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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma 1o ydeOHOMY mpeamery «I'comerpusi» mas oOydaromuxcs 11 kimacca Ha ypoBHE
OCHOBHOT0 00111ero 00pa3oBanus cocrabiiecna Ha ocHoBe PI'OC COO, ®OIT COO obyyaromuxcs, a TakxKe
OPHEHTHPOBAHA Ha IEJIEBbIE IPUOPUTETHI JYXOBHO-HPABCTBCHHOI'O Pa3BHUTHS, BOCIIUTAHUSA U COIHATU3AIIUH
oOyuatomuxcsi, chopMyIHpOBaHHbBIE B eiepabHON paboueii mporpaMmMe BOCIIUTAHUS.

OBLIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

I'eomeTpust - OAMH U3 OCHOBHBIX Pa3/EOB IIKOJIBHOM MaTeMaTHKU. B reomeTpuun paccMarpuBaroTCs
CBOICTBa M pa3Mmepsl GUryp, OTHOIIECHHS B3aMMHOTO pacroioxeHus ¢uryp. [lpu usydenun reomerpun
00y4arOIMHUICs ONUPAETCS Ha JOTUYECKYIO0, 10KA3aTeNbHYIO JINHUIO.

LlenHOCTh W3y4eHUS] TEOMETPHUH HAa YPOBHE CTaHJAPTHHIX OOIIMX YMEHHI COCTOMT B TOM, YTO
o0yyJaromemMycsi MPeICTOUT MPOBOAUTH JTOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH MPUMEPH YMO3AKIIOUCHUH,
JOKa3bIBaTh HWCTUHHBIC OIIGHKW W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM BBICKAa3bIBAHUSM, IIPOBOJIUTH
pacCyKIeHHs «OT TPOTUBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIE
PE3YNbTaTHI.

Llenbro M3y4eHUsI TEOMETPHH SBISIETCS UCIOJIB30BAHNE €€ B KAUeCTBE MHCTPYMEHTA ISl PELICHHUS KaK
MaTeMaTHYeCKUX, TaK U MPAKTUYECKHUX 3a/a4, BCTPEUAIOIIUXCS B peanbHO sxnu3Hu. OOyuaromuiics 10KeH
OTIPENICNIUTh TEOMETPUYECKYI0 (HUTypy, OXapaKTepHU30BaTh YEPTEK WIM PUCYHOK, HAWTH IUIOIAAb
3eMENbHOTO Y4acTKa, PAaCCUYUTaTh pa3Mephl ONTOBOJIOKOHHOTO Ka0essl MM TpeOyeMble pa3Mephl rapaxa Juis
aBTOMOOWISL. DTOMY COOTBETCTBYET BBIUMCIUTENbHAS JMHUS B MCCIECIOBAaHUU reoMeTpuu. [Ipu permenun
NPAaKTHYECKUX 33/1a4  OOYYaIOMMICS YYUTCS CTPOMTH MAaTeMaTHYeCKUe MOJAEIH BCTPEYAIOLIUXCS
KU3HEHHBIX CUTYallui, TPOBOIUTH OIICHKY M OIICHUBATH a/IEKBATHOCTH IOyYEHHOTO Pe3yJbTaTa.

Kpaiine Ba)XHO MOTYEPKUBATEH CBSI3M M€OMETPUU C JAPYIHMMHU YYEOHBIMU IpPEJAMETaMH, MOTUBHUPOBATH
MCITIOJIb30BAHUE OTIPENIEICHNN TeOMETPUIECKUX (QUTYp U MOHITHH, a TAK)KE UCIIOIB30BATh TEOMETPHIECKUE
TEPMUHBI B (U3MKE M TEXHHUKE. DTU CBSI3U OCOOEHHO SPKO BbIpaXKeHbl B Temax «Bektopsi», «Ilomobue
buryp», «Metoxa koopauaat» u «Teopema [Tudaropar.

HEJIM U3YUEHUSA YYEBHOI'O IPEIMETA

e JlocTibkeHHE TJIAHUPYEMBIX pe3yAbTaTOB: 3HAHW, YMEHHWH, HaBBIKOB, KOMIIETEHIMH U
KOMHGTGHTHOCTGI\/'I (KaK aKaACMHUUYCCKHUX, TaK H )KI/I3H€HHI)IX), OHpCI[CJ'IerMI)IX JIMYHOCTHBIMU,
CEeMEIHBIMHU, OOIIECTBEHHBIMHU, TOCYIAPCTBEHHBIMH MOTPEOHOCTSIMH U 0COOBIMH 00pa30BaTeIbHBIMH
norpedbHocTsaMu oOyvaromuxcsi ¢ HOIA.

e (CraHOBJIEHHE U PA3BUTHUE JINYHOCTU OOYYAIOIIETOCs B €€ CaMOOBITHOCTH, YHUKAJIBHOCTH, C YIYETOM
MMEIOIIUXCSl OTPAaHUYEHUI B IBUTaTeNBHOM cdepe.

[IpropuTeTHBIMU LIENAMU O0YUEHHSI TEOMETPUHU SIBIISIOTCS:

e pa3BUTHE WHTEIUIEKTyallbHBIX W TBOPYECKUX CIOCOOHOCTEH 0Oydarolmuxcs, MO03HaBaTEIbHOMN
AKTHUBHOCTH, HCCIIE0BATEIbCKUX YMEHUHN, HHTEPECA K U3YUCHUIO IIPEAMETA;

[ IIOABCACHUC O6yT~IaIOHII/IXC${ Ha I[OCTyr[HOM JJI1 HUX ypOBHe K OCO3HAHHUIKO B3aMMOCBSI3U FeOMCTpI/II/I nu
OKPYKaIOIIEro MHUpa;

e ¢opMmupoBanue (YHKIIMOHATHPHOM MaTeMaTMUYeCKOW TPaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTH4YeCKue OOBEKTHI B PEANTbHBIX KU3HEHHBIX CUTYAIUSAX, TPUMEHSATh OCBOCHHBIE YMEHHUS JIJIS
peHIeHI/ISI HpaKTI/IKO-OpI/IeHTI/IPOBaHHI)IX 3aj1a4, I/IHTepHpeTI/IPOBaTI) HOJ'Iy‘I@HHI:IG pe3y.]'II:TaTBI nu
OIICHHUBATh X HA COOTBETCTBHE MPAKTUYECKOIN CUTYyaIIUU.

3AIAYHN
e (OoOecrieueHre IOCTYITHOCTH TOJIYYCHHSI Kau€CTBEHHOTO OCHOBHOTO 00Iero oOpa3oBaHUs, B TOM

quciae  CHEHMANbHBIX  YCIOBHUH, YYMTBHIBAIOIIMX OCOOBbIe 0OOpa3zoBaresibHble MOTPEOHOCTH
oOyyatomuxcsi ¢ HOJIA, nocTmkeHue IUTAaHUPYEMBIX pE3YyJIbTaTOB OCBOCHHS OOYy4aroIIUMUCS



aJanTAPOBAHHONW OCHOBHOM 0Opa30BaTeIbHOW MPOTrpaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUS,
CO3/1aHHE€ BO3MOYKHOCTH JUI X COLMAIM3ALNH.

e (OobecrnieueHre WHAWBUIYAIN3UPOBAHHOTO IICHXOJIOTO-TIEJArOTHUYECKOT0 COMPOBOKICHHUS Ka)JI0TO
obyuaromerocst ¢ HOJIA u peanuzanuu mporpaMMbl KOPPEKIIMOHHON paOOTHI.

e BsaumogeiictBue 00pa3oBaTeNbHON OpraHM3alMKM IMPU pealld3allid aJanTHPOBAHHOW OCHOBHOMN
o0Opa3oBarelbHONH IPOrpaMMbl C COLMAJIbHBIMU IapTHEpAMH, B TOM 4YHCIE C MEAMIMHCKUMH,
o0pa3oBareIbHBIMU OpraHU3alUsMHU, YUPESKICHUSMHU COLMAIBHOM 3aIlMTHI, OKAa3bIBAIOIIUMU
nomotb odyuatonumcs ¢ HOJIA.

e BrisBnenue u pazButue cnocodHocreil odyuaromuxcs ¢ HOJA.

e Ilpodeccuonanvhas opueHtauus oOyuatommxcs ¢ HOJA ¢ ydetom mnpodeccrHoHaIbHBIX
BO3MOKHOCTEW ¥ UIMEIOLUXCS OTPAaHUYEHUN.

e C(CoxpaHeHHe M YKpeIJIeHHMEe (PU3MUYECKOr0o, TICHXOJOTHYECKOTO W COLMAJIBHOTO  3A0POBBS
obyuarommxcs ¢ HOJIA, koppekiusi OTKJIOHSHUH B pa3BUTHH, oOecriedeHre 0€301MacHOCTH.

o  ®dopmupoBanue rotopHocTH obOydarommxcs ¢ HOJA k caMOpa3BUTHIO M COIMAIBHOW aKTHUBHOCTH
JUISL TIPOAOIDKEHUSI 00y4deHHs B 00pa30BaTeIbHBIX OpraHu3alusix IpodeccnoHanbHoro o0pa3oBaHus,
npodeccHOHAIbHOM AESITeIbHOCTU U YCIICITHOW COIUANM3alK C YI€TOM UMEIOIINXCS OrpaHUYEeHUN
B JIBUTATEIILHOU cdepe.

e (OcBoeHHE YYAITUMHCS CHCTEMBl MaTeMaTU4YEeCKUX 3HAHUH, HEOOXOAWMBIX /ISl U3yYCHUS CMEKHBIX
HIKOJIBHBIX JUCIHILINH U MPAKTUYECKOH 1eATeIbHOCTH;

e @dopmMupoBaHUE TMPEJICTABICHHUS O TEOMETPUU Kak (opMme omnucaHus W METOAE TMO3HAHUS
JIEHCTBUTEIIFHOCTH;

e [IpnoOpereHne yyamiuMucs HaBbIKOB JJOTMUECKOTO U aJITOPUTMUYECKOTO MBIIICHUS;

e Bocnuranue uHTepeca K reOMETPUN, K YMCTBEHHOM J1€ATEIbHOCTH.

KOPPEKIIMOHHBIE 3AJTIAYH

e pa3BUBaTh y4cOHBIC YMEHUS U HABBIKH;

e yepe3 0oOydYeHHE TEOMETPUU IMOBBINIATH YPOBEHb oOmiero pasputus ydammxcs ¢ OB3 u mo
BO3MOKHOCTH HamOoJIee MOJTHO CKOPPEKTUPOBATh HEJIOCTATKH UX TO3HABATEIBHOMN NEATCILHOCTH H
JINYHOCTHBIX Ka4yeCTB;

® CIIOCOOCTBOBATh PA3BUTHUI0O W KOPPEKIIMHA MBICTUTEIBHBIX MPOIECCOB, BKIIIOYAIONINX CpaBHEHUE,
aHalln3, CHHTE3, 0000IIeHNEe U KIacCU(PHUKAIHIIO;

e pa3BHUBaTh y y4YalIuXcs MaMsATh, BHUMAHHE, JIOTMUECKOE MBIIIJICHHE U BOOOPaKEHUE, TOUHOCTh U
rJ1a3oMep;

® CIOCOOCTBOBATh PA3BUTHI0O W KOPPEKIMHM PEYd ydJamuxcs, oOoramias CJIOBAapHBIA 3arac
MaTeMaTH4eCKUMU TEPMHUHAMU;

e (opmupoBaTH YMEHUE HCTOIH30BATh B PEYH HOBYIO JIEKCHKY;

e BOCHHUTHIBATH Yy YUAIIMXCS LIETIEYCTPEMIIEHHOCTh, TePIEeHHE, pabOTOCTIOCOOHOCTh, HACTOMYNUBOCTD,
TPYI0It00ue, CAMOCTOSATEIHHOCTS;

e T[PUBMBATH YyYalllUMCA HABBIKK KOHTPOJII W CAMOKOHTPOJS, YMEHHE IUJIaHHUpPOBaTh paboTy U
JOBOJUTH HAYATOE JICIIO JIO 3aBEPIICHUSI.

MECTO ITPEIMETA B YYEBHOM IIJIAHE
Ha n3yuenne reomerpun orBoautcs 1 gac B Hexenio B 11 kimacce, Bcero 34 yueOHbIX daca.
COIEPXKXAHUE YYEBHOI'O IPEJIMETA

Tena Bpamenust

Hunuaapuyeckas MOBEPXHOCTh, OOpa3yomue MDWIMHAPUYECKOW TIOBEPXHOCTH, OCh HWIMHAPUYECKON
noBepxHocTH. L{mmHap: ocHoBaHMA W OOKOBasi NMOBEPXHOCTh, 0Opasyiollas M OCh; IUIOMAAb OOKOBOM M ITOJIHOW
IIOBEPXHOCTH.

Konuueckast moBepXHOCTh, 0Opasyrommue KOHHYECKOW TIOBEPXHOCTH, OCh M BepIIMHA KOHHYECKOU
noBepxHocTH. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromias W OCh; IUIOMAAb OOKOBOH M MOJHON MOBEPXHOCTH.
Yceu€HHblii KOHYC: 00pa3yIolIne U BRICOTA; OCHOBAHHS U OOKOBAs IIOBEPXHOCTb.



Cdepa u trap: meHTp, pajauyc, JUaMeTp; IUIOIAAb MOBEPXHOCTH cdephl. B3aumHoe pacmonoxeHue chepsl U
TUIOCKOCTH;, KacaTeJIbHas INIOCKOCTD K cepe; MI0Mmaab Chepsl.

W3o0paxkeHne Tei1 BpallleHns Ha TNIOCKOCTH. Pa3BEpTKa HMIMHAPA U KOHYCA.

KomOuHanmu Tenm BpalieHusl ¥ MHOTOTPaHHHKOB. MHOTOTpaHHHK, OINMHCaHHBIN oKkoyo cdepbl; cdepa,
BITMCAHHAs B MHOT'OTPaHHUK, WITH TEJIO BPAILCHHS.

[lonstne 06 o0bEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSMOYTOJILHOTO
napajurenenuesa u cueacTsus u3 He€. O0BEM mumuHIpa, KoHyca. O0BEM Iapa u miomans chepsol.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOIIEHHUS MEXKIY TUIOIIAIIMHU TIOBEPXHOCTEH, 00bEMaMH MMOTOOHBIX TEll.

Ceuenus nuiauHApa (MapajuleIbHO W MEPIEHANKYISPHO OCH), CEUEHHs KOHyca (TMapajulelbHOe OCHOBAHUIO U
MpoXoJsIliee Yepe3 BEpUINHY), CEUeHUS 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockocTd U B ipocTpaHcTBe. ClOXKEHNE U BHIUNTAHUE BEKTOPOB. Y MHOKECHUE BEKTOpa Ha YHCIIO.
Paznoxenue BekTopa 1o TpEM HEKOMITJIaHApHBIM BekTopaM. [IpaBuiio napannenenumena. Pemenne 3ama4, CBI3aHHBIX
C IPUMEHEHUEM IpaBUJ ACUCTBUI ¢ BekTopaMu. [IpsiMoyroyibHast cuctemMa KOOpAuHaT B MpocTpaHcTe. KoopauHatsl
BekTopa. [Ipocteiiine 3amadyu B KOOpAWHATaX. YTON MeXIy Bekropamu. CKalsipHOE MPOU3BEJCHHE BEKTOPOB.
Brluncnenne yrioB MexAy MOpSAMBIMA W IUIOCKOCTSIMH. KOOpOMHATHO-BEKTOPHBIM METOJ TPU PEHICHUH
TreOMETPHUYECKHX 3a/1a4.

INVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

I'paxnanckoe Bocnutanue:

chopMUPOBAHHON OOIIECTBEHHON MO3UIIMEN 00YyJaroIIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O 4WJIEHA
pOCCUICKOro 00IIeCTBa, MPEACTABIEHUE O MaTEMAaTHYECKUX OCHOBAX PA3JIMYHBIX CTPYKTYP, PEATU3YIOIIUX
npoueaypsl oOmiectBa (BBIOOPHI, OHNPOCHI W Tp.), YMEHHE B3aUMOJCHCTBOBaThH C HMHCTUTYTaMH B
COOTBETCTBHUHM C UX PUMEHEHUSIMU U TOCTHKEHUSIMHU.

IIarpunoTnyeckoe BOCIMTaHUE:

cOPMUPOBAHHON POCCHUUCKON TPaKTAHCKOW HJEHTUYHOCTHIO, IIEHHOCTHBIM OTHONICHHEM K
JOCTH)KEHHMSIM POCCUMCKOM MaTeMaTUKM U POCCUUCKOM MAaTEeMaTWYeCKOW IIKOJIbI, LIEHHOCTHBIM
OTHOIIEHWEM K JIOCTM)KEHHIO BBICOKMX pe3YyJlbTaTOB B JPYIMX HayKax, TEXHOJOTHUSX, MacluiTadax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHMEM JYXOBHBIX COOpaHMI POCCHIICKOro HapoJia; CGOPMHUPOBAHHOCTH MOPAIBLHOTO CO3HAHMUA,
STHUYECKOI0 TMOBEAEHHUS, CBA3aHHOIO C THPAKTUYECKUM OCYIIECTBIEHHUEM JIOCTH)KEHUH Hayku U
JesTeIbHOCTH YYEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOIO OyAyILEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM OTHOULIEHHWEM K O3CTETHKE MaTeMaTHUeCKUX HaOro/eHui, 00bEeKTOB, 3aj1au, PeIeHHH,
paccyX/1eHUii; BOCHPUUMYUBOCTb K MATEMAaTUYECKUM aclleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA.

PDu3znyecKoe BOCIUTAHHE:

(hopMHPOBaHUEM 3aKOHOMEPHOCTH NMPUMEHEHHS] MAaTEMaTHYECKUX 3HAHUN B COOIIOJAEHHUH 3/10POBOTO
o0pasa KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K 37J0POBBIO (3J0pPOBOE MUTaHHE, COATAHCHPOBAHHBIN PEXUM
3aHATUN U OTJIBIX, PETYJIsIpHAs aKTUBHOCTh PA3BUTHS); MPUMEHEHNE MaTEMaTUYECKUX 3HAHUN TPU 3aHATUAX
CIIOPTUBHO-03JOPOBUTEIBLHON JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM LIEHHOCTH TPYJOJIO0MS; HHTepec K chepaM mpodeccHOHaTbHON
NeSITeIbHOCTH, YMEHHE OCO3HAaHHO OCYLIECTBIISITH BBIOOp Oyayuieil mnpodeccun M pearn3oBbIBATH
COOCTBEHHBIE H3HEHHbIE IJIaHbI; TOTOBHOCTBIO U CTPEMJIEHHEM K MaTeMaTUYeCKOMY CaMOO0Opa30BaHHIO
Ha MPOTSKEHUHU BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY PELICHUIO NMPAKTUYECKUX 3a7]ad MaTeMaTUYeCcKOM
HaIpPaBJIEHHOCTH.

JKO0JI0THYEeCKOe BOCIIUTAHHE:

C(OPMHUPOBAHHOW  DKOJOTMYECKOW  KYyJIbTYpOil, HCCIEIOBAaHMEM  COIMAIbHO-?)KOHOMHYECKUX
MIPOLIECCOB COCTOSTHUSI MPHUPOJHON U COIMAILHOM Cpebl, OCO3HAHHEM DSKOJOTUYECKUX XapaKTEPUCTHK
HKOJIOTUYECKUX MPpOoOIeM; OpUEHTAIlUSI HAa NMPUMEHEHHE MATeMaTHYeCKUX 3HAHWH JUIs pelIeHus 3agad B
o0nacTh OKpy’Karollleil cpelbl, peryjaupoBaHUE MOCTYNKOB W OIEHKAa BO3MOXHBIX MOCIEACTBHI s
OKpY>Karolleu Cpeibl.

IleHHOCTH HAYYHOT'0 MO3HAHMS:



MMOHHUMAaHUEM MaTeMaTHYECKOU HAayKH Kak C(i)epBI JCATCIIbHOCTH, BJIAACHHUEC S3BIKOM MAaTCMAaTUKH U

MaTEMaTHYECKON KyJIbTYphl KaK CPEICTBOM II03HAHUS MHPA; FTOTOBHOCTBIO K DPA3BUTHIO NPOEKTHOW M
UCCIIEI0BATENbCKON AEATEIbHOCTH HHANBUYAIIBHO U B TPYIIIIE.

METANPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHMBeEPCAJIbHbIE YUeOHbIE e CTBUS
Ba3oBble Jjornyeckue aeicTBHA:

BBIABJIITE W XapPaKTCPU30BATh CYHICCTBCHHBIC IMPU3HAKHW MATCMATUUYCCKHX O6’beKTOB, HOHSITI/If/’I,
OTHOLICHUHA MEXJy MOHATUAMH; QOPMYJIUPOBATh ONpPEIENCHHUs] IOHSITUN; OCHOBaHHUE  JJIS
0000I1IeHUs 1 CPABHEHUS, TPOBOIUMOTO aHAIIN3A;

BOCIIPUHMMATh, (HOpPMYyIHpOBaTh M IPEOOPa3OBBIBATh CYXKAEHUSA: O030pHBIE U OTPULIATEIIBHBIE,
CAMHUYHBIC, YaCTHBIC 1 O6IJ_II/IG; YCJIOBHBIC;

BBISIBJIATh MaTeMaTUYeCKHe HaOMIOJIeHHs, B3aUMOCBA3M M IPOTHBOpeuYMs B (akTax, JaHHBIX,
Ha6JIIO[[€HI/I$IX M pacyeTax; BbIABUI'aTb KPUTCPHUU JIA OLUCHOK U HpOTHBOpG‘IHﬁ;

JiefaTh BBIBOJBI C MCIIOJb30BAaHMEM €CTECTBEHHOH JIOTMKH, JEeIyKTHBHBIX M WHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEIILHO JJOCTOBEPHOCTh MATEMaTUYECKUX OLICHOK (MPSAMBIX M MPOTUBOPEYALINX
ApyT JAPYTY), BBISBIATH apryMEHTAIMIO, MPHUBOAWTH NPUMEPHI M KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIE CYXJICHUS U 3aXBaThl;

BbIOOp pemieHHss y4eOHOW 3amaun (CpaBHUTE HECKOJIBKO pelIeHHid, BbiOepuTe Hamboee
HNOJIXOASIIMHI ¢ Y4ETOM CaMOCTOATENbHO BbIECICHHBIX OTBETOB).

ba3oBble ucciaenoBaTeabCcKue AeiicTBHS:

UCIIOJIb30BAaTh BOMPOCHI KAk HCCICIOBATCIbCKHI HMHCTPYMEHT MO3HaHHS, (HOpMYIHpOBaTh
BOTIPOCHI, HAXOJIUTh MIPOTHBOPEUHE, MPoOIeMy, (GOPMYITHPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
THIIOTE3Yy, MHEHHE;

HpOBOI[I/ITB CaMOCTOATCIBHO CHJIaHPIpOBaHHI)II\/JI BKCHepI/IMeHT, HpOBOIII/ITI) HUCCICOOBAHUEC IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOrOo OOBEKTa, SIBICHHI, IPOIECCOB, BBISBICHUIO
3aBUCUMOCTEHN MKy 00bEKTaMu, IBICHUSMHU, ITPOIIECCAMH;

CaMOCTOSITENILHO  (pOpPMYITUpOBaTh OOOOIIEHUST W BBIBOJBI IO pe3yJdbTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, HCCIEIOBaHUs, OLIGHMBATh pE3yJbTaT IOJYyYEHHBIX pE3yJbTaTOB, BBIBOJOB U
0000I1IeHMI;

MIPOrHO3UPOBATh BO3MOYKHOE pa3BHTHE MPOIECCa, a TAK)Ke BBIABHraTh €r0 Pa3BUTHE B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATH 1€(DUIIUTHI MH(DOPMAIH, HAXOAUTh JJAHHbBIE, OTBETHI HA BOIIPOCHI M pEIICHHs 3a/1a4;
cobupaTh HH(YOPMAIMIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh H
MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MpE/ICTaBICHU;

CTPYKTYpUpOBaTh WH(POPMAILIMIO, HCCIEOBAaTh €€ B pa3IuyHbIX (opMax, HWILTIOCTPUPOBATH
rpauyuecky;

OLIEHUBATh HAICKHOCTh HH(OPMAIIHH IO CAMOCTOSTEIIEHO MMOCTPOSHHBIM KPUTEPHUSIM.

KoMMmyHuKkaTHBHBIC yHHBepcaibHble YueOHbIe 1eHCTBHUA:

OO01menune:

BOCIIPUHUMATh U (POPMYIIUPOBATH CYXKJIEHHUS B COOTBETCTBUU C CUTYallUsIMU OOILEHUS; SICHO, TOUHO,
IPaMOTHO BbIpaXaTh TOYKY 3pEHHUSI B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOIY
pelIeHns 3a/1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yiIbTarT;

B Xo0Jle OOCYX/EeHHUs 3aJaBaTh BOIPOCH! 110 CYHIECTBYIOIIUM OOCYKAAaeMbIM TeMaM, IpoliemMawm,
pemaeMoil 3ajaue, mpeularaTb MJEW, BKIOYaThb HJAEM B IIOMCK PELIEHMS; COIIOCTABIATH CBOU
CYXJIEHUSI C CYXJECHUSMH JAPYIHMX YYAaCTHMKOB JUaNora, oOHapyKMBaTh Pa3U4M€ U CXOJCTBO
MO3UIUH; B KOPPEKTHOU hopme HopMyIHpoBaTh CBOU BO3PaKEHUS;

Ilonck pe3ynpTaTOB peUIEHMs 3ahadd, DKCIEPUMEHTA, MCCIEAOBAHUSA, MPOEKTA; CAMOCTOSTEIbHO
BbIOMpaTh (popMaT BBICTYIUICHUS C YIETOM 3ajayu MPEe3eHTAIUH.



CoTpyaHunuecTno:

e TMIOHMMAaTh M UCIOJb30BaTh KOMAaHIHYIO WM WHIUBUAYaJbHYIO pabOTy IpH peHIeHUuH 3ajad B
Poccun; coBMeCcTHYIO N1€ATENTbHOCTh, TUIAHUPOBATH OpPraHU3aIuio padoThl, OTOOp BHUIIOB pPaboT,
JIOTOBAapUBATKCS, 00CYKIATh MPOILECC U pe3yabTaT paboThl; 06001aTh MHEHHE HECKOJIBKUX JIIO/ICH;

e yyacTMe B TPYHIOBBIX (hopmax paboThl (0OCYyXIeHHs, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» W

WHBIC); BBINIOJHATh CBOIO YacThb pabOThl M KOOPAMHUPOBATH CBOM JCHCTBHUA C JPYTUMH B
KOMaH/Ie; OIIEHUBATh KAY€CTBO CBOETO BKJIa/la B OOIIHI MPOIYKT IO KPUTEPHUSIM.
PeryasiTuBHbIe yHHBepcaibHble YueOHbIe AeiicTBUA:

Camoopranuszaums:

COCTABIIATH IJIaH, AITOPUTM PELICHUS 334, BHIOUPATh CIOCO0 peIIeHus 3a1a4H ¢ yI4ETOM
HMMEIOIIUXCS PECYPCOB U BOZMOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BApPUAHTHI PEIICHUN
¢ yaéToM HOBOH MH(OpMAITHIH.

CaMOKOHTPOJIb:

e BJAQJETh HABBIKAMHU II03HABATENbHOW pe(IEKCHMM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUH U
MBICITUTENIBHBIX MPOLECCOB, UX PE3YyJIbTaTOB; BIAJETh CIOCOOAMH CaMOMPOBEPKH, CaAMOKOHTPOJIS
mporiecca 1 pe3yIbTaToB PEeIIeHHs] MaTEMaTHIECKOH 3a/1a4H;

e TMpEeABUACTH PEUICHHE, KOTOPOE MOXET MPHUBECTH K PEUICHHIO MPOOJIEMbI, BHOCUTh KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE JIIOOBIX IPH3HAKOB, JAaHHBIX, OOHAPYKEHHBIX OIIUOOK, BBISIBICHHBIX
MIPU3HAKOB;

e OIICHWMBATh PE3YNIbTATHl LEIH M YCIOBHH, OOBSCHATH NMPUYMHBI JOCTIKEHHS WU HEIOCTHIKCHUS
PE3yNbTAaTOB IEATEIbHOCTH, HAXOIUTh OIIMOKH, 1aBaTh OLICHKY MOJY4EHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
11 KUIACC

OnepupoBaTh TOHATHSMH: LHJIMHAPUYECKAsT TOBEPXHOCTh, OOpa3yrollue NWIMHAPHYECKOW MOBEPXHOCTH;
IWJIMHAP; KOHWYECKasi TOBEPXHOCTh, 00pa3yloIie KOHNUECKOI MOBEPXHOCTH, KOHYC; CeprIecKasi TOBEPXHOCTb.

Pacmio3naBaTh Tena BpameHus (IWIHHIP, KOHYC, cdepa u map).

OOBSACHATH CIIOCOOBI TTOJTYYSHUSI TEJ1 BPAIICHUS.

KnaccupunmposaTsh B3anMHOE pacroioskeHne cepsbl U ITOCKOCTH.

OmnepupoBaTh TOHATHUSMH: I[IAPOBOM CECMEHT, OCHOBAaHHWE CETMEHTA, BBICOTa CErMEHTa; IIAPOBOM CIIOH,
OCHOBaHHE IIAPOBOTO CJIOS, BLICOTA MIAPOBOTO CIIOS; IAPOBOW CEKTOP.

Brraucinsath 00BEMBI 1 TTOIAIU IOBEPXHOCTEH TEIl BpalIeHUs, TeOMETPHIECKUX TEIl C IPUMEHEHUEM (HOPMYIL.

OmnepupoBaTh TMOHATUSIMH: MHOTOTPAHHHUK, BIIMCaHHBIA B cepy W ONHCAHHBIA OKOJO cdepsl; cdepa,
BIIMCAHHAS! B MHOTOT'PaHHUK MM TEJIO BPAIICHHS.

BBIUUCIIATE COOTHOIIEHHS MEXKY TUTOMIA IMH TOBEPXHOCTEH U 00bEMaMH MTOTOOHBIX TEIL.

N300pakaTh n3ydaeMble GUTYpBI OT PYKH U C TIPUMEHEHUEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BBIMOTHATS (BBIHOCHBIE) TUIOCKME YEPTEKHM W3 PUCYHKOB HPOCTHIX OOBEMHBIX (HUIYp: BUJ CBEpXY, COOKY,
CHH3Y; CTPOUTH CEUCHHUS TeJl BPAIICHHSI.

UzBnekarb, WHTEPNPETUPOBATh U IMPeoOpa3oBbIBATE MH(YOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUCCKUX
¢urypax, npeacTaBICHHYIO Ha YePTEekKax U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BEIMONHATS JISHCTBUS CIIOKEHUSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB ¥ YMHOKEHHS BEKTOpA Ha YHCIIO, O0BSICHATD,
KaKUMH CBOICTBaMHU OHM 00JIa/Iato0T.

[IpuMmensTh npaBUiIo NapaUIeenunesa.

OnepupoBaTh MOHATUSIMH: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPa, PaBEHCTBO
BEKTOPOB, KOOPJUHATHI BEKTOPA, YTOJl MEXIYy BEKTOPaMH, CKaJSIpHOE TPOM3BEJCHHE BEKTOPOB, KOJUIMHEAPHBIC W
KOMILJIaHAPHBIE BEKTOPHI.

HaxomuTh cymMMy BEKTOPOB W TpPOM3BEJICHHE BEKTOpa Ha YHUCIO, Yrojd MEXAy BEKTOPaMH, CKAISIPHOE
MPOU3BEJICHNE, PACKIIAIBIBATE BEKTOP IO JIBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBarh INIOCKOCTh yPaBHEHUEM B IEKaPTOBON CHCTEME KOOPAMHAT.

[IpumensTe reomeTpuueckre (GaxThl AJs PELICHUS] CTEPEOMETPHUYECKHX 3ajad, MPEAIoararolnX HeCKOJIbKO
IIaroB PEICHUs, EClI YCIIOBHS IPUMEHEHUS 33]IaHbI B SIBHOW (opMme.

Pemate npocTeiinme reoMeTpUUECKUE 3aJa4d HAa IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/A.

Pemrate 3a1aun Ha JOKA3aTENBCTBO MAaTEMATUYECKUX OTHOILEHUH U HAXOXACHUE TEOMETPUUECKUX BEIUYHH IO
o0pasiam Wiy aJIrOpUTMaM, IPUMEHSST H3BECTHBIE METO/IbI TIPH PEIICHUH CTAHIAPTHBIX MAaTeMaTHYECKHX 3a]1au.



[IpumenaTs nmpocTeiiime nporpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUH
CTEPEOMETPUUECKHUX 3a/1au.

[IpuBoauTh MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAC U KU3HM, PACIIO3HABATH IMPOSIBICHUE
3aKOHOB I'€OMETPHH B UCKYCCTBE.

[IpuMeHATh TOTy4YeHHbIE 3HAHWS Ha MPAKTHKE: aHAIM3UPOBATh PEeajbHbIE CHUTYallud M MPUMEHATh U3ydeHHbBIE
MOHSTHS B TMPOIECCE MOUCKA PEIICHUS MAaTEMAaTHYECKU CPOPMYIMPOBAHHON MPOOJIEMBI, MOACIUPOBATh PEAIbHBIC
CUTYyaIll¥ Ha SI3bIKE TEOMETPHH, HCCIIEeI0BaTh NOCTPOSHHBIE MOJIETH C WCIIOIB30BAaHHEM T€OMETPHUIECKHAX MOHATHH U
TeopeM, ammapara anreOpsl; pemaTh MPaKTAYeCKre 3aa9H, CBSI3aHHBIE C HAX0KICHUEM TeOMETPHIECKUX BEITHYNH.



11 KJIACC

Ne | HaumMeHoBaHHUe pa3/iesiOB U TEM MPOTPAMMBbI KosmyecTBo 4acoB JnekTpoHHbIE (HUPPOBLIE)
n/m Bcero| KoHTposibHbIE I[lpakTUyeckue 0bGpasoBaTesbHbIe pecypehbl
paboThI paboThI
1 Tesa BpaleHust 12 1 https://m.edsoo.ru/HYOWQL5KQ
2 06BEMBI TEJ 5 1 https://m.edsoo.ru/B9ORVIYCI
3 BeKTopbl U KOOPAWHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/4NCL4GOMF
4 [ToBTOpeHUe, 0606IeHHE, CUCTEMATH3AIHS] 7 https://m.edsoo.ru/DORV3P725
3HaHUH
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MHOYPOUYHOE IIVIAHUPOBAHUE

11 KUIACC
Ne Tema ypoka KosnyecTBO yacoB JJIeKTpOHHbIE U PPOBbIE
n/m Bcero| KonTposbHble | IlpakTuueckue 06pasoBaTe/bHbIE Pecypehbl
paboThI paboThl

1 |Cdepa v map: neHTp, paguyc, IMaMeTp; MJI0IIaAb 1 https://m.edsoo.ru/TW8Z59CH]
MOBEPXHOCTH Chephl

2 |B3aumHoOe pacnoJioxeHue chephl U MIOCKOCTH; 1 https://m.edsoo.ru/YCMWC4M3I
KacaTeJIbHas IJIOCKOCTb K chepe; m1omaib chepsl

3  |H3o6paxkeHue coephl, liapa Ha MI0CKOCTH. CeyeHUs 1apa https://m.edsoo.ru/QDCF8UGXE

4  |BxoaHas agMUHUCTPATUBHAA KOHTPOJIbHAsA pa6oTa. 1 https://m.edsoo.ru/8516BBEQ7
LunuHpUyiecKasi IOBEPXHOCTh, 06pasyoLye
IIUJIMH/IPUYECKOU TOBEPXHOCTH, OCh IIUJIMHIPUYECKON
MOBEPXHOCTH

5 uauHApP: OCHOBaHUSA U GOKOBAsi HOBEPXHOCTb, 1 https://m.edsoo.ru/W0JR979V9
06pa3ytolias ¥ 0Ch; IJIOLAAb G0OKOBOW Y OJIHOU
MOBEPXHOCTH

6 H306pakeHue HUIMHAPA Ha MJIOCKOCTU. Pa3BépTkKa 1 https://m.edsoo.ru/OYMSPW10Z
uanH/pa. CevyeHus NUIMHPA (MIJIOCKOCTHIO,
napaJsiieJTbHON WK NepHeHJUKYJISIPHON 0CU IUJIUHAPA)

7 |KoHuueckasi 10BepXHOCTb, 06pasyolle KOHUYeCKOU 1 https://m.edsoo.ru/H64QF3E6R
MOBEPXHOCTH, OCh U BEPUIMHA KOHUY€ECKOH MMOBEPXHOCTH



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R

Tema ypoka

KosinuecTBo 4yacoB

JJ1eKTpOHHBIE LUPPOBBIE

n/m Bcero| KonTposbHble | IlpakTuueckue 0bpasoBaTesbHbIe pecypehbl
paboThl paboThI

8 KoHyc: ocHOBaHHe U BepIIMHA, 060pa3yoiias U oCh; 1 https://m.edsoo.ru/Q4EUBB6GT
IJI0Ia/1b G0KOBOM M MOJTHOM MOBEPXHOCTHU

9  |Yce4yéHHBIN KOHYC: 06pa3yoliye U BbICOTA; OCHOBAHUS U 1 https://m.edsoo.ru/80VNITU20
6OKOBas MOBEPXHOCTh

10 |H306parkeHHe KOHYcCaA Ha IJIOCKOCTH. Pa3BépTKa KoHyca. 1 https://m.edsoo.ru/0PV9CKUYU
CeuyeHus koHyca (MJIOCKOCTbIO, TapaslieIbHOU
OCHOBAHMUIO, U IIJIOCKOCThIO, MPOX0Asllel Uyepe3 BEpLIMHY)

11 |KoMm6uHalus TeJ BpallleHHsI ¥ MHOTOIPAaHHHUKOB 1 https://m.edsoo.ru/4VHGTYX8F

12 |MHororpaHHHK, ONIMCaHHBIH 0K0JI0 cdephl; chepa, 1 https://m.edsoo.ru/RMYY1STLP
BIMCAaHHAs B MHOTOIPAHHUK WJIHM B TeJIO BpallleHUs

13 |TloHsaTHE 06 06bEMe. OCHOBHBIE CBOMCTBA 06'BEMOB TeJI 1 https://m.edsoo.ru/4CENHGLOZ

14 |06BEM HMJIMHAPA, KOHYCA 1 https://m.edsoo.ru/W8TGN5Z99

15 |061éM 1apa U mioiasb chepbl 1 https://m.edsoo.ru/G7AYCMITT

16 |Ilopgo6HbIe Tesa B npocTpaHCcTBe. COOTHOLIEHHUS MEXIy 1 https://m.edsoo.ru/4N04FYUUX
MJIOUIA/IIMU IOBEPXHOCTEH, 06’ bEMaMU NOA00HBIX TeJ

17 |KonTposabHas paboTa no TeMaM "Tesa BpalieHuss" u 1 1 https://m.edsoo.ru/KCOMH]SWW
"06beMbl Tes"

18 |BeKTOp Ha MJIOCKOCTH U B IPOCTPAHCTBE 1 https://m.edsoo.ru/AQ405SB7C

19 |CynoxeHUe U BbIYUTAHHE BEKTOPOB 1 https://m.edsoo.ru/PMNHTUK7G

20 |YMHOXeHHe BEeKTOpa Ha YUCJI0 1 https://m.edsoo.ru/4H7PLGBI1

21 |PassiokeHuMe BeKTOpa 10 TPEM HEKOMILJIAHAPHBIM 1 https://m.edsoo.ru/NZSOLFWN1
BekTopaM. [IpaBusio napasiesnenumnesna

22 |PelweHue 3aay, CBI3aHHbIX C IPUMEHEHUEM NIPaBUJI 1 https://m.edsoo.ru/73F23EPUS
JIeCTBUI C BEKTOpPaMH

23 |KoopauHaTHO-BEKTOPHBIM METO/ IPU pellieHUU 1 https://m.edsoo.ru/BBII39Z7U
reoMeTpUYeCcKuX 3a/1a4

24 |llpsiMoyroJibHasi CUCTeMa KOOPAUHAT B IPOCTPAHCTBE. 1 https://m.edsoo.ru/X9TSDNSQ3
KoopauHnate! BekTopa. [IpocTeliinue 3a7ja4u B
KOOp/IUHATaX

25 |Yrou mexnay BekTopaMu. CKasisipHOe NpOU3BeJieHue 1 https://m.edsoo.ru/RPAQMBCDO

BEKTOpPOB



https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

Ne Tema ypoka KosinyecTBo 4yacoB JieKTpOHHbIe IUPOBbIE
n/m Bcero| KonTposbHble | IlpakTuueckue 0bpasoBaresibHbIe pecypChl
paboThl paboThI

26 |BblumMciieHHe yIJIOB MEXAY NPSIMbIMU U JIOCKOCTSIMHU 1 https://m.edsoo.ru/EGRV3NF84

27 |BekTOpbl U KOOPAWHATHI B IPOCTPAHCTBeE. iTorosas 1 1 https://m.edsoo.ru/NSKELEBHL
KOHTpPO/IbHan paboTa.

28 |IloBTOpeHHe, 0606IEHHE U CHCTEMAaTH3alMsA 3HAHUH. 1 https://m.edsoo.ru/16ASE1TYU
OcHoBHbIe UTyphl, GaKThl, TEOPEMBI Kypca MJIaHUMETPUH

29 |IloBTOpEHHE, 06061EeHNE U CUCTEMATH3AI[HsI 3HAHUM. 1 https://m.edsoo.ru/VEMVY73YE
OcHoBHbIe UTYphI, PaKThl, TEOPEMBI Kypca MJIaHUMETPUH

30 |lloBTOpEHUE, 0606IEHHE U CUCTEMATHU3ALIMS 3HAHUH. 1 https://m.edsoo.ru/UF02M943T
3a/lauu JIaHUMETPHUU U METO/Ibl UX PEIIEHUS

31 |lloBTOpEHHE, 0600IEHHE U CUCTEMATHU3ALIMS 3HAHUH. 1 https://m.edsoo.ru/FG4PIN2IF
3a/lauu NJIaHUMETPHUU U METO/Ibl UX PEIIEHUS

32 |lloBTOpEHHE, 06061IEHHE U CUCTEMATHU3ALIMs 3HAHUH. 1 https://m.edsoo.ru/ZY6BYLY7W
OcHoBHbIe GUrypel, paKThl, TeEOpeMBbI Kypca
CTEpEeOMETPHUHU

33 |lloBTOpeHHEe, 0606IEHHE U CHCTEMATH3ALMA 3HAHU T 1 https://m.edsoo.ru/VP8CX0C4C

34 |lloBTOpeHUe, 06001eHNE U CUCTeMaTH3alisl 3HAaHUH 1 https://m.edsoo.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 3 0

MPOBEPSEMBIE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI
11 KJIACC

Kon
MPOBEPAEMOro IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CpeHero o01ero 0opa3oBaHus
pe3yJabTarta

6 I'eomeTpus

6.1 OneprpoBaTh TOHATUSME: NWIAHAPAYECKAs IMOBEPXHOCTh, OOpa3ylomne IWIMHAPUYECKOW MOBEPXHOCTH, IHJIMHID, KOHHUYECKAs
' MIOBEPXHOCTh, 00pa3yIoIire KOHHYECKON MOBEPXHOCTH, KOHYC, ChepruvecKas moBepXHOCTh

6.2 PacnioznaBate Tena BparieHus (IIIMHAP, KOHYC, cdepa U map)

6.3 OOBSICHATH CIIOCOOBI OJTYYCHHUS Tl BPALICHUS



https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP

Kon

IPoBepPsIeMOro IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM 00pa30BaTe/ILHO MPOrpaMMbl CpeIHEro 0011ero 00pa3zoBaHus
pe3yJabTara
6.4 KrnaccudunupoBath B3aUMHOE pactoyIOKeHHe chephl U IIOCKOCTU
65 OmneprpoBaTh MOHATHAMH: IIAPOBOH CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA, IApOBOM CJI0i, OCHOBAaHHE IIAPOBOTO CIIOS, BHICOTA
' IIaPOBOTO CJIOsI, NIAPOBOH CEKTOP
6.6 Berauciats 006EMBI U INIOIIAIN IOBEPXHOCTEH TN BPAIICHHUS, TEOMETPUIECKUX Tell C IPUMEHEHHEM (Gopmy
6.7 OneprpoBaTh MOHATHSIMHU: MHOTOTPAaHHUK, BIIMCAHHBINA B cepy W OMHCAaHHEBIN OKONO chepbl, cdepa, BONCAHHAS B MHOTOTPAHHUK FUTH TEJIO
BpaICHUS
6.8 BrraucnsaTh COOTHONICHHS MEXTY TUIOINASIMK MTOBEPXHOCTEH U 00bEMaMH ITOTOOHBIX TeJ
6.9 MN300paxath n3ydaemple GUTyphl OT PYKH ¥ C TPUMEHEHHEM IIPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BEINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEKHM U3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
' BpaILCHUS
6.11 W3Bnekath, HHTEPIPETHPOBATh U MPEOOPa30BhIBATE MHOOPMAIIUIO O MPOCTPAHCTBEHHBIX TE€OMETPUYCCKUX (DUTypax, MPENCTABICHHYIO Ha
' yepTexax U pUCYHKaX
[IpumensTs reomerTprdeckue GakTHl ISl PEIICHUS CTEPEOMETPUIESCKUX 3a1ad, MPEAITONAraloIlnX HECKOJIBKO MIAaroB peleHHs, eCII YCIOBHUS
6.12 MIPUMEHEHUs 3aJ1aHbl B SIBHOU (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BrImonHATE IEHCTBUS CIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHS BEKTOpA HAa YHCIIO, OOBSCHATH, KAKUMH CBOHCTBAMH OHH
6.14 00J1a1a0T
6.15 IIpuMeHaTs npaBuwIoO Napajljleaenunea Npy CI0KEHUN BEKTOPOB
6.16 OnepupoBaTh NOHATUSAMM: I€KaPTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOMYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA,
YroJ1 MEXKTy BEKTOPAMH, CKAIIPHOE TPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI
HaxomuTh cyMMy BEKTOPOB M MIPOM3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIy BEKTOPAMH, CKAISIPHOE TPOU3BEICHHE, PACKIIAAbIBATE BEKTOP 10
6.17 JIBYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3azaBaTh MJIOCKOCTh YPaBHEHUEM B JEKapTOBOM CUCTEME KOOPAMHAT
6.19 Pemrate npocreiiime reoMeTpUIeCKUe 3aJa91 Ha MPIMEHEHNE BEKTOPHO-KOOPANHATHOTO METOa
Pemrate 3amaun Ha TOKA3aTeNbCTBO MaTEMAaTHYSCKUX OTHONICHUH W HAXOKICHHUE TCOMETPHUYCCKUX BEIMYHMH O 00pa3laM MU alrOpUTMaM,
6.20 TPUMEHSISI I3BECTHBIE METOBI ITPH PEIICHUH CTAaHAAPTHBIX MATEMATHICCKUX 3314
6.21 [TpuMeHATs pOoCTEHIIIE TPOrpaMMHBIE CPEACTBA U HJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUICCKUX 3a1ad
6.22 [IpuBOIUTH MPUMEPHI MATEMATHYCCKIX 3aKOHOMEPHOCTEH B MMPUPOJIE U KH3HHU, PACIIO3HABATH MPOSBICHUE 3AKOHOB T€OMETPUH B HICKYCCTBE




Kon

NPOBEPAEMOro IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM 00pa30BaTe/ILHO MPOrpaMMbl CpeIHEro 0011ero 00pa3zoBaHus
pe3yJabTara

6.23

IIpuMeHATh mOMy4YeHHbIE 3HAHUS Ha MpaKTUKe: aHATM3UPOBATh pealIbHble CUTYAllMH U MPUMEHATh U3yUYeHHbIE MOHATHUA B MPOLECCe MOMCKa
peLIeHNsT MAaTeMaTHYeCKH C(HOPMYIUPOBAHHONW MPOOJIEMBI, MOICIUPOBATH peaNbHBIC CHUTYallud Ha S3bIKE T€OMETPHH, HCCIEIOBATH
MIOCTPOEHHBIE MOJIENIN C MCIIONb30BaHNEM T€OMETPHUYCCKUX MTOHATHH U TEOpeM, almapaTa anreOpbl, peraTs NPaKTUIecKre 3a1a4, CBI3aHHbIC
C HAXOXKJCHHUEM reOMETPUYECKUX BEJINYHH

HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
6 I'eomerpus
6.1 [ununaprudeckas IOBEPXHOCTh, 00Pa3yrOIIUe NWINHAPUIECKOH TOBEPXHOCTH, OCh IIMIMHAPHUUECKON OBEpXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBas
' MOBEPXHOCTb, 00pa3yIomas 1 0Ch, IJIOMAAb OOKOBOM U MOJIHON TOBEPXHOCTH
6.2 Konnueckass ToBEepXHOCTB, 00pa3yromiie KOHMIECKOH MOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOHM MOBEpXHOCTH. KOHYC: OCHOBaHWE W BepIIHHA,
00pasyromas ¥ 0Ch, IIOMAs OOKOBOH ¥ ITOJHOH MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yIoIIre U BEICOTa, OCHOBAHUS B OOKOBAsI IOBEPXHOCTh
Cdepa u map: HeHTp, paanyc, JTHaMeTp, IUIOMaab ITOBEPXHOCTH cephl. B3anMHoe pacmonoxkerne cepbl U MIOCKOCTH, KacaTelbHast TUIOCKOCTh K
6.3 ctepe, omaab chepbl
6.4 Wzo0paxeHune Ten BpalieHus Ha TUIOCKOCTH. Pa3BEépTKa UIMHIpa U KOHYyCca
65 KomOunamuu Tenm BpalieHHS W MHOTOTPAaHHHKOB. MHOTOTpaHHHK, OIMCAHHBIA OKOJO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK, WK TEJO
BpalllEHUs
[onstre 06 o0véme. OcHOBHBEIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME NMPSAMOYTONBHOTO MapajuieNienuIeaa u ciueacTBus u3 He€. OObEM
6.6 MIMHIpa, KoHyca. O0BEM 1mapa ¥ mromais chepsl
6.7 ITomoOHbIe Tena B mpocTpancTBe. COOTHONIEHHS MEXIY IUIONIAsIMU IOBEPXHOCTEH, 00bEMaMK MOZOOHBIX Tell
6.8 Ceuenust numHApa (MapaJUIeTbHO U MEPIEHINKYISIPHO OCH), CEYEHHSI KOHYca (IapajielbHOe OCHOBAHMIO U MIPOXOISINEE Yepe3 BEPIINHY), CCUCHHS
' mapa
BexTtop Ha mockocTd M B npocTpaHcTBe. CIIO)KEHHE M BBIUUTAaHME BEKTOPOB. YMHOXEHHME BEKTOpAa Ha 4ucilo. PasjoxeHue BEKTOpa 1O TpEM
6.9 HEKOMILJIaHApHBIM BekTopam. [IpaBuio napamienenuneaa. Pemenue 3aga4, CBSI3aHHBIX ¢ MPUMEHEHUEM MPaBWII IEHCTBUN C BEKTOPAMHU
IIpsimoyronpHast cuctemMa KoopAuHAT B npocrpaHcTBe. Koopaunatel Bekropa. Ilpocteiiiue 3amaud B KOOpAMHATaX. YTOJ MEXAY BEKTOPAMH.
6.10 CkansipHoe NpPOU3BEAECHUE BEKTOPOB. BhIUMCIEHHE YIIOB MEXAy HPAMBIMU U IUIOCKOCTSAMH. KOOpPAMHATHO-BEKTOPHBI METOJ IpU pEIIeHUU

TCOMETPHUICCKUX 3ada4




MPOBEPSAEMBIE HA EI'3 110 MATEMATHKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI
CPEJHEI'O OBLIET'O OBPA30BAHUS

Koa npoBepsiemoro IIpoBepsieMble TpeOOBaAHMS K MPeIMETHBLIM pPe3yJIbTaTaM 0CBOEHHsI OCHOBHOIi 00pa3oBaTeJbHOI MPOrpaMMbl
TpeGoBaHuA cpeHero ooero 00pazoBaHus

Brnanenne MeTomaMu JI0OKa3aTeNbCTB, ANTOPUTMAaMH pEIICHHS 3a1ad; YMEHHE (OPMYIHUPOBATH W ONEPUPOBATH MOHSATHIMU:
OTIpeIeNiCHHE, aKCHOMa, TeOpeMa, CIEACTBUE, CBOWCTBO, MPU3HAK, JOKA3aTENbCTBO, PABHOCHIBHBIE (DOPMYIHPOBKH; IPUMEHSTH
uX; yMeHHe (OopMyIHpoBaTh OOpaTHOE W IPOTHUBOIOIOKHOE YTBEPXKICHUE, MNPUBOOUTH MPUMEPHl M KOHTPIPUMEPEI,
WCIIOJIb30BaTh METOJ] MaTeMaTHYeCKON HHIYKIWHU; MPOBOJAUTH JOKa3aTelbHbIE PAcCy:KISHHs NMPH PEUICHWH 3ajad, OLIEHUBATh
1 JIOTUYECKYI0 TMPaBWIIBHOCTb PACCYKIACHUN; yMEHHE OIEPUPOBATh MOHATHSAMH: MHOXECTBO, MOJMHOXKECTBO, OMEpalid Haj
MHOKECTBAMU; YMEHHUE HCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar A ONMCAHHS PealbHbIX HPOLECCOB U ABICHUU U
IpU pelleHUH 3a/1a4, B TOM YHCIIE W3 JPYIHX YIeOHBIX IPEIMETOB; YMEHHE OIEPUPOBATH IOHATHUSAMH: Tpad, CBI3HEBIA Trpad,
JIepeBO, UK, Tpad Ha MIOCKOCTH; YMEHHUE 3aJaBaTh M OMHCHIBATh rpadbl pa3NTUYHBIMU CIIOCOOAMU; UCIIOIB30BATH Tpadbl MpH
peleHn! 3a1au

YMeHHe onepupoBaTh MOHATHAMM: HATypaJbHOE YHCIO, IEJI0€ YHCIIO, CTENEHb C IENbIM IOoKa3aTeleM, KOPEeHb HaTypalbHOH
CTEIICHH, CTEIICHb C PAI[MOHATIBHBIM [TOKa3aTeNIeM, CTENIEHb C JeHCTBUTENBHBIM IIOKA3aTeIeM, JorapudM ducia, CHHyC, KOCUHYC U
TaHT'€HC IPOU3BOJIBHOTO YMCIIA, OCTATOK MO MOJYIIO, PAllMOHANBLHOE YUCIIO, UPPAIMOHAIBHOE YUCII0, MHOKECTBA HATypallbHBIX,
IeJIBbIX, PAIIMOHAIBHBIX, IEHCTBUTEIBHBIX YHCEI; YMEHHE HCIIOIb30BATh PU3HAKHU ACINMOCTH, HANMEHBIINI OOIMMI OeMuTeNb U
HavMeHbIIee odmiee KpaTHoe, aroput™ EBxuimma mpu penieHnd 3aad; 3HAKOMCTBO C Pa3IMYHBIMHU MTO3HUIIMOHHBIMHA CHCTEMaMH
CUHCIJICHHSI; YMEHHE BBINOJHATH BBIYHCICHHE 3HAYCHUII M MpeoOpa3oBaHUS BBIPAXKEHUM €O CTENEHSMHM W Jorapugpmamu,
2 peo0pa3oBaHus APOOHO-PALMOHAIBHBIX BBIPKEHHH; YMEHHE ONEPUPOBATH MOHITUSAMHE: ITOCIEI0BATEILHOCTD, apU(hMETHIECKas
mporpeccys, TeoOMeTpHUYecKas IIporpeccHsi, OECKOHEYHO YOBbIBaioIas TeOMEeTpHYecKas TIporpeccus; yMEHHWe 3a]aBaTh
TIOCIIe/IOBATEEHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (DOPMYJT; YMEHHE OIIepHPOBaTh NOHATHIMH: KOMIIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIGKCHBIC YHCTa, MOAYJIb U apryMEHT KOMIIIGKCHOTO YHCIa, (GopMa 3amucCH KOMIUICKCHBIX YHCEN
(reomeTpHuueckasi, TPUTOHOMETpHUYECKasl U ainreOpandeckas); yMeTh IPOU3BOAUTH apH(pMeTHIecKue ACHCTBHSA ¢ KOMIICKCHBIMHU
YlCIaMU; NPHUBOAUTH INPHUMEPbl HUCIOJIB30BAHUS KOMIUIEKCHBIX 4YHCEN; ONEPUpPOBATh MOHATHUSAMU: MaTpuua 2x2 u 3x3,
OMNpECIUTENb MATPHILbL, TEOMETPUUECKUI CMBICH ONPEACITUTENS]

YMeHue onepupoBaTh MOHATHSAMHU: palMOHAIBHBIC, HWpPpAIMOHANBLHBIC, IOKa3aTelIbHbIe, CTENEHHbIE, JorapupMUIecKue,
TPUTOHOMETPUUECKUE YPaBHEHHUS U HEPABEHCTBA, UX CUCTEMbl, YMEHHUE ONEPUPOBATh MOHATUSAMH: TOXKIECTBO, TOXKIESCTBEHHOE
npeoOpa3oBaHUe, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHCHHH W HEPABEHCTB, PaBHOCIIBHOCTH YpaBHEHHU, HEPaBEHCTB U
CUCTEM; YMEHUE pelIaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C [IOMOLIbIO pa3IMyYHbIX IPUEMOB; PELIaTh ypaBHEHUS, HEPAaBEHCTBA
U CUCTEMBI C IIapaMEeTPOM; IIPUMEHATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI [UId PELUEHHUsS MaTEeMAaTUYECKUX 3alad U 3a/1ad U3

Pa3JINYHBIX o0JracTei HAYyKH U peaHBHOI\/'I JKHU3HU




Kon nposepsiemoro
TpeOdoBaHMS

IIpoBepsieMble TpeGOBaHNS K MPEeIMETHBIM Pe3yJILTATAM OCBOEHHsI 0CHOBHOH 00pa3oBaTebHOI MPOrpaMmbl
cpeaHero ooIero oopazoBaHus

YMeHue OmepupoBaTh HOHATUAMH: (QYHKIWS, YETHOCTh (QYHKIHMH, NEPHOAWIHOCTH (YHKIUH, OTPAHUYEHHOCTH (DYHKIWH,
MOHOTOHHOCTH (DYHKITHH, SKCTpeMyM (DYHKINH, HAHOOJNbIIee U HAUMEHBIEe 3HAUCHUS (YHKIMH Ha MPOMEKYTKE, HeTpepHIBHAS
GbyHKIUS, acUMNTOTHI rpaduka (YHKIMH, TepBas ¥ BTOpas MPOM3BOAHAS (YHKIUH, FEOMETPUYCCKUN M (PU3MUYCCKUN CMBICT
IPOU3BOAHOM, MepBoOOpa3Has, ONpeAeIEHHBII NHTErpall; YMEHUE HAXOIUTh aCUMITOTHI rpaduka (YHKIMH; YMCHUE BBIUYUCIIATH
MPOM3BOAHBIE CYMMBI, IPOM3BEACHUS, YAaCTHOTO M KOMIIO3WIMH (DYHKIMH, HAaXOAWUTh ypaBHEHHE KacaTelbHOH K Tpaduky
(yHKIIUH; YMEHHE HAaXOIUTH MPOU3BOTHEBIE 3JIEMEHTAPHBIX (DYHKIHUI; YMEHHE WCIIONb30BaTh MPOU3BOTHYIO IJISI MCCIEIOBAHUS
(yHKIUH, HAXOOUTh HAWOOJBINIME M HAUMCHBIIME 3HAYCHUS (QYHKIMH; CTPOUTHh IpaUKM MHOTOWIEHOB C HCIOJIb30BaHUEM
amnnapara MaTeMaTHYECKOTO aHalN3a; MPUMEHITh IPOU3BOAHYIO AJSl HAXOXKIACHUS HAWITYUIIETro PelIeHus! B MPUKIAJHBIX, B TOM
YHCcIe COIHMAIbHO-DKOHOMHUYECKNX W (DU3MYECKHX 3aJadax; HAaXONUTh IUIOMAIN W OO0BEMBI (UTy C IOMOINBI0 HWHTETpala;
PUBOJUTH IPUMEPH] MATEMAaTHYECKOTO MOJEIMPOBAHUS C IIOMOIIEIO MH(hepeHINATBHBIX YpaBHEHHN

YMeHue omnepupoBaTh MOHATHAMH: Tpaduk (yHKIMH, oOpaTHas GYHKIHS, KOMIO3WIUS (YHKIWH, NuHe#Has (yHKIus,
KBapaTnyHas (QYHKIWs, pamuoHalbHas (QYHKIUSA, cTeneHHas (YHKIHS, TPUTOHOMETPHUYSCKHE (QYHKIUH, OOpaTHbIC
TPUTOHOMETpUYCCKHE (DYHKITNH, ITOKa3aTeIbHAsA U JorapupMuieckas QYHKIUH; YMEHHUE CTPOUTh TpapuKH U3ydeHHBIX (YHKIIUH,
BBIMOJHATh TpeoOpa3oBanus rpadukoB (YHKIUE, HCIOJIB30BaTh TpaguKd IS HM3YYeHHs IPOIECCOB M 3aBUCUMOCTEH, IpH
pELICHNHU 33/a4 M3 JAPYTUX YYEOHBIX HPEIMETOB M 3a/ad M3 peajbHOI JKM3HU; BBIPAXATh (OPMYyJIaMH 3aBHUCUMOCTH MEXIY
BEJIMYMHAMH; HUCIIOJIB30BaTh CBOWCTBA U rpauku (YHKUIUI Ui PElICHUS] YpaBHEHWH, HEPABEHCTB W 3a[a4 C MapaMeTpami;
1300pakaTh Ha KOOPAMHATHO IIOCKOCTH MHOXECTBA PEIICHUI YpaBHEHHI, HEPABEHCTB M UX CUCTEM

YMeHure penrats TeKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLEHTH, JOJIM U YacTH, HA JBIDKCHHE, pPaOOTy, CTOUMOCTh
TOBApOB M YCIYT, HAJOTH, 3aJaud M3 OOJIACTH YNPABJICHUS JUYHBIMM U CEMEHHBIMH (PMHAHCAMM); COCTABJISATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA M HUX CHCTEMBl II0 YCIOBHMIO 3aJayd, HCCIECJOBATh IIONyYCHHOE pEHICHHE MW OLECHUBATh
MPaBIONOAO0OHOCTh PE3yIbTaTOB; YMEHHE MOJEIHPOBATh pealibHbIe CHTYallnd Ha A3bIKe MaTEMaTHKH; COCTAaBIATH BBIPAKEHHS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIENOBATh ITOCTPOCHHBIE MOJEIIN C UCIIOJIIB30BAHUEM aIlapara
anreOpbl, THTEPIPETHPOBATH NOTYICHHBIN pe3ysIbTaT

YMeHHe omnepupoBaTh IMOHATHAMHM: CpenHee apH(MeTHUeckoe, MeAnaHa, HauOoJibIlee W HAMMEHbIIee 3HAYCHHMS, pa3Max,
IUCTICPCHUs, CTaHIApTHOE OTKJIOHCHHE YHCIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATE HH(POPMAIIHIO,
NpPEACTaBICHHYI0O B TaONHMIax, Ha JIuUarpammax, rpadukax, OTPaKAIOIIYI0 CBOWCTBA pPEaJbHBIX IIPOLIECCOB M SBICHUM;
NPEICTAaBIATh WHPOPMALMIO C IMOMOIIBIO TAaONWI[ M JUarpaMM; HCCIIENOBaTh CTATHCTHYECKHE JaHHblE, B TOM YHCIE C
pUMEHEHHEM TpaUueckuX METOJIOB U AIIEKTPOHHBIX CPEICTB; Tpa)MuecKn UCCIIE0BAaTh COBMECTHBIE HAOIIOJCHHS C TIOMOIIBIO
JuarpamMM pacceuBaHUs U JIMHEHHON perpeccuu

YMeHue OnepHupoBaTh MOHATHIMHU: CIYYalHBIA ONBIT W CIy4ailHOE COOBITHE, BEPOATHOCTH CIYYaHOTO COOBITHS, YMCHUE
BBIYUCISITH BEPOSTHOCTh C HCIOJNB30BAHUEM TpadUIeCKUX METONOB; IMPHUMEHATh (OPMYIBl CIOKEHHS W YMHOXKCHUS
BeposATHOCTEH, (opMyny TMOJHON BeposiTHOCTH, Qopmyny bepHymim, komOuHaTOpHBIE (GakThl W QOPMYJIBI; OICHUBATH




Kon nposepsiemoro
TpeOdoBaHMS

IIpoBepsieMble TpeGOBaHNS K MPEeIMETHBIM Pe3yJILTATAM OCBOEHHsI 0CHOBHOH 00pa3oBaTebHOI MPOrpaMmbl
cpeaHero ooIero oopazoBaHus

BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE OINEepHUpOBAaTh HMOHATHAMH: CIydaiiHas BENWUYMHA, PACHpeiciIeHHE BEpPOATHOCTEH,
MaTeMaTHYeCKOe OXXHAAHUE, IUCICPCHs W CTAaHTApTHOE OTKIOHCHHE CIyYaHON BENWYMHBI, (QYHKIMH paclpelelieHus U
IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeIbHOrO M HOPMAIBHOTO paclpeieiieHUd; YMEHHE HCIONb30BaTh CBOMCTBA H3yYEHHBIX
pacnpesneneHuid Ul pelleHrs 3a/ay; 3HaKOMCTBO C MOHSATHSIMM: 3aKOH OOJBLIMX YHUCEN, METOJbl BHIOOPOYHBIX HMCCIIEIOBAHUN;
YMEHHE TPUBOJUTH INPHUMEPHl TPOSABICHUS 3aKOHa OONBIINX YHCEN B NPUPOTHBIX M OOIICCTBEHHBIX SIBJICHUSAX; YMCHHE
OTIEpUPOBATh MHOHATHAMH: COUYCTaHHE, IEPECTAHOBKA, YHCIO COYETAHWI, YHCIO IEPEecTaHOBOK; OnHOM HEpIOTOHA; ymMeHue
MPUMEHATh KOMOWHATOpHBIE (AKThl M PACCYXKICHHUS Ui pEIIeHUs 3ajad; OLEHMBATh BEPOATHOCTU DPEaJbHBIX COOBITHIA;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH MOJTYYCHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATHSMM: TOUKa, MpsMasi, IIOCKOCTb, MIPOCTPAHCTBO, OTPE3OK, JIyd, BEJIMYMHA YT, IUIOCKUH yrod,
JBYTPaHHBIM yroj, TPEXTPAHHBIA Yroi, CKPEUIUBAIOLUIMECS MpsAMBIE, MAPAJUICNBHOCTh M MEPHEHAUKYISIPHOCTh NPSAMBIX U
IUIOCKOCTEH, Yol MEXIy MPSAMBIMHU, YTOJI MEXIY IPSIMON U MJIOCKOCTBIO, YIOJl MEXIY INIOCKOCTSAMH, pacCTOSHUE OT TOYKH 0
IUIOCKOCTH, PAacCcTOSHUE MEXIY MNPSAMBIMU, PAcCTOSHUE MEXKAY IIOCKOCTSAMM; yYMEHUE MHCIOJb30BaTh IpU PEIICHUH 3ajad
U3ydeHHBIE (AaKTBI W TEOpeMBl IUTAHUMETPUH; yMEHHE OIICHUBATH pa3Mephl OOBEKTOB OKPYKAIOMIETO MHpA; CTPOHTH
MaTEMaTHYECKUE MOJICNIN ¢ IOMOIIBIO T€OMETPUYECKUX MOHITHI 1 BEJIMUUH, PEIlaTh CBI3aHHbIC C HUMM MPAKTHUECKHE 3a1a41
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YMeHue onepupoBaTh MOHATHAMH: IUiomans Gurypsl, 00béM (Urypbl, MHOTOTPAaHHHK, NMPABUILHBIA MHOTOTPaHHUK, CEUCHHUE
MHOTOTpaHHUKA, Ky0, Mapauielenune]], Ipu3Ma, mipamMuia, Gurypa U moBEpXHOCTh BpallleHus, IWINHAP, KOHYC, map, chepa,
wiomans cgepsl, IUIONIags TOBEPXHOCTH TNHPAMUABI, TPH3MBL, KOHyca, INUIMHIApA, OO0BEM Kyba, MPSIMOYTOIBHOTO
NapajyieNienuIea, TUpaMUuIbl, MPU3MbI, HWIMHIpa, KOHYcCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUS KOHyca W LWUIUHAPA,
napajyieIbHbIE OCH WM OCHOBAHHUIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacarommasicsi cephl, MUIMHAPA, KOHYCa; YMEHHE CTPOUTH
CCUeHHe MHOTOTPaHHUKA, M300pa’kaTh MHOTOTPAaHHUKH, (UTYpPHl W MOBEPXHOCTH BPALICHUS, MX CCUCHHSA, B TOM YHUCIE C
MIOMOIIBIO JJIEKTPOHHBIX CPENCTB; YMEHHE INPHMEHSITH CBOWCTBA TE€OMETPHUYCCKUX (PUTYp, CAMOCTOSATENBHO (OPMYIHPOBATH
onpesieNieHus U3y4aeMbIX (DUTYp, BBIBUTaTh THUIIOTE3BI O CBOMCTBaX W MPH3HAKAX TE€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
OMpOBEpPraTh HWX; YMEHHE TMPOBOAMWTH KIacCCH(PHKAIMIO (QUTYp TIO pa3IMYHBIM MPH3HAKAM, BBITIOJIHATH HEOOXOMMbIE
JIOTIOJTHUTEJIBHBIE TOCTPOCHUS
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YMeHue onepupoBaTh MOHSTUAMU: ABM)KEHUE B IIPOCTPAHCTBE, NMapauleIbHbII NEPEHOC, CUMMETPHS Ha IUIOCKOCTH M B IIPOCT-
paHCTBe, MOBOPOT, MpeodpazoBaHne MOA00us, MoK00HbIe (GUTYPHI; YMEHHE PACHO3HABATh PaBHBIC W MOJOOHBIE (DUTYPHI, B TOM
yyciae B IIPUPOAE, UCKYCCTBE, APXUTEKType; HUCIOJIb30BATH IEOMETPUYECKUE OTHOIICHWsS INPH pEIIeHUM 3ajady; HaXOJUThb
reOMETPUUYECKHE BETHYHHBI (nnuHa, yrod, II0ILAAb, 00BEM) npu peleHuu 3ajau
n3 Ipyrux y‘{e6HLIX npeaAMETOB U U3 peaJ'[BHOﬁ KU3HHU; YMCHUC BBIYUCIIATH F'COMETPUICCKUEC BCIIMYUHBI (JIJ'II/IHa, yroJj, mjioma/jib,
00BE&M, MIIOImaas MOBEPXHOCTH), UCIIONB3YSl N3ydEeHHbIE (OPMYIIBI M METOABI, B TOM YHCIE: IUIOMAAb MOBEPXHOCTH NHUPAMUIIBL,
IpU3MBIL, KOHYyCa, IIIMHAPA, MI0IAaAb chepbl; 00bEM KyOa, IPIMOYrOJIbHOTO MapauleNenuiea, MUpaMu/bl, IPU3MbL, IUIHHAPA,
KOHYCa, IIapa; yMEeHHe HaXOJUTh OTHOLICHHE 00BEMOB NMOZOOHBIX GHUTYp




Kon nposepsiemoro IIpoBepsieMble TpeGOBaHNS K MPEeIMETHBIM Pe3yJILTATAM OCBOEHHsI 0CHOBHOH 00pa3oBaTebHOI MPOrpaMmbl
TpeOdoBaHMS cpeaHero ooIero oopazoBaHus

YMeHue OmnepupoBaTh MOHATHAMH: HPSIMOYTOJBbHAS CHCTEMa KOODIMHAT, BEKTOpP, KOOPAMHATHI TOYKH, KOOPAWHATHI BEKTODA,
CyMMa BEKTOPOB, IIPOM3BEICHHE BEKTOpa Ha YHCIIO, PAa3JIOKEHHE BEKTOpa MO 0a3nCy, CKAISIPHOE IPOM3BEACHHE, BEKTOPHOE

12 MMPpOU3BEACHUEC, YIOJl MEXAY BCEKTOpaMH; YMCEHHE HUCIIOJIb30BATH BeKTOpHI)II\/'I u KOOleI/IHaTHLIﬁ METOoA [Jid PCHICHUSA
TCOMECTPHUUICCKUX 3a4a4 U 3a4a4 APYTrux y‘Ie6HI)IX IpeaAMETOB
YmMmenne BI:I6I/IpaTI> HO,Z[XO,Z[SIILII/II;’I METOA A PCIICHUA 3adadd; IMOHMMAaHUC 3HAYMMOCTH MAaTEMATUKU B U3YUYCHHUH NPHUPOIHBIX
13 HOGHIGCTBGHHLIX ImpoueccoB u SIBJ'IeHI/If/'I; YMEHHUE PACIIO3HABATH IIPOSABJICHUEC 3aKOHOB MATCMATHKHU B HCKYCCTBC, YMCHHUC

IPUBOJUTH IPUMEPH! MATEMATHUECKUX OTKPBITHH POCCUIICKON X MUPOBOM MaTeMaTHUECKON HAyKH

HEPEYEHDB 3JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBbBIX HA EI'D IIO MATEMATHUKE

Kon IIpoBepsieMblii 31eMEHT COiEPKAHUSA
1 Yucra ¥ BEIYUCIIEHUS
1.1 HarypanpHbie u nensie yncina. [Ipu3Haku 1eTMMOCTH HETbIX YNCENT
1.2 Panmonanbhble unciia. OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, POIIEHTHI, 0ECKOHEUHBIC IEPUOTNIECKUE APOOH
1.3 ApudpMeTHYeCKI KOPeHb HATYPAIBbHOH creneHu. JlelcTBUS ¢ apu(METHISCKUMH KOPHSIMH HATYpPaTbHOW CTEIICHU
1.4 CreneHb ¢ 1esbIM nmokazateneM. CTeneHb ¢ pallMoHaIbHBIM nokasateseM. CBOWMCTBA CTENEHH
1.5 CHHyC, KOCUHYC U TAHT€HC YUCIOBOTI'O apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT'€HC YUCJIOBOIO apryMeHTa
1.6 Jlorapugm uncna. JlecsTUUHBIC U HATYpaJIbHBIC JTOTapUPMBI
17 [JeiicTButenpHple uncia. ApudMeTHdeckne OIepalyd ¢ ACHCTBUTENBHBIMH dYuciTaMu. [IpuOnvkEHHBIC BBIYUCICHHS, TpaBUIIA OKPYTIICHH,
' MIPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIUMCICHUI
1.8 ITpeobpa3oBanue BhIpaKECHUH
1.9 KommiekcHble yncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 Ilensle u ApOOHO-paOHAIBHBIC YPABHEHUS
2.2 WppanmonaibHble ypaBHEHHS
2.3 TpUroHOMeTpHUYECKUE YPaBHEHUS
2.4 Ioka3arenpHble 1 JTOrapu(hMHICCKUE YPABHEHHS

2.5 Ilenbie u 1poOHO-paLIMOHATILHBIC HEPABCHCTBA
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2.6 HppanumoHaibHbIe HEPaBEHCTBA
2.7 IToka3zarenbHbIe U TorapudMUIecKie HepaBeHCTBA
2.8 TpuroHomeTpryecKue HepaBeHCTBA
2.9 CHCTEMBI U COBOKYITHOCTH YPAaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUs, HSPABCHCTBA M CUCTEMEI C TTapaMeTpaMu
211 Marpuiia CHCTEMBI JIMHEHHBIX ypaBHEeHUI. ONpeeTuTenbh MaTPHIBI
3 OyHKIMY U TpapUKH
3.1 OyHKIuUs, cmocoObl 3a1anus GyHkud. ['paduk GyHkum. Bzanmuo obpaTtabie Gyrkuy. YETHbIe 1 HeuéTHBIC GyHKIMU. [lepuoauueckue QyHKINU
32 OOmactp ompeneneHuss U MHOXKecTBO 3HadeHMHd ¢ynkuun. Hymn ¢ynkium. [IpomexyTkn 3HakonoctosHcTBa. [IpoMexyTKH MOHOTOHHOCTH
' ¢yHKIur. MakcuMyMBbl 1 MUHIMYMBI GyHKIH. Hanbornpiiee v HanMeHbIIee 3HaUeHne GyHKINN Ha IPOMEKYTKE
3.3 Crenennast QYHKIWSI ¢ HATYpaJIbHBIM M LIEJIBIM MToKa3aTtesieM. E€ cBolicTBa u rpaduk. CBoiicTBa M rpaduk KOPHS N-0i CTETICHN
3.4 TpuroHomerpudeckue GyHKINHU, UX CBONCTBA U rpaduku
3.5 IToka3zatenpHas  Jorapumudeckas GyHKINH, HX CBOHCTBA U TpapUKH
3.6 Touxu paspsiBa. AcuMnToTh rpadukoB GyHKIwA. CBOWCTBA (DYHKIIHIA, HEIPEPHIBHBIX HA OTPE3Ke
3.7 [TocenoBaTeIbHOCTH, CIOCOOHI 3aJaHMs ITOCIIEI0BATEILHOCTEN
3.8 ApupmeTndeckas 1 reoMeTpuyueckas nporpeccuu. @opmyiia CI0KHBIX IPOIIEHTOB
4 Hayaya MaTemMaTn4eckoro aHanmsa
4.1 ITponsBoaHas ¢pyHKImA. [IpOH3BOIHBIE JIEMEHTAPHBIX (DYHKIIUH
42 [IpumeHeHUe MPOU3BOJHOM K UCCIEN0BaHUIO (QYHKIMH Ha MOHOTOHHOCTH M SKCTpeMyMbl. HaxoxaeHre HanOoJbIIero ¥ HaMMEHBILEro 3HaYCHUs!
' (GYHKIMH Ha OTpe3Ke
4.3 ITepBooOpasnas. Muterpan
5 MHo>ecCTBa U JIOTHKA
51 MHo>xecTBO, onepaluy HaJ MHOkecTBamu. J{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTP 1 CTaTHCTHKA
6.1 OrnucarenbHasi CTaTUCTHKA
6.2 BeposTHoCcTb
6.3 Kombunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [TpsiMple B TUIOCKOCTH B IPOCTPAHCTBE
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7.3 MHOrorpaHHUKA

7.4 Teia ¥ NOBEPXHOCTY BpalLEHUs

7.5 KoopauHaThI U BEKTOPHI




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

Aranacsa JI.C. I'eometpus 10-11 xi1./ Aranacsu JI.C.-M.: TIpocBemenue,2023r.

METOANMYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Aranacsn JI.C. I'eomerpust 10-11 ki./ Aranacsn JI.C.-M.: Ilpocsemenne, 2023
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