAOBATH IOCTPOEHHBIE MOJAEIH C HCHOJIB30BAHUEM
r€OMETPUYECKUX MOHATUH W TEOpeM, ammapaTra aireOpbl; pelarb MNPaKTHYECKUE
3a/1a4yy, CBSA3aHHbIE C HAXOKICHUEM T€OMETPUUECKUX BEIHYHMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
bubnnoreka IIOK
1
! Brenetiite B cTepeomeTpitio 1 https://m.edsoo.ru/1c209e37
2 [IpstMbIe 1 IIOCKOCTH B MPOCTPAHCTRBE. 12 1 bubnmnoreka HOK
[TapaniaenbHOCTh NMPSIMBIX U MJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IleprieHAMKYIAPHOCTD MPAMBIX U 12 bubnmnoreka HOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
4 1 1
Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
> MrororpatHkir 1 1 https://m.edsoo.ru/1c209e37
. bubmuotexa [JOK
1
6 OOBEMEI MHOTOTPAHHHKOB o https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 3 1 bubmmorexa [JOK
P ' P r https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1
L Teua ppauieHus 13 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 6 1 bu6nmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bceero u3yuyeHusi ~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE IOHSTHS CTEPEOMETPHU:
TOYKa, IpsiMasi, TIOCKOCTb,
1 npocTpanctBo. [IpaBuia uzoOpakeHus 1 bubnuotexa [JOK
Ha PUCYHKaX: U300paKeHUs TIOCKOCTEH, https://m.edsoo.ru/aecc77cd
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
5 [ToHsTHS: MepeceKarouecs MIOCKOCTH, 1 bubnnoreka [JOK
MEPECEKAOIINECS NPsAMas U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsATHs: nepecekaronecs MIOCKOCTH, 1 bubnmnoreka [JOK
MEePECEKAOINECS NPSAMAas U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubmmorexa [JOK
p P https://m.edsoo.ru/a63959ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkKax
HauanpHubie cBenenus o kyoe u
5 HApaMUIE, UX PAa3BEPTKU U MOJEIN 1 bubmmorexa LHOK
P > FIX PA3Bep ' https://m.edsoo.ru/b30dff38
CeueHnss MHOTOTPaHHUKOB
6 BxomHO# KOHTPOITH 1 1
. HauanpHabie cBenenus o kyoe u 1 bubnuorexa [JOK

MApaMUJIE, X Pa3BEPTKU U MOJIEIH.

https://m.edsoo.ru/3d8ffd32
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CeueHust MHOTOIPaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

8 MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI bubmmorexa LIOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmiorexa LIOK
P PeOMEIPHH. https://m.eds00.ru/239c8ch4
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmmorexa LIOK
P P Pt https://m.edsoo.ru/65c6b106
CTepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
11 IMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI bubmmorexa [JOK
P P pu: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
12 MIPOCTPAHCTBE: MEpPECEKAIOLINECs, bubnuoreka [IOK
MapaJyIeIbHbBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIe
[MapannenbHOCTh IPSMBIX M IIIOCKOCTEH
13 B IIPOCTPAHCTBE: MapalICIIbHBIE IIPSAMBIC bubnnoreka [JOK
B IIPOCTPAHCTBE; MapaIICIIbHOCTD TPEX https://m.eds00.ru/93ad36b3
MIPSIMBIX
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
14 B npocTpanctse: [lapannenbHocTh bubmmorexa [JOK
P vp - ap https://m.edsoo.ru/ee1d19b9
NPSIMOI U TUIOCKOCTH
bubmuorexa [JOK
15 VYTIIbl ¢ COHANpaBIEHHBIMU CTOPOHAMU

https://m.edso00.ru/9f4071b9
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bubmuorexa [JOK

16 Yo MEALY NPAMBIMH B IPOCTPAHCTBE https://m.edsoo.ru/fe733862
17 Yron Mexay NpsMbIMU B IPOCTPAHCTBE bubmmorexa LIOK
Ay TP pocTp https://m.eds00.ru/2935a9a0
18 [TapamiensHOCTh TIOCKOCTEH: bubnmoreka [JOK
napajuiebHbIE MIJIOCKOCTH https://m.edsoo.ru/2e18f255
19 CBoiicTBa napajyiebHbIX INIOCKOCTEN bubmmorexa [TOK
P https://m.edso00.ru/e504d656
[Ipocreiimme MpoCcTpaHCTBEHHBIE
20 (burypsI Ha IIOCKOCTH: TETPAdIP, KyO bubmorexa LIOK
P  TETPASIP, XY, https://m.edsoo.ru/4a28dc02
napajuieJenumne;y
. bubnuorexa [JOK
21 Hoctpoetine ceteiit https://m.eds00.ru/1d434dO0f
bubmuorexa [JOK
22 I1 i
OCTpOSHHS Ceeritl https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme "lIpsmbie
23 Y TJIOCKOCTH B IPOCTPAHCTBE bubnuorexa LIOK
poctp ] o https://m.edsoo.ru/9a0a9e56
[TapaniensHOCTh NMPSMBIX U MIIOCKOCTEN
[leprieHAMKYAAPHOCTD NPSAMOU U
24 HH(I:CKO(;Z”[[H'}I;C pneH WK I?M HbIE MPSAMBbIE bubmmorexa [OK
 HICPHEHARKYILP P https://m.edsoo.ru/b19f6a5d
B IIPOCTPAHCTBE
o5 IIpsimble napasuienbHbIEe U bubnuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edso0o.ru/0ac11c95
26 IIpsimble napasuienbHbIE U bubnuoreka [IOK
MEPIEHINKYIISPHBIE K TUIOCKOCTH https://m.edso00.ru/ba545966
27 IIpu3Hak nepneHuKyJIIpHOCTH MPSIMON bubnuorexa [IOK
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" IJIOCKOCTH

https://m.edsoo.ru/f85bfc46

28 [Ipu3Hak neprneHuKyJISpHOCTH MPSIMO bubmumoreka [IOK
U IIJIOCKOCTH https://m.eds00.ru/79165d15
29 Teopema o npsiMOii epHEeHIUKYISIPHON bubnmoreka [JOK
TJTIOCKOCTH https://m.eds00.ru/635c5087
30 Teopema o npsiMOii epHEeH UK YISIPHON bubnmoreka [JOK
TJTIOCKOCTH https://m.edsoo.ru/bd3745f8
31 Teopema o npsiMoOii epreHAUKYISIPHON bubnuorexa [JOK
TJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:
32 a(iTOHiI/IGYOT ?quH 0 ITIOCKOCTH bubmorexa LHOK
p Jvl ’ https://m.edso00.ru/33c477d3
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
33 a(iTOHiI/IGYOT ?quH 0 IIOCKOCTH bubmorexa HOK
p Jj ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
34 aCI::TOSIi[II/ICYOT EO‘IKI/I 0 TTOCKOCTH bubmorexa HOK
P il ’ https://m.edso0o.ru/a5b7b8e3
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
35 aCI::TOSIHI/IGYOT EO‘IKI/I 0 TJIOCKOCTH bubmorexa HOK
P il ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
36 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY bubnuorexa [JOK
MPAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
37 JIByrpaHHBIN yroJl, JMHEHHBIN yroa bubnnoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
38 JIByrpaHHBIN yroJj, TUHEUHBIN yroi bubnuorexa [IOK
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JBYTPAHHOIO yIJia

https://m.edsoo.ru/c7c777ed

IlepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bubmuorexa [JOK

39
fprsHaK mip HEHAMKYJIAPHOCTH AIBYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepnieH TUKYIAPHOCTD IIJIOCKOCTEH
40 I IE3H8.KH neyneE HKYISIPHOCTH B bubmorexa [IOK
P up UKD ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[leprnieH TUKyYISIPHOCTD MIOCKOCTEH:
41 MPU3HAaK NEPIEHIUKYIIPHOCTH 1B bubmorexa LIOK
p up AHIYIEP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
42 TeopemMa o Tpéx nepneHaUKYIIsIpax bubmorexa LIOK
p P PHCHAKYILP https://m.edsoo.ru/e4972cdc
43 Teopema o TPEX MepIEHIUKYIISIPAx bubmorexa HOK
P P PHCHAMKY AP https://m.edsoo.ru/52188a7d
44 Teopema o TpEX MEpIECHANKYIISIpAX bubmmorexa [TOK
p P PHCHAKYILP https://m.eds00.ru/9f246736
KonTponbHas paboTa mo Temam
45 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubnnoreka [JOK
m1ockocTeil" u "YTIbl MEXKIY NPSIMBIMU https://m.edsoo.ru/5b971ef3
M TIJTOCKOCTSAMU"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
46 3JIEMEHThI MHOTOTPaHHUKA, BBITTYKJIbIE U bubnmnoreka [JOK
HEBBIIYKJIbIE MHOTOTPAaHHUKHY, https://m.edso00.ru/2d24e873
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipu3ma: N-yrompHas mpru3Ma; IpaHud v
P T pHSNa, Ip Bummorexa [IOK
47 OCHOBAHMS IPU3MBI; IIpsIMast U

HAKJIOHHAsA IMMPHU3MBI; OOKOBas U IOIHAS

https://m.edsoo.ru/b4ad63ad
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IMOBCPXHOCTDH IIPU3MBIL

[Tapamtenenunen, NpsAMOyTOJIbHbII

bubmuorexa [JOK

48
MapajuieenuIiel U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: N-yrojapHas nupaMmua,
49 IpaHu ¥ OCHOBaHHE MUPaMU/JIbl; OOKOBast bubnmoreka [JOK
Y MOJIHAS MIOBEPXHOCTHh TUPAMU/IBI; https://m.edsoo.ru/fblcd0a5
MpaBWibHAA U YCEUEHHAS TUpaMUIa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TIOHSITHE
MPaBUJILHOI'O MHOTOI'PAHHUKA;
50 paBUIbHAA MTPpU3Ma U IPaBUIIbHAA bubmorexa [JOK
P P P https://m.edso0.ru/074c8865
MUpaMua; TpaBUiIbHAs TPEYTOJIbHas
MUpaMHJIa ¥ MPAaBUIIBHBINA TETpadap; Kyo
[Ipencrasnenue o MpaBUIBHBIX
51 MHOTOIpaHHHKAX: OKTadAp, JOACKA AP U bubmorexa HOK
p : P, P https://m.edsoo.ru/a0fddsbf
HUKOCAdIP.
CummeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIBLHO TOYKH, MPSMOU,
52 IUIOCKOCTH. DIIEMEHTHI CHMMETPHUH B bubmorexa [JOK
' p https://m.edsoo.ru/b9e777d9
NUpaMuax, Mapawienenumnenax,
MPaBUIIbHBIX MHOTOTPaHHUKAX
Brruncnenue sneMeHTOB
53 MHOTOIPaHHHUKOB: péOpa, TuaroHaIn bubmorexa [IOK
P - bebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 TTOJTHOW TTOBEPXHOCTHU TIPSMOM TIPU3MBI, bubnmoreka [JOK

IJI0IIaJb OCHOBAHMI, TEOpEMA O
OOKOBOI MOBEPXHOCTH MPSIMON MTPU3MBI

https://m.edso0.ru/37d84157
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[Tnomans 60KOBOI MOBEPXHOCTH U
IMOBCPXHOCTHU HpaBHHLHOﬁ nupamMmuabl,

bubmuorexa [JOK

55
Teopema O IJIomaaIu OOKOBOM https://m.edsoo.ru/5603e30b
MMOBEPXHOCTH YCCUEHHON MTUPAMUJIBI
56 KounTponbhas pabota no teme bubnmoreka [JOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bu6mmoreka [IOK
>7 Tomarue 06 06neme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
58 OOBEM mipamu b1 https://m.edso0.ru/235171b3
N bubmuorexa [JOK
59 OOBEM mupamHL! https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
60
OOBEM mipamu b1 https://m.edsoo0.ru/79¢10312
N bubnuorexa [JOK
61 OOBEM mupamm et https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
62 OOBEM mpu3MbI https://m.edso0.ru/79853608
N bubnuorexa [JOK
63 OOBEM MpH3MEL https://m.edso0.ru/1e053890
N bubmuorexa [JOK
64 OOBEM MpH3MEL https://m.edsoo.ru/482d3f51
65 KonTponbnas padota no teme "O0BbEMBI bubnnorexka [JOK
MHOTOT'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
. bubnuorexa [JOK
66 cucremarn3anus 3HaHui. [ToctpoeHne

CEUYCHMH B MHOT'OT'PpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
cucTeMaTu3anus 3HaHuU. BrlauciieHue

67 pacCTOSIHUM: MEXIy ABYMS TOUKaMH, OT 1 bubnmoreka [JOK
TOYKH 10 MPSIMOM, OT TOYKH J10 https://m.edsoo.ru/f7792ba9
IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS
MPSIMBIMU
68 HToroBast KOHTpOJIbHAS paboTa 1 bubmmorexa LHOK
https://m.edso00.ru/b9146bc0
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbBbIE
Ne aTra nudposLie
Tema ypoka Kontposbubie | IIpakTuueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchl
Cdepa u map: neHTp,

1 a:b Hpc I/Iall\)/IeT '11:;0 aapb 1 bubmoreia OK
Pazuyc, 2 b, HAOMaA https://m.edso0.ru/0341bc2b
MOBEPXHOCTH Chepsl
B3anmHoOe pacnoniokeHue

5 chepsl 1 IITOCKOCTH; 1 bubmmoreka [JOK
KacaTenbHas INIOCKOCTh K https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl
N3o0paxkenue chepsl, mapa

3 Ha HJII())CKOCTI/I C(i‘{peHI/IH ’ 1 bubmorera [JOK

' https://m.edsoo.ru/bc15f7f2
nrapa
Hunusapuaeckast
MOBEPXHOCTh, 00pa3yroiue

4 HAJTUHIPUYECKOU 1 bu6mmoreka [IOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
LUJUHIPUYECKOU
MOBEPXHOCTHU

5 BxonHoi1 KOHTpOIBL 1 1
Hunuaap: ocHOBaHUS U
0OOKOBast MOBEPXHOCTb,

6 o0Opa3syroias 1 oCh; 1 bubmorera [JOK

pasyiom L . https://m.eds00.ru/188f6216
TJIOMIA b OOKOBOM M MOJTHOM
MTOBEPXHOCTH
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N300paxeHne NUINHApPA HA
mockocTH. Pa3zBéprka
uuiuHapa. CeyeHus
HUIMH]PA (TUIOCKOCTHIO,
napajuieIbHON UiIn
NEPHEHIUKYIISIPHON OCU
HUAJTUHIPA)

bu6mmoreka [JOK
https://m.edsoo.ru/016e25eb

Konnueckas noBEpXHOCTB,
00pa3yrone KOHNIEeCKOM
IIOBEPXHOCTH, OCh U
BEPILVMHA KOHUYECKOU
IIOBEPXHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHuE 1
BEpIIMHA, 00pazyromas u
0Cb; IUIOIAAb OOKOBOW 1
IIOJIHOM ITOBEPXHOCTHU

bubmuoreka [JOK
https://m.edso0.ru/897dd3b2

10

Y ceu€HHBIN KOHYC:
00pa3yrolne 1 BHICOTA;
OCHOBaHUS U OOKOBAs
MTOBEPXHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

11

N306paxenne koHyca Ha
mockocTH. Pa3zBéprka
KoHyca. CeueHus: KOHyca
(TTOCKOCTHIO,
napaieibHOW OCHOBaHMIO,
U TIOCKOCTBIO, TPOXOAAIIeH
yepes3 BEpIINHY)

bu6mmorexa [IOK
https://m.edsoo.ru/Obdelbe8

12

Komb6unanus ten BparieHus
Y MHOTOI'PAHHUKOB

bu6nmoreka [JOK
https://m.edsoo.ru/3cefl0e5
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MHoOrorpaHHuK, ONUCAHHBIN
okoJto cepsl; chepa,

bu6mmoreka [JOK

13
BIMCAaHHAs B MHOTOI'PAHHUK https://m.eds00.ru/0b136158
WM B TEJO BpallleHus
[Tonsitue 06 00BEME.
14 OcHOBHbIE CBOMCTBA bubmmorexa [JOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TN
" bubnmoreka [JOK
15 06
DEM TIUAPa, KOHyCa https://m.eds00.ru/5513d87b
16 O0béM 1mapa ¥ mIomaIb bubmmoreka [JOK
cdepsl https://m.edsoo.ru/d189bde2
IToxoOuEble Tena B
MIPOCTPAHCTBE.
17 COOTHOIICHHS MEXK bubmorexa HOK
y . https://m.edsoo.ru/810cfleb
TJIOIIA MU TTOBEPXHOCTEH,
00BEMaMHU TTOJOOHBIX TEIT
KonTponbHnas pabora no
18 temaM "Tena Bpamenns” u bubmmorexa [TOK
P https://m.edsoo.ru/4a33a8ab
"O06BembI TeN"
19 BexTop Ha miockoctu U B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
20 CroxxeHue ¥ BEIUUTAHNE bubnuorexa [JOK
BEKTOPOB https://m.edso0.ru/23f4f089
21 YMHOXK€EHHE BEKTOpa Ha bubnnoreka [JOK
YHUCIIO https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa mno
, P bubnuorexa [JOK
22 TPEM HEKOMIIJIaHAPHBIM

BekTopam. IIpaBuio

https://m.edsoo.ru/a28fd74e



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
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https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/4a33a8ab
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https://m.edsoo.ru/a28fd74e

napauicicnuicaa

Pemrenne 3aJa4d, CBA3aHHbBIX

bubmuoreka [JOK

23
© H“pHMteeHHeM HpaBHil https://m.edso0.ru/5a827900
JEICTBUI ¢ BEKTOpamMu
KoopauHatHo-BEeKTOpHBIN
24 METO/I IIPH PEIICHUH bubmorexa HOK
AUPHD https://m.edsoo.ru/d3alfe30
reOMETPUUYECKHX 3a/1a4
[TpsimoyronbHas cuctema
KOOPJIMHAT B MMPOCTPAHCTBE.
25 Koop)1 WHATHI BI;Ksza bubmorexa HOK
b pa https://m.eds00.ru/48db7058
IIpocreiimme 3ama4uu B
KOOpJAMHATAX
Yron mexay BEKTOpaMH.
26 Cxans HOG}II'I OI/ISBIG) eHue bubmmorexa [JOK
p p a https://m.edsoo.ru/725effc4
BEKTOPOB
97 Beluncnenue yrios Mexay bubnnorexa [JOK
IPSAMBIMU U TUIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
KonTponbnas pabota no
28 Teme "BekTopsl n bub6nuorexa [IOK
KOOPAWHATHI B https://m.edsoo.ru/77c22fc5
npoctpaHcTae”
[ToBTOpenue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHH.
29 OcHoBHBIC QUTYPHI, (HAKTHI bubmmorexa [JOK
YPbL, ’ https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca
TUTAHUMETPHH
30 [ToBTOpenwme, 0600IIEHNE U bu6mmoreka [IOK

CHCTeMaTHU3alus 3HaHUH.

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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OcHoBHbIE GUTYPHI, (PaKTHI,
TEOpPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IICHUE U

31 CHCTEMAaTH3alLMsl 3HAaHUH. 1 bubmuoreka [JOK
3ajauu IaHUMETPHUH U https://m.edsoo.ru/7491efe0
METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600IICHNE 1
CcHUCTeMaTU3als 3HaHU.

32 OcHoBHBIE GUTYPHI, HAKTHI, 1 bubmoreia OK

https://m.edsoo.ru/74b2ad91

TEOpEMBI Kypca
CTEpeOMETpUHU

33 Hrorosast KOHTpoOIbHAS 1 bubmmoreka [JOK
pabora https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IeHUE U 1 bubnmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://m.edsoo.ru/7491efe0
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https://m.edsoo.ru/f465d10e

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJTACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTh
25 [TpuMeHSATh aKCMOMBI CTEPEOMETPUU W CIEACTBHS M3 HHUX NPU PEUICHUU
' reOMEeTPHUECKUX 3a]a4
23 OmnepupoBaTh MOHATHIAMU: MMAPAJUICTBHOCTD M TEPICHIUKYIIPHOCTD MPSMBIX
' U IJIOCKOCTEH
24 KnaccudumupoBars B3auMHOE pacroyIOKEHHE NPSAMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroJjl, TpaHW JBYI'PAHHOIO YIJIa,
7.5 peOpo ABYrpaHHOTO yIia, JIMHEHHBIH Yrojl JBYTPaHHOTO yIia, TpalycHas
Mepa JIBYTPaHHOTO yria
-6 OnepupoBaTh TOHSATHSAMH: MHOTOTPAHHHK, BBIMYKIBIA ¥  HEBBITYKJIbIA
' MHOT'OI'PaHHHK, 3JIEMEHThI MHOTOTPAHHUKA, PaBUJIbHBI MHOTOI'PAaHHHUK
24 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPDAaHHHMKOB (MHMpamuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccupunupoBarb ~ MHOTOTpaHHUKHM,  BBIOMpass ~ OCHOBaHUS IS
7.8 Kiaccu(UKanuy (BBITYKIJIBIE W HEBBITYKIJIbIE MHOTOTPAHHUKH, MPABHIbHBIE
MHOTOT'PaHHUKH, IPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapauIeIenuIe/Ibl)
7.9 OmnepupoBaTh MOHATUSMH: CEKYIIAs TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
210 OOBSACHATh TPUHIMITBI OCTPOSHHSI CEUECHHH MHOTOTPAaHHHKOB, HCIOJB3YS
' METOJ CJIEJI0B
Ctpouth CeYeHHS MHOTOTPAaHHHKOB METOJIOM  CJIEIOB,  BBIOJHSTH
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEXU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y
219 Pemrate 3aaun Ha HaXOXXJIEHHE T€OMETPUUYECKUX BEIMYUH 10 oOpas3laM Hiu

aJIropuTMam, MpUMCHASA H3BCCTHBIC AaHAJTIUTUYCCKHUE MCTOABLI IIpHW PCIICHHUU




CTaHJIAPTHBIX MATEMATMYECKHX 3a7ay Ha BBIYMCICHUE PACCTOSSHUM MEXIY
JBYMsI TOYKaMH, OT TOYKM JI0 MPAMOM, OT TOYKU [0 IUIOCKOCTH, MEXKIY

CKpCIIUMBAOIHUMHUCS ITPIMBIMHA

7.13

Pemrats 3ala4i Ha HAXOKACHUC I'COMCTPUUCCKHUX BCIWYHH IO 06pa3uaM N
aJIropuTMam, IMpUMCHASA H3BCCTHBIC AaHAJTIUTUYCCKHUE MCTOAbLI IIPpHU PCIICHHUHA
CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4d Ha BbIYUCICHUC YIJIOB MCKAY
CKpCIIUBAKOIIUMUCA MPAMBIMHU, MECKIAY HpHMOﬁ U IINIOCKOCTBIO, MECKIY

IIJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Brerancnsate 00bEMBI U TUIOIIAU TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuia) ¢ MpUMEHEHHEeM (OPMYJ, BBIYHUCIATH COOTHOLICHHUS MEXKIY

TUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOIPAaHHHKOB

7.15

OHepI/IpOBaTL MNOHATHAMU: CHUMMCETPpUA B IPOCTPAHCTBE, LCHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUU (PUTYPBHI

7.16

W3Bnekarb, mnpeoOpa3oBeIBaTh M HWHTEPIPETUPOBATH HH(MOpMaLHIO O
MPOCTPAHCTBEHHBIX ~T€OMETPUYECKHX (Urypax, MpeACTaBICHHYI0 Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB T'COMCTPHUUCCKUC (i)aKTBI A1 pCHICHUA CTCPCOMCTPUICCKHX
3aaa4, IMOpcamnojararolmmux HCECKOJIBKO MMaroB pelIcHusd, CCJIM YCIOBUA

MIPUMEHEHHUS 3aJIaHbl B IBHOU opme

7.18

[IpuMeHATH  mpocCTEHIIME MPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

7.19

[IpuBoguTE mpHMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE H

JKHU3HH, pACIIO3HABATH MPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

HpI/IMeH}ITB INOJTYYCHHBIC 3HAHUS HaA IPAKTUKC: aHAJIMU3UPOBATH PCAJIIbHBIC
CUTyallul W MPUMCHATH M3YUYCHHBIC MOHATHA B IMPOLECCE MOUCKA PCIICHUA
MaTeMaTHYCCKHU C(I)OpMan/IpOBaHHOI\/’I HpO6HCMBI, MOZACIIMPOBATE PCAJIbHBIC
CUTyaluMd Ha A3bIKEC TI'COMCTPUHU, HCCICAOBATH IMOCTPOCHHBLIC MOJCIHU C
HCIIOJIb3OBAHHUEM T'COMCTPHUYCCKUX MOHATUU H TCOpPCM, allrapara anre6pm,
peiaTh NPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKICHUCM I'COMETPUUCCKUX

BCINYNH

11 KUIIACC




Kon

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM

NpOBePsIEMOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpeHero o01ero odpa3oBaHusi
pe3yJbTara
6 I'eomerpust
OmnepupoBarh MOHATUSMH: LWIMHIPUYECKAas MOBEPXHOCTh, 00pa3yroiue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTb,
o0pasyromye KOHMYeCKo! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb
6.2 PacnoznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTyYSHHUS TEJl BPALLICHUS
6.4 KrnaccudunupoBars B3aUMHOE pacroiioKeHUe cephl U MIOCKOCTH
OnepupoBarh MOHATHSIMHU: IIAPOBOIl CETMEHT, OCHOBAaHUE CETMEHTa, BhICOTA
6.5 CerMEHTa, IIapOBOM CJIOH, OCHOBAaHWE HIAPOBOTO CJOS, BHICOTA IIAPOBOTO
CJI0S1, IIAPOBOM CEKTOP
6.5 Bbruucnate  00bEMBI M IUIOMIAAM  TIOBEPXHOCTEH  TeNn  BpalICHHSA,
' TE€OMETPHUECKUX TEJI C IPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIIMCAaHHBIH B chepy u
6.7 OIMCAHHBIN OK0JO cepbl, cdepa, BOUCAHHAS B MHOTOTPAHHUK HIIM TEIIO
BpallleHUS
68 BbIUUCIIATE COOTHOMIEHHUST MEX/y IUIOINAIASIMHU MOBEPXHOCTEH M 00BEMaMuU
. MOI0OHBIX TEJ
6.9 N300pakaTh M3ydyaeMble (GUIYpbl OT PYKH M C IPUMEHEHHEM HPOCTBIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInmonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKHM M3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (Uryp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUS
W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTH HH(OPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
gepTeKax U pucyHKax
[IpumensTs reoMeTpuyeckue (akThl U PELICHUS CTEPEeOMETPUYECKUX
6.12 3aja4, NPEANONaralollliX HECKOJbKO IIaroB peIIeHUs, €clId YCIOBUS
MIPUMEHEHHS 3a]JaHbI B IBHOH opme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbInonHATe  OEHCTBUS  CIIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W




YMHOXXCHHUSA BCKTOpa Ha 4YHUCIIO, O6’b$ICHSITI:, KakMMH CBOMCTBaMU OHHU

o0amaroT

6.15

HpI/IMeHHTB IIpaBUJIO IIapaJlJICICIIUIICaa IIpru CI0KECHUHU BEKTOPOB

6.16

OHepI/IpOBaTL MOHATHUAMU: ACKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBEC, BEKTOP,
MOAYJb BEKTOpPA, PaBEHCTBO BCKTOPOB, KOOPAMHATHI BEKTOpA, YIOJd MECKIAY
BCKTOpaMH, CKaJIIpHOEC IIPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U

KOMILIAHAPHBIE BEKTOPbI

6.17

HaxomuTs cyMMy BEKTOPOB U MIPOU3BEACHHUE BEKTOPA HAa YUCIIO, YTOJI MEXKAY
BEKTOpPAMH, CKaJsipHOE IPOM3BE/IEHUE, PACKIaAbIBaTh BEKTOp IO JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,Z[aBaTI> IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrats HpOCTefIHII/IC rCOMCTPHUYCCKUC 3aJa4l Ha HNPHUMCHCHHUEC BCKTOPHO-

KOOPpAHMHATHOI'O METOAa

6.20

Pemarsn 3aJa4dyyd Ha J0Ka3aTCIbCTBO MATCMAaTHU4YCCKUX OTHOIIICHUH H
HaxXOXJIACHUC TCOMCTPUYCCKHUX BCIWYHUH I10 06pa3uaM WK aJIrOpUTMam,
IMPUMCEHAA U3BCCTHBIC METOJbBI IIPU PCHICHUN CTAHAAPTHBIX MATEMATUYCCKUX

3a1a4

6.21

[IpuMeHATH  NpoOCTEMIIME POTPaMMHBIE  CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a4

6.22

HpI/IBOI[I/ITB NpUMEPbl MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpoOAC U

JKHN3HH, paCIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

[IpuMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTHUKE: aHAIM3UPOBATh PEAIBHBIE
CUTyallUd U IPUMEHATh U3YYEHHBIE IOHATHS B IIPOLIECCE NOMCKA PELICHUS
MaTeMaTH4ecku cGOPMYJIMPOBAHHON MpOOJIEeMbl, MOAEIUPOBATh peabHbIE
CUTyallUM HA A3BIKE TE€OMETPUH, MCCIEN0BAaThb IIOCTPOCHHBIE MOIEIHU C
HCIOJIb30BAaHUEM T'€OMETPUYECKUX TMOHATHI M TeopeM, ammapaTta anreOpsl,
peuars NpakTUYECKUE 3a1a4i, CBSI3aHHbBIE C HAXOXKIECHUEM T€OMETPUYECKUX

BEJINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

I'eometpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTre 06 aKCMOMaTUYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUU U

CICACTBHA U3 HUX

7.2

B3aunmHO€ pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, IIapalIeIbHbIE U
CKpeluuBaromuecs npsMele. IlapamieabHOCTh NPsAMBIX M IVIOCKOCTER B IPOCTPAHCTBE:
napajulejibHble  MpsIMble B IPOCTPAHCTBE, NapalIeIbHOCTh  TPEX  MPSAMBIX,
[IapaJUIEIBHOCTD MPSMOM M INIOCKOCTH. YTJIBl C COHANPABICHHBIMU CTOPOHAMH, YIroJl
MEX1y MpsAMBIMH B HpocTpaHcTBe. IlapamnenbHOCTh IUIOCKOCTEW: NapasuieiabHble
IUIOCKOCTH, CBOMCTBA MapajuleNbHbIX IUIOCKOCTEH. lIpocreiine mnpocTpaHCTBEHHBIE

(GurypsI Ha IIIOCKOCTH: TETPadp, KyO, Mmapajuiesenuries], HOCTPOCHHE CeUSHHH

7.3

[leprieHAMKYJIAPHOCTh MNPSIMOM M IJIOCKOCTU: HEPHEHAUKYISpHbIE MpsIMblE B
IIPOCTPAHCTBE, MpSAMBbIE NapauieidbHble U MEPHEHAUKYJISPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH MPSAMONW M IUIOCKOCTH, TEOpeMa O MpPsIMOM NepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B NMPOCTPAHCTBE: YIrOJI MEXY MPSIMOW M IJIOCKOCTBIO, JIBYTPaHHBIN
yroJl, JTUHENHBINA YToJI ABYIPAaHHOTO yria. lleprneHaukynsp U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PAacCCTOSIHUE OT MPSMOM /10 INIOCKOCTH, MPOEKIHS (GUTYphl Ha
IUIOCKOCTh. lleprneHauKyIsspHOCTh IUIOCKOCTEM: NpPU3HAK NEPIEHIUKYISIPHOCTH IBYX

mockocteil. Teopema o TpEX MepreHuKyIsipax

7.4

[loHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTBI MHOTOIPDAaHHMKA, BBIIYKIbIE H
HEBBIITYKJIBIE MHOIOTPaHHUKM, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronbHas
MpU3Ma, I'PaHu U OCHOBAHUS MPU3MBI, IPSIMasi U HAKJIOHHAs MIPU3Mbl, OOKOBAas U MOJIHAs
MIOBEPXHOCTh Ipu3Mbl. llapamnenenunen, npsMOYrOJIBHBIA NapajlIeIeIUIe] U €ro
cBoiictBa. [lupamuna: N-yronpHasi nmupaMuaa, rpaHd U OCHOBaHHE MUpaMUIbl, OOKOBas
U TIOJIHAsE TIOBEPXHOCTh NMHPaMHJbI, IPABWIbHAA M YCEUEHHAs] NUPAMUIA. DIEMEHTHI
npu3Mbel W npaMupl. [IpaBHJIbBHBIE MHOTOTPAaHHUKH: TOHATHE IPAaBHIBHOTO
MHOIOIDaHHUKA, IIpaBUJIbHAs I[pU3Ma U IpaBUIbHAas MHUPAMMAA, IPABUIIbHAS
TpeyrojbHas MUpaMua U MpaBUIbHBIN TeTparap, KyO. [IpencraBienue o npaBUIIbHBIX

MHOT'OIpaHHUKAX: OKTA3Ap, AOACKA3 AP U UKOCAdAPYTrUc CeueHus MMPU3MBI U TUPAMHUIBI




7.5

CumMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIOCKOCTH.
DNeMeHThl ~ CHUMMETpUM B  NHUpaMHUAaX,  Mapajulelielluneiax,  MPaBUIbHBIX

MHOI'OI'paHHHUKaXx

7.6

Brruncnenue 37eMEHTOB MHOTOTPAaHHUKOB: p&0pa, 1uaronany, yrisl. [lnomane 60koBoi
MIOBEPXHOCTHU U MOJIHOM NOBEPXHOCTU MPSAMOI MPU3MBI, ILJIOIIAlb OCHOBAaHUM, TEOPEMA O
OOKOBOW TOBEPXHOCTH TMpsiMOM mpu3Mmbl. [lnomanes OOKOBOM MOBEPXHOCTH U
MIOBEPXHOCTH NPABWJIBHOW NUPaMUAbl, TEOpEMa O IUIOLIAAM YCEYEHHOW NUPAMUIBL.

[Tonsatue 06 06véMe. OOBEM MUpaMuUIbI, IPU3MBI

7.7

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAASIMHU IOBEPXHOCTEM,

00BEMaMU TOTO0HBIX TEJT

11 KITACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

I'eomerpus

6.1

[ummuapudeckass MOBEPXHOCTh, 00pa3yrolIfe IHIMHIPUYECKONH IOBEPXHOCTH, OCh
LWINHAPUYECKOM noBepxHocTU. LlunuMHAp: ocHOBaHUS M OOKOBas IOBEPXHOCTD,

00pa3yromias u OCkh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konunyeckass moBepxHOCTh, 00pa3yrolye KOHMYECKOM MOBEPXHOCTHU, OCh U BEpUIMHA
KOHMUYeCKOoW noBepxHocTH. KoOHyc: OocHOBaHME W BepuIMHA, oOpasymoomas U OcCh,
IUI0IIAab OOKOBOH M MOJHON MOBEPXHOCTH. Y CeUEHHBINH KOHYC: 00pa3yroIlue 1 BhICOTa,

OCHOBaHHMS 1 OOKOBas ITOBEPXHOCTH

6.3

Cdepa u map: HeHTp, paauyc, AUAMETp, IUIOIAAb MOBEPXHOCTH cdepbl. BzaumuHoe

PAacCIIOJIOKCHHUC C(bepbl " IJIOCKOCTH, KaCcaTCJIbHas IJIOCKOCTh K C(I)epe, miomanab C(bepbl

6.4

N300paxenue Ten BpalleHUs Ha III0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpAIICHUA U MHOT'OI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIN OKOJO

cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS

6.6

[Tonste o0 o0bEMe. OcHoBHBIE CBoOiicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapauiesienumeaa u ciieAcTBus u3 He€. OO0bEM IMIMHIPA, KOHYCA.

O6béM 1mapa ¥ miomaab chepol

6.7

HO,I[06HLIC TCJIa B MMPOCTPAHCTBC. CooTHOIICHUS MCXKAY IUIOINAaAAMU HOBCpXHOCTCfI,

00BbEMaMHu HO,[[O6HBIX TCI

6.8

Ceuenust mwMHApa (MapajulelbHO W NEPIEeHIUKYISIPHO OCH), CEYEHUs KOHyca




(mapanenbHOE OCHOBAHUIO U MPOXO/SILEE YEPE3 BEPIINHY), CEUECHUS 1Iapa

BGKTOP Ha IIIOCKOCTH WM B IIPOCTPAaHCTBE. CrnoxeHne W BBIYMTAHHE BEKTOPOB.

VMHOXEHIE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa II0 TpéM HCKOMIIJIaHApHBIM

°9 BekTopaMm. [lpaBuino nmapamienenunena. Pemienue 3aaay, CB3aHHBIX C NMPUMEHEHHEM
IIpaBUJI ICUCTBUM C BEKTOPaMHU
[IpsMoyronbpHas cucTeMa KOOpAMHAT B HpocTpaHcTBe. KoopauHatsel BeKTOpa.
6.10 [Ipocreiimme 3amayu B KOOpAMHATaxX. YTold Mexay Bekropamu. CkKaaspHoe

IIPOU3BEICHUE BEKTOPOB. BbIUMCICHHE YITIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTOJ IIpH PCIICHHUU I'€COMCTPUUCCKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Bnagenue merogamu 10Ka3aTeNbCTB, AITOPUTMAMU PELIEHMS 3a]a4; YMEHUE
dbopMynupoBaTh U ONEPUPOBATH TMOHATUAMU: OINPEICIICHUE, AaKCHOMa,
Teopema, CJIEICTBHUE, CBOWCTBO, NPHU3HAK, J0KA3aTEJIbCTBO, PAaBHOCUJIbHBIC
(GOpMyIHPOBKYU; MPUMEHATh HX; YMeHHEe (opMmynupoBaTh 0OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKACHUE, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
HCIIOJIb30BAaTh METOJ] MaTeMaTH4eCKOn WHIYKIIHH, MIPOBOJIUTH
JI0Ka3aTeJIbHbIE PAaCCYKICHUS MPU PELICHUH 33734, OLEHUBATh JIOTHYECKYIO
MIPABIWJIBHOCTH PACCYXKACHHI; YMEHHE ONIEPUPOBATH MOHATHUSIMHU: MHOXECTBO,
[IOJIMHOXKECTBO, OIEPAallUd HAJ MHOXXECTBAMU; YMEHHME HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapaT Jisl OMHCAHUS PEabHBIX MPOIIECCOB U
SBJICHUN W TIpU pEHICHWW 3aJad, B TOM YHUCIE U3 JAPYIHX YYEOHBIX
MPeIMETOB; YMEHHUE ONEPUPOBATh MOHATUSAMU: Ipad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha TIUIOCKOCTH; YMEHHE 3a/aBaTh W ONHCHIBaThH Trpadbl

pa3siInIHbIMU CHOCO68.MI/I; HCIIOJB30BAaTh l"pa(i)LI IpUu pCHICHUHA 3a1a4

YMeHue onepupoBaTh IOHATHUSAMHU: HATypaJbHOE 4YHCIIO, LEJI0E YHCIIO,
CTENEHb C LEJbIM MOKa3aTelieM, KOPEeHb HaTypaJlbHOM CTENEHHU, CTENEHb C
palMoHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JACUCTBUTEIBHBIM I1OKA3aTEJEM,
Jorapu@M 4ucia, CHHyC, KOCUHYC U TaHT'€HC IIPOU3BOJIBHOIO YUCIIA, OCTATOK
10 MOJYJIIO, PAallMOHAIBHOE YHUCIO, MPPALMOHAIBHOE YHUCIIO, MHOKECTBA
HaTypaJIbHBIX, IIEJIbIX, PAlMOHAJIbHBIX, JEHCTBUTEIbHBIX YHCEN; yYMEHHE
UCMOJIb30BaTh MPHU3HAKK JETUMOCTH, HAUMEHbIIWN OO aenuTens u
HauMeHblIee oOllee KpaTHOe, alroputM EBKkIMaa mpu pelieHuu 3anad;
3HAKOMCTBO C Pa3JIMYHBbIMU MO3ULIMOHHBIMU CUCTEMAaMU CUUCIICHUS; YMEHUE
BBITIOJIHATh BBIYMCIIEHUE 3HAYEHUM U MpeoO0pa3oBaHUsS BBIPAXKEHUH CO
CTENEHSAMH U Jorapupmamu, IpeodOpa3oBaHHus JAPOOHO-PALMOHATBHBIX
BBIpQXEHUI; yMEHHE OINEepUPOBaTh MOHSTUSIMHU: IOCIEJOBATEIbHOCTD,
apupMeTHyecKasl MPOrpeccusi, reoMeTpuyeckas MNporpeccusi, OECKOHEYHO

yObIBaro1as reoMeTpHu4ecKas IIPOTPECCHS; yMEHUE 3a/1aBaTh




MOCJIEZIOBATEIBHOCTH, B TOM YHCJE C MOMOUIbIO PEKYPPEHTHBIX (OpMYyI;
YMEHHUE OIEpUPOBATh TMOHATHUSIMHU: KOMIUIEKCHOE YHCIIO, COIPSKEHHBIE
KOMIUIEKCHBIE YHUCJIa, MOAYJIb M apryMEeHT KOMIUIEKCHOTO 4ucia, (opma
3alUCU KOMIUIEKCHBIX 4HCeNl (FeOMETpUYEecKasl, TPUTOHOMETpUYECKas |
anrebpanyeckas); yMeThb MPOU3BOAUTH apupMeThyeckue JeHUCTBUSA C
KOMIUIEKCHBIMM ~ YHUCJaMHU;  OPUBOAWTH  MPUMEPHl  HCIOJIb30BAHUS
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh NOHATUSIMHU: MaTpuua 2x2 u 3x3,

OIIPCACIIUTECIIb MAaTPHUILIbI, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHHne OmnepupoBaTh IMOHSTHUSAMHU: pallMOHAIBHBIC, HWpPpAIOHAIBHBIC,
MOKa3aTeJIbHble, CTEMEHHbIe, Jorapu(MUYecKue, TPUTOHOMETPUUECKUE
YpaBHCHHS U HEPAaBEHCTBA, UX CHUCTEMbI, YMCHHE OIIEPHUPOBATH MOHITUSIMMU:
TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHne, YpPaBHEHUE, HEPABEHCTBO,
crcTeMa YpaBHEHUI U HEPABEHCTB, PABHOCHILHOCTh YPaBHEHUI, HEPABEHCTB
U CHUCTEM; YMEHHE peIlaTh ypaBHEHHUS, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO
pa3M4YHBIX TMPUEMOB; pEIIaTh YpPaBHEHHs, HEPABEHCTBA M CHCTEMBI C
napaMeTpoM; TPUMEHATh YpaBHEHHs, HEPABEHCTBA, HX CHUCTEMBI IS
pelIeHHs] MAaTeMAaTHYECKUX 3aJ1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTeil HAyKH U

peanbHON KU3HU

YMeHue omnepupoBarh TOHATHSAMH: (DYyHKIMS, YETHOCTH (YHKIHUH,
NEPUOJUYHOCTh (YHKLIMH, OTPaHMYEHHOCTb (YHKLUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMHM, HauOoJiblllee W HaMMEHbIIee 3HAYCHUS
(GyHKIMHM Ha OPOMEXYTKE, HempepbiBHas (YHKLHS, aCUMITOTHI Tpaduka
GyHKIMHM, TepBas U BTOpas MPOM3BOAHAS (DYHKLIMH, F€OMETPUUECKUH U
¢u3nyeckuif  CMBICT  NPOU3BOJHOM, MeEpBOOOpa3zHas, ONpeAeIEHHBIH
UHTErpaj; yYMEHHE HaXOJWThb aCUMNOTOTHI rpaduka (GYHKIUH; YMEHHE
BBIUYHCIIATh TPOU3BOJHBIE CYMMBI, IIPOM3BEAEHHUS, YACTHOTO U KOMIIO3ULIUU
GbyHKIMM, HAXOAUTH YpaBHEHHUE KacaTeJbHOU K TpaduKy (QyHKIIUU; YMEHUE
HaXOJUTh MPOM3BOJHBIE SJIEMEHTApHBIX (YHKIMHA; YyMEHHE HCIIOJIb30BaTh
MIPOM3BOJIHYIO JJIsi HccienoBaHus (DyHKUMN, HAXOOUTh HauOONbIINE U
HaUMEHbIINE 3HaueHWss (QYHKUUH; CTPOUTh TpadUKU MHOTOUWIEHOB C
HCIOJIb30BAaHWEM  ammapara MaTeMaTHMYecKOro aHauuz3a; IpUMEHSTh
IIPOU3BOIHYIO JUISl HAXOKIEHUS HAWJIyUlIETO PELICHUs] B IPUKJIAJHbIX, B TOM
qyclieé COLMaIbHO-d)KOHOMHUYECKHMX U (PU3MUecKUX 3ajadax; HaXOAUTh

IoMAA U 00BEMBI (UI'y C MOMOIIBIO MHTErpania; MPUBOIUTH MPUMEPHI




MaTEeMaTHYeCKOro MOJEIMPOBAaHUS C TOMOIIbI0 JuddepeHnanbHbIX

YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMH: Tpaduk GyHKIHUHA, oOpaTHas (QyHKIHS,
KoMro3uuusl (QyHKIUH, JuHEHHAas ¢GyHKOUSA, KBaapaTu4Has QYHKIUS,
pauMoHanbpHast (QyHKOMS, CTeneHHas (yHKIOUs, TPUTOHOMETPUYECKHE
¢byHkuMu, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKLIUHU, IOKa3aTeNbHas H
norapupmuueckas (QYHKIMH; YMEHUE CTPOUTh TpapUKH HM3YyYEHHBIX
(GyHKUIMH, BBIIOIHATH MpeoOpazoBaHus rpaduKoB (DYHKIMHI, HCIIOIB30BATH
rpaduKu Ui U3y4EeHUs MIPOLECCOB U 3aBUCUMOCTEH, IPU pEeLIeHUN 3a1a4 U3
Apyrux Yy4eOHBIX TPEAMETOB M 33/Ja4 M3 peajbHOW IKU3HH, BBIPAXKAThH
dbopMynaMy 3aBHUCUMOCTH MEXKAY BEJIWYMHAMH; UCIOJIb30BaTh CBOWCTBA U
rpadukyn (QYHKOMHA JUIi pElIeHWs YpaBHEHWH, HEPABEHCTB W 3ajad C
napameTpamu; H300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBa

pELIECHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 3aJadd pa3HbIX TUIOB (B TOM 4YHUCIIE Ha
IPOLEHTHI, JOJM W YacTH, Ha JBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U
YCIyT, HAJIOTH, 33Ja4d W3 00JAacTH YIPABJICHUS JUYHBIMA M CEMEUHBIMU
(¢uHaHCaMM); COCTaBJIATh BBIPAKEHHs, ypaBHEHUs, HEPaBEHCTBA M UX
CHUCTEMBI II0 YCIOBHUIO 3aJadd, MCCIEAOBATh IIOJYYCHHOE pEUICHHE U
OLIEHUBAaTh MPABIONOJOOHOCTh PE3Yy/IbTAaTOB; YMEHHE MOJEIUPOBATh
peanbHblE CUTyallUM Ha $3bIKE MAaTEMAaTHKHU; COCTAaBJIATh BBIPAXKECHUS,
YPaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI II0 YCIOBUIO 3aJla4yH, UCCIEAOBATh
IIOCTPOCHHBIE ~ MOJIEJIM  C  HUCIOJb30BAHMEM  ammapara  anreOpsl,

MHTEPIPETHUPOBATh NOIYUECHHBIA pe3ysbTaT

YMeHue omnepupoBaTh MOHATHSAMHU: cpelHee apupMeTHYecKoe, MeAHuaHa,
HauOoJplllee M HAaUMEHbLIee 3HAUYEHUs, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJIEeKaTh, HWHTEPIPETUPOBATH
uHpOpMalKIO, TMPEeACTaBICHHYI0 B Ta0nMIax, Ha Juarpammax, rpadukax,
OTPaXXaIOIlyI0 CBOICTBA pEaJbHBIX MPOLECCOB M SBJICHWI; MPEACTaBIAThH
uHpOpMALMI0O C  TIOMOILIbIO  TabmuIl W  JUarpaMM;  HCCIIEAO0BAaTh
CTaTUCTUYECKUE JaHHbIe, B TOM 4HCIE€ C MNPUMEHEHHEM TIpaduuecKkux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; I'paMuecKd HCCIEI0BAaTh COBMECTHBIE

HaOJII0JICHHUS C TIOMOIIBIO TMarpaMM PacCeUBaHUS U TUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIy4YailHBIA ONBIT U CIydallHOE COOBITHE,




BEPOSITHOCTh CITy4allHOTO COOBITHS; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIOJIb30BaHUEM TpAaPUUECKUX METO/I0B; MPUMEHATh (POPMYIIBI CIIOKEHHS U
YMHOXEHHUSI BEPOATHOCTEH, (OPMYTy MOJIHOM BEPOATHOCTH, (GOPMYITY
bepuymnnu, xomOuHaTopHbie (GakTsl U (OPMYIBI; OIEHUBATH BEPOATHOCTH
peanbHBIX COOBITHI; yMEHHE OIEpUPOBATh TOHATUSAMH: CIIydaiHas
BEIMYMHA, pacClpe/ielieHne BEpOSATHOCTEH, MaTreMaTH4ecKoe OXKHIaHuUE,
IMCHEepCHs W CTaHAAPTHOE OTKJIOHEHHE CIy4allHOH BENUYMHBI, (QYHKIHN
pacupeneneHuss M IJIOTHOCTM  PAaBHOMEPHOIO,  IIOKAa3aTelbHOIO U
HOPMAJIBHOTO PACHpE/IEICHUH; YMEHUE HCIOIb30BaTh CBOWCTBA M3YYCHHBIX
pacripenielieHuil s pelleHusl 3ajad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOYHBIX HMCCIICAOBAaHUN; YMEHHE NMPHBOANUTH
NpUMEPHl  TPOSIBIICHHUS] 3aKOHAa OOJNBIIMX YHCEN B MNPHUPOJHBIX U
OOILECTBEHHBIX SIBJICHUSX; YMEHHE OIEPUPOBATh IMOHATHSIMHU: COYETAHHE,
NepECTaHOBKA, YUCIO COYETAaHWH, YUCIO NEepecTaHOBOK; OmHOM HproTOHA;
yYMEHHE MPHUMEHSITh KOMOMHATOPHBIE (DAaKThl M PACCYKACHUS Ul PEIICHUS
3aad; OICHWBATh BEPOSITHOCTH  PEATbHBIX  COOBITHH;  COCTABIISATH

BCPOATHOCTHYIO MOZCJIb U UHTCPIIPETUPOBATH HOJ'Iy‘lCHHbIﬁ pe3yibTart

YMeHue  onepupoBaTh  IMOHATHUAMM:  TOYKA, IpsiMas,  IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIja, MUIOCKUI YroJl, ABYTrPaHHBII
YroJ, TPEXTPAaHHBIA YroJl, CKPEIIMBAIOLIMECS NIPSIMBbIE, MAapaLUIEIbHOCTh U
NEPIEHIUKYIAPHOCTD MPSAMBIX U IJIOCKOCTEH, Yrojl MEXIy IPSIMBIMH, yroJl
MEXIy MPSMON M INIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSIMU, PACCTOSHUE OT
TOYKU [0 IUIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU; YMEHHE UCIIOJIB30BaTh IIPU PEILIEHUH 3a/a4 U3Y4YE€HHbIE (PaKThI
U TeopeMbl IUIAHUMETPHM; YMEHHME OLIEHMBAaTh pa3Mepbl OOBEKTOB
OKPYJKAIOIIEr0 MHUpa; CTPOUTh MATEMAaTHYECKHE MOJEIN C IIOMOIIBIO
TFEOMETPUUYECKUX TIOHATUH W BEJIWYMH, pEIIaTh CBA3aHHBIE C HUMU

MPAKTUYCCKHUE 3ala4r

10

YMeHue onepupoBaTh MOHATUSAMHU: IUIOWAAb (Urypel, o0bEM GUTYPHL,
MHOTOT'paHHHK, TPABUIBHBII MHOTOIPAaHHHK, CEUEHHE MHOTOIpaHHHKA, KYO,
napajuiefienunesa, npusma, nupamuja, Gurypa ¥ MoBEpXHOCTb BpallleHUs,
HWINHAP, KOHYC, Imap, cdepa, miuomans chepsl, IUIOMAAb MOBEPXHOCTH
MUpaMHIbl, TPU3MBI, KOHYCa, HWJIMHApPA, 00BEM Kyba, MPSIMOYTOJIBHOIO

napajmjeacnuicaa, IMnUupaMubl, OpPpU3MbI, MNUWIWHApPA, KOHYCa, IIapa,




pa3BEPTKa MOBEPXHOCTH, CECUEHUSI KOHYCa W LWIMHAPA, NMapaJlJICIIbHBIE OCH
WA OCHOBAHMIO, CEUYEHUE 1Iapa, IIOCKOCTbh, Kacatomasics chepbl, HIHIHHIPA,
KOHyCa; yMEHHE CTpPOUTb CEUeHHE MHOIOIpaHHMKA, H300paxkaTh
MHOTOTPAaHHHUKH, (UTYphl U MOBEPXHOCTH BPAIICHUS, UX CEUYEHUS, B TOM
4lCJIe C TOMOIUBIO DJIEKTPOHHBIX CPEICTB; YMEHHME IPUMEHSATh CBOWCTBA
TEOMETPHUECKUX (UTYp, CaMOCTOATENBHO (HOPMYIHPOBATH OIPEACICHUS
u3ydaeMmblX (Uryp, BBIABMraTh THMIIOTE3bl O CBOMCTBAX M MPHU3HAKAX
reoMeTpruecKux (uryp, OOOCHOBBIBATH WIJIM ONPOBEPraTh MX; YMEHUE
IIPOBOJIUTH KJIACCU(DUKALMIO (GUTYp IO pa3IMYHBIM IPU3HAKAM, BBIITOJIHATH

HCOGXOZ[I/IMBIC AOMOJIHUTCIIBbHBIC ITIOCTPOCHUA
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YMeHue  onepupoBaTh  MOHSATHSAMH:  JIBIDKEHHE B NPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHsI Ha ITUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue Moa0OMs, TOM00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIC W TOJOOHBIC (QUTYpHl, B TOM YHCJIE€ B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPHUYCCKUE OTHOIICHHS IPH
pelIeHNH 3a7a4; HaXOJWTh TI'SCOMETPHUYECKHE BEIWYMHBI (IJIMHA, YTOJ,
IUIOIIAb, 00BEM) MPH PEIICHUU 33]a4d U3 JPYTUX y4eOHBIX MPEIMETOB U U3
pETbHOH JKM3HHW; YMEHHUE BBIUYUCIISATH T€OMETPUYCCKHE BEIUYHHBI (JITMHA,
yroj, IUIOIIaab, O0BEM, IUIONMIA]b TOBEPXHOCTH), HCIOJB3Ysl H3YYCHHBIC
GopMyIIbI ¥ METOABI, B TOM YHCIE: TUIOMAAb MOBEPXHOCTH ITHPAMHU/IBI,
MPU3MBI, KOHYCA, IMIMHAPA, TUIOMAAb chepbl; 00bEM Kyba, MPsMOYTroIbHOTO
napajuieNienureia, TUpaMuIbl, TPU3MBI, IIMHApPA, KOHYCa, IIapa; yMEHHUE

HAXOJUTh OTHOIIEHHE 00BbEMOB MOTOOHBIX PUTYP
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YMmenue OIICpHUPOBATH IIOHATHAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPAWUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOpPAMHATBI BCKTOpAa, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JIOKCHUEC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC NPOU3ZBECACHHEC, BCKTOPHOC IMPOU3ZBCACHHUC, YIroJl  MCKIY
BCKTOpaMHU; YMCHUC HUCIIOJIb30BATb BeKTopHHfI n KOOpI[I/IHaTHLII\/’I MCETOI AJIA

pPEIICHUA TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘-Ie6HI)IX opeaAMETOB
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YMmenue BLI6I/IpaTB HO,ILXO,I[}IH_II/Iﬁ MCTOJ IJId pCHICHUA 3aaavu; IMOHHMAHUC
3HAYUMOCTHU MaTE€MaTUKW B H3YUYCHUU TPHUPOAHBIX U 06HIGCTB€HHBIX
mponeccoB U HBHCHHﬁ; YMCHHEC pacCno3HaBaTb MPOSABIICHHUC 3aKOHOB
MaT€MaTUuKN B HCKYCCTBC, YMCHHC IPUBOJUTH MPUMEPBI MaTEMAaTHYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU







IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

Kon

1 Yucna v BIYKCICHUS

11 Harypanbnble u nensle uncna. Ilpu3Haku AeTMMOCTH LEbIX Yncell

19 Panyonanenele uncina. OObBIKHOBEHHBIE U JIECATUYHBIE APOOU, IPOLIEHThI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaidbHOW cTeneHu. JleWcTBUS ¢ apupMETHICCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb ¢ palMOHAIbHBIM IOKa3areneM. CBOHCTBa
' CTETICHU

15 Cunyc, KOCHHYC ¥ TaHT€HC YMCIIOBOTO apTyMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTeHC
' YHCIOBOr0 apryMeHTa

1.6 Jlorapudm uncna. [lecaTnynHble U HATYpAIbHBIC JTOTapHUPMBI

JleiicTBuTenpHBIC YHCTa. ApH(QMETHUYECKHE ONEpalud C ACHCTBUTEIBHBIMH YHCIAMHU.
1.7 [TpubsnKEHHBIE BBIUMCIICHUS, MIpaBUIa OKPYIJICHHs, MPUKHUIKA U OLEHKa pe3yJbTara
BBIYMCIICHUI

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommnekcHeie uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Llenbie 1 1poOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [Toka3zarenbHble U TOrapupMUUECKHe ypaBHEHUS

2.5 Hensle n 1poOHO-paliiOHaIbHbIE HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBa

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTpUILLbI

3 OyHKIUYU U TpapUKU
31 OyHKIUg, cnocoObl 3amaHus ¢yHKuu. [paduk ¢yHkuu. B3aumHO oOpaTHBIC
' ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuuU. [lepuogunueckue GpyHKIIH
OO6nactp ompeneneHUs: W MHOXECTBO 3HaueHud ¢ynkumu. Hymu  QyHKum.
32 [TpoMexyTKkH 3HAKOMOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMBbI
' U MuHUMYMBbl (yHKOuH. HawmbGonbimiee u HauMeHblee 3Ha4YeHHWE (YHKIMM Ha
IPOMEXKYTKE
33 CrenenHast QyHKIHS C HATypaJbHBIM M IIEJIBIM TOKa3zareneMm. EE croiicTBa u rpaduxk.
' CaoticTBa U rpaduK KOpHS N-Oi CTEHCHH
3.4 Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U rpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToThl rpadukos ¢yHkiuil. CBoiicTBa (GyHKIUH, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 ITocnenoBareIbHOCTH, CIIOCOOBI 3a0aHus OCIEN0BATEILHOCTEH
3.8 ApudmeTrndeckast U reoMmeTpuueckas nporpeccuu. opmya ciI0XKHBIX TPOICHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHHe TPOM3BOJHOW K HCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 skcTpeMyMbl. HaxoxaeHue HauOOJbIIEro M HAaMMEHBIIET0 3HAa4eHHUs] (YHKIMHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepalnuy HajJl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH




7.2

[IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE

7.3 MHororpaHHUKu
7.4 Tena v MOBEpXHOCTH BpAIIEHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: ajirebpa 1 Hayajia MaTeMaTHYeCcKoro ananusa, ['eomerpusi.
I'eomeTpust: 10 - 11-i1 kacchl: 6a30BBIN U YTIIyOJICHHBIN YPOBHU: yueOHUK/ JI.
C. AtanacsH, B. @. byry3os, C. b. Kagomiies u 1ip. - Mocksa: [IpocBenienue,
2025

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroanueckne peKOMEH1alluy K ydeOHUKY MaremaTuka: anreOpa u Hadasa
MaTeMaTHYeCKOTo aHanu3a, I 'eometpus. ['eomerpust: 10 - 11-if kmaccsr:
0a30BbIil 1 yriryosieHHbid ypoBHu: yueOHuk/ JI. C. Atanacss, B. @. byTty308,
C. b. Kagomues u ap. - Mocksa: [Ipocsemienne, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. http://window.edu.ru/ - anekTpoHHas OMOIMOTEKA YUCOHUKOB H
METOMYECKUX MaTCPHAIIOB.

2. https://fipi.ru/- ®enepanbHbI HHCTUTYT MEAArOTMYECKUX U3MEPECHUH.

3. http://window.edu.ru/window/catalog- karanor Poccuiickoro
00pa3oBaTeNsLHOTO TIopTaia.

4. http://www.school.edu.ru- karanor «O0pa3oBaTeibHbIC PECYPChI CETH
NuTtepHeT asst o01iero oopa3oBaHus.

5. http://catalog.iot.ru- karanor «IIIkonpHbIN HAEKCY.

6. https://resh.edu.ru/about- rocynapctBenHas oOpa3zoBaTelibHas iaTGopma
«Pocculickast 3JEKTPOHHAS IIKOJIA.

7. https://math-ege.sdamgia.ru- o6pa3oBareabHbINA TOPTAI IS TOJATOTOBKH K
sK3aMeHaM 1o NpoPuibHOM 1 6a30BON MaTeMaTHKeE.

8. https://alexlarin.net- caiit A. Jlapuna.

9. https://mathlesson.ru/node/890- perieHust TPEHUPOBOYHBIX BAPUAHTOB A.
Jlapuna OI'D u EI'D.

10. https://urok.1sept.ru- caiit «IlepBoe CEHTAOPs.

11. TInardopma «AKmacc»
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