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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTU4ecKoOMy oOOpa3oBaHUI0, W TPAAUIUMNA POCCUICKOrO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPhIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydueOHOTro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX YUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00ydJaronuxcs
NPAaBWIBHBIX TIPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH TI€OMETPHYCCKHUX
aOCTpaKIWMi, COOTHOIICHHH pPEalbHOTO M HJACAIBHOIO, XapaKTepe OTPaKCHHS
MaTEMaTUYCCKOM HAYKOW SBJIIGHHH W TIPOLIECCOB PEAJbHOIO MHpa, MECTE
ICOMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaliuxcs, a TaKKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECNeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUieHHE, (GOPMHUPYEMOE€ TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHWU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00MacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanHusi  AelcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JAESATEIBHOCTH,
ABISIETCS OAHUM U3 TPOPECCHOHATHHO BAXKHBIX KAuyeCTB, MOATOMY aKTyalbHA
3a7a4a (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTpaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHoOro Kypca «leomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
UCTIOJh30BaHMS CHCTEMAaTHYECKMX T'€OMETPHUSCKUX 3HAHUH W JIeHCTBUH,
crenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMs
0 CMIEIUAIHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeaHA3HAYCHA MJIs
00yJaloOUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromuecs: Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEIU(PUKON TeOMETpHH W HEOOXOAMMBIE /IS J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojiee
rTy00OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJIWMOCTh B T'€OMETPHYECKHX
3HaHUAX B IPOPECCUOHANBHOM ESITEIbHOCTH.

JIOCTM)KEHHE 1IeJId  OCBOEHHUS NpOrpaMMbl 00€CleUMBAaeTCs pEIICHUEM
COOTBETCTBYIOLIMX 3a7ad. llpuopuTeTHBIMM 3ajJjayaMHd  OCBOEHMsI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (dopMHpOBaHHE TPEJCTABIECHUS O TEOMETPUM KaK 4YacTU MHUPOBOMH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE NPEICTABICHHUS O MHOIOIPAaHHUKAX M Telax BpPALICHUS
KaK O BaXHEHMIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIIOIINX ONMHUCHIBAThH
U U3y4yaTh pa3HbIC SIBJICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENHAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELICHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX PUTYD;

e (GopMUpOBaHHE YMEHHsS ONEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTpaHHHUKaX U TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJTOPUTMAMM  pEHICHHS  OCHOBHBIX  THIOB  3ajad;
dopmMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHbBIE JJOKa3aTeJIbHbIC
paccyXIeHusi B XOJl¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
MPAKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX crocoOHoCTEN
oOyyJaromuxcs, TMO3HABATEILHONW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmMmupoBaHue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
MNOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPHUH U CO3/1aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBII
FEOMETPUYECKUN amnmapaT s pelieHdus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YIbTATHI.

OTANYUTENHLHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCS BKJIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, M ONIPEAICIIEHHBIM 00pa30M OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HArISAIHO-KOHCTPYKTUBHOMY METOY OOy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyalluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJay Ha  ONEpUPOBAHHE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJIATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKaHUSI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomeTpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPIMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUU
pacrpenensieTcs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSM, HO W IO TOJaM
00yYeHHUS Ha YPOBHE CpeHEro o0mero oopa3oBaHus.

Coaep:xanue 0o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM peE3yJibTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE TECOMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYILIECTBIISIOCH MOCJIEIOBATENIBHO U MOCTYIATENbHO, C
COOJIFOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0Y4YaIONUXCs, PACIIUpSIS H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YHEBHOM IIJIAHE



Ha u3ydyenue reomerpum orBoautes 2 yaca B Henenmro B 10 kimacce u 2 gaca B
Heznemo B 11 knacce, Bcero 3a 1Ba roga o0yueHus - 136 yueOHbIX 4acoB.
COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMmas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApaJUICIbHbIE IIPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [lpocreiimiue mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenune; MoCTpPOSHNE CEUSHHIA.

[lepnieHIUKYJIAPHOCTD NPAMOU U IUIOCKOCTH: NEPIEHAUKYIIAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPAMBIE IApAJUICIbHBIE U NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAUKYISAPHOCTH IPSMOU U IUIOCKOCTH, TEOpeMa O IIpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl  JABYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIPaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenivne];] U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHE NMUPAMU/IbI; OOKOBAs M MOJHAS IOBEPXHOCTh MUPaMUbL; PABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbHAS NMPAaMHUJa; TNpPaBUIbHAA TPEYroJbHAs IMpaMUIa W TNPaBUIbHBIN
teTpa3p; KyO. IlperncraBmeHune o nNpaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeueHus NprU3Mbl U TUPAMULBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETPUM B NHpaMUJAX, HapajulesIeuIeax,
MPaBUJIBHBIX MHOTOI'PaHHUKAX.

BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: pé&Opa, JOuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOAAbh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUWIBHOW MNUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tenma B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
NOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM rpaXkTIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTIKCHHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B IOCTPOEHHUE YCTOMYMBOTO OyXYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHS TIPHUMEHSATH MaTeMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aAKTHUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 33]1a4 MAaTEMaTHICCKOW HAIPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmpl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa OSKOJOTHYECKHX IpoO0jeMm;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CPEJCTBOM IIO3HAHHS MUPAa;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpPaMMbl YU4eOHOTO IpeaMera
«MartemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelCmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCNEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 00OVUaowuxcs (oceoemue
Memo0o08  NO3HAHUSL  OKpYJCawwe2o  mMupa,  NpuUMeHeHue  JI02UYeCKUX,
uccie008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eicTBUS:

e BBIIBJISITH U XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKH MAaTEeMAaTHUYECKUX
00BEKTOB, TOHSATHMA, OTHOIICHWH MEXIy IOHATHAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(UKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCHpHHUMATH, (OPMYJIHPOBATH MW  NPEOOPa3OBBIBATh  CYXKICHHUS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE WU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOACHUSIX M YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUM A1 BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE M OT MPOTUBHOI'O), BHICTPAUBATH apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeUUUTH MH(DOpPMALUM, TAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh MH(POPMAIHIO, IPEACTABIATh €€ B pa3iInyHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOATEIILHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaEMOMN TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE HA MTOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme hOpMyITUPOBATH PA3HOIJIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW  H
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
c(hOpMyITUPOBAaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIAJETh CIIOCOOAMH  CAMOMPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPAMasi, TIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TIPABUJILHBIN MHOTOT'PaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKH; MIPSMbBIC U HAKJIOHHBIC MPU3MBI, TTapaJlIeIISITUIIC Ib ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTSHKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTUYECKUX 3a7a4y Ha BBIYUCICHHUE PACCTOSHUN MEXIY NBYyMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMAaTHUYECKMX 3aJad Ha BBIYHCICHHE YIJOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nupamMyzia) ¢ OpuUMEHEeHHEM (GOpMYJ; BBIUUCIATH COOTHOIICHHS MEXIY
IJIOLAASMU TOBEPXHOCTEH, 00BbEMaMU NOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HMHPOpPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumeHsaTs reomeTpuueckue (aKThl AN PEIICHUS CTEPEOMETPUYECKUX
3a71a4, MPEANOJIAraloUX HECKOJIBKO 11aroB PEIICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMmeHaT, mpocTedimiMe OpOrpaMMHBIE  CpPeACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaUTE THpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
YKU3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh ONy4YEeHHBbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallud W TPUMEHATh HM3YYEHHBbIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTEeMaTU4YeCKH C(HOPMYIUPOBAHHONW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapaTa aireopbl; peniaTh
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 Brenenue B crepeoMeTpuio 10 0 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 0 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 0 0 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPSIMBIMU U TIOCKOCTSIMU 10 1 0 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 0 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 0 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero HU3yUyeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npocTtpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 0 0 bubmmorexa [OK
P preyH . 01.09.2026 | https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpeMHBI OTPe3Ka
[TonsTusa: nepecekaronmecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS 1 0 0 bubmorexa OK
> 1P - 04.09.2026 | https://m.edsoo.ru/2d8a9¢99
MpsiMast ¥ TNIOCKOCTh
[TonsaTHs: mepecekaronecs
3 IJIOCKOCTH, IIEPECEKAIOIINECS 1 0 0 Eubmorexa HOK
> 1P m 08.09.2026 |  hitps://m.cdsoo.ru/db685¢73
npsiMast ¥ IIIOCKOCTh
3HaKOMCTBO C MHOTOTpaHHHKAMH,

4 n300pakeHUEe MHOTOTPaHHHUKOB Ha | 0 0 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX 11.09.2026 | https://m.edsoo.ru/a63959%d
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUIe, UX Pa3BEPTKH U MOJEITH 1 0 0 bubmnorexa [IOK

p e p p ACIH. 15.09.2026 | https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB

6 HavaneHbie cBenenus o kyoe u 1 0 0 bubnnorexa [IOK

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




IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

18.09.2026

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPCOMETPHU:

bubmmoreka [{OK

! AKCMOMBI CTEPEOMETPUU U CIAEACTBUS 22.09.2026 | https://m.edsoo.ru/OccSc4fe
W3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

2 MMOCTPOEHUH CTEPEOMETPHH: bubnuoreka [JOK
aKCHOMBI CTEPEOMETPUH U CIEACTBUS 25.09.2026 | https://m.edsoo.ru/239c8cb4
W3 HUX
[TonsaTue 06 akCHOMaTHYECKOM

9 MOCTPOEHUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS 29.09.2026 | https://m.edso0.ru/65c¢6b106
13 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubnuoreka [IOK
AKCMOMBI CTEPEOMETPHUU U CIAEACTBUS 02.10.2026 | https://m.edsoo.ru/258fc245
13 HUX
B3aumHoe pacnosioxeHue npsmbix B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
rapajuieJIbHbIE U CKPEIIMBAIOLIHAECS 06.10.2026 | https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapaniensHOCTh NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajieabHble MPSIMbIC B bubmmorexa [TOK

. 09.10.2026 | https://m.edsoo.ru/93ad36b3

MPOCTPAHCTBE; NAPAJIEIIBHOCTD TPEX
MIPSIMBIX

13 [TapannenbHOCTb NPSAMBIX U bubnuoreka [IOK
IIJIOCKOCTEHN B IIPOCTPAHCTBE: 13.10.2026 | https://m.edsoo.ru/eeld19b9




[TapamiensHOCTE IPAMON U

IIJIOCKOCTH
14 VYriael ¢ cCOHanpaBJIeHHBIMU bubnuorexa [JOK
CTOpOHAMHU 16.10.2026 | https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE 20.10.2026 | https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuoreka [JOK
MIPOCTPAHCTBE 23.10.2026 | https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
napajuieNbHble MI0CKOCTH 06.11.2026 | https://m.edsoo.ru/2e18{255
CBoiicTBa napayIenbHbIX bubnuoreka [IOK
18 .
IJI0CKOCTEH 10.11.2026 | https://m.edsoo.ru/e504d656
[IpocTeiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha IIOCKOCTHU: TETPAdP, bubamorera LOK
13.11.2026 | https://m.edsoo.ru/4a28dc02
Ky0, mapassieenurne/
. bu6mmoreka [IOK
20 Hoerpoere cereriti 17.11.2026 | hitps://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK
21 Hoctpoerne ceuernmit 20.11.2026 | https://m.edsoo.ru/ec26fe5d
KounTponbHas pabora no teme
2 "[IpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npocrtpanctse. [lapannenbHOCTh 24.11.2026 | https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKO(;Z”[FI/IZ}:Ie;HeHHHKyJP;ﬂpHBIe bubmorexa OK
27.11.2026 | https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IUNIOCKOCTU 01.12.2026 | https://m.edsoo.ru/0ac11c95




[IpsimMble napajienbHbIe U

bubmuoreka [JOK

25
NEPIEHIUKYIIPHBIE K IIJIOCKOCTU 04.12.2026 | https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMON U TJIOCKOCTH 08.12.2026 | https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MPSIMON U TJIOCKOCTH 11.12.2026 | https://m.edsoo0.ru/79165d15
)3 Teopema o npsmoit bubnnorexa [JOK
MEPIEeHIUKYJIIPHOM MIIOCKOCTH 15.12.2026 | https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnnorexa [JOK
MEePIEHIUKYISIPHON INTIOCKOCTH 18.12.2026 | https://m.edsoo.ru/bd37458
30 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON INTIOCKOCTH 22.12.2026 | https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE!
31 acpcmﬂineym "P;O‘IKI/I 0 IJIOCKOCTH bubmmorexa LOK
p fl ’ 25.12.2026 | https://m.edsoo.ru/33c477d3
paccTostHMEe OT IPAMOMN JI0 TIIOCKOCTH
[leprienAnKysp ¥ HAKIOHHBIE!
32 acpcmﬂineym "P;O‘IKI/I 0 IJIOCKOCTH bubmmorexa LIOK
P f[ ’ 29.12.2026 | https://m.edsoo.ru/66fefadd
paccTosiHie OT IPSAMOM JI0 INIOCKOCTH
[leprienAnKysAp U HAKIOHHbIE!
33 a(iTOSIiI/IGYOT IT)OIIKI/I 0 IJIOCKOCTH Bubmrorexa LIOK
p f[ ’ 12.01.2027 | https://m.edsoo.ru/aSb7b8e3
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH
[leprieHAMKYSAp U HAKIOHHBIE!
34 a(i:TosfmeYOT ”P;O‘{KI/I 0 IJIOCKOCTH Bubmmorexa LIOK
P f[ ’ 15.01.2027 | https://m.edsoo.ru/dbee22bc
paccTosiHMe OT IPSAMOM JI0 TNIOCKOCTH
35 VYTbl B IPOCTPAHCTBE: YTOJ MEXIY bubnunoreka [JOK
MIPSIMOM U TIJIOCKOCTBIO 19.01.2027 | https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEHHBIN Yrog bubnuoreka [IOK
JBYTPAHHOIO yria 22.01.2027 | https://m.edsoo.ru/5fa0b3ce




JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

37
JBYTPAHHOIO yIJla 26.01.2027 | https://m.edsoo.ru/c7c777ed
[lepneHUKYISIPHOCTD INIOCKOCTEN:
38 MPU3HAK NEPIECHIUKYIISIPHOCTH 1B bubnmorexa LOK
P Vp AHIYIBD ABYX 29.01.2027 | https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEHN
[lepneHMKYISIPHOCTD INIOCKOCTEH:
39 MIPU3HAK NEPIECHINKYIISIPHOCTH 1B bubmmorexa LHOK
p Up yip ABYx 02.02.2027 | https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 IPU3HAK IIEPIEHANKYISIPHOCTH 1B bubmmorexa LHOK
p up FHEYIAD BYX 05.02.2027 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMma o0 TpEX NEPHIEHAUKYIIIPAX bubmmorexa [OK
p p PHCHMIKY AP 09.02.2027 | https://m.edsoo.ru/e4972cdc
42 TeopeMa o0 TpPEX NMepHEeHINKYIIIpPaX bubmmorexa IOK
P p PHCHMIKYIAD 12.02.2027 | https://m.edsoo.ru/52188a7d
43 TeopeMa o0 TPEX MepHEeHINKYIIIPaAX bubmmorexa ITOK
P PEX TICPHEHAIYIAD 16.02.2027 | htps://m.edsoo.ru/9f246736
KontponpHas paboTa o remam
"TlepneHAUKYIAPHOCTD TPSAMBIX U bubnuoreka [JOK
44 N
mwiockocTe" u "Yriael Mexay 19.02.2027 | https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TJIOCKOCTSAMU"
[ToHnsaTHEe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBINYKIIbIE U HEBBIITYKIIBIE bubmorexa LOK
yi yKH 26.02.2027 | https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKa
46 IIpu3ma: n-yrosibHas npu3Mma; rpaHu bubnuoreka [IOK
Y OCHOBAHUSA IIPU3MBI; IIpsMas U 02.03.2027 | https://m.edsoo.ru/b4ad63ad




HAKJIOHHAs MPHU3MBbI; O0KOBas U
II0JIHAs! IOBEPXHOCTD IIPU3MBI

[Tapamrenenunen, IpsIMOYTOJIbHBIN

bubmmoreka [{OK

47 rapajuieJICuIe]] U €ro CBONCTBa 05.03.2027 | https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojibHasi IMpaMuaa,
TpaHu U OCHOBAHUE MMUPAMU/IBI,
48 OOKOBas U MOJIHAS TOBEPXHOCTh brbmmorexa [TOK
. 09.03.2027 | https://m.edsoo.ru/fblcdOa5
MTAPaMUJIbI; TIPABUIIbHAS M YCCUEHHAS
nupamMua
[TpaBuiTbHBIE MHOTOTPAHHUKH:
TTOHSATHE MPABUILHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHAS IpHU3Ma bubnuoreka [IOK
Y MIpaBUJIbHAS MHPAMHUJIA; 12.03.2027 | https://m.edsoo.ru/074c8865
MpaBWJIbHASI TPEYTOJIbHAS MHpaMUaa
Y IPaBWIBHBINA TETpasp; Kyo
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTpaHHUKAX: OKTadp, bubmorexa OK

16.03.2027 | https://m.edsoo.ru/a0fdd5bf
JOJIeKadAp U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTBI bubnuoreka [JOK
CHUMMETPHUHU B MUpaMUIax, 19.03.2027 | https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOTPaHHUKOB: p&€Opa, AMaroHau, bubmmorexa [TOK

23.03.2027 | https://m.edsoo.ru/6cdbecef
yTIIBI

53 [Tnomanas 60KOBOI MOBEPXHOCTH H bu6mmoreka [JOK
IOJIHOM NTOBEPXHOCTHU MPAMOU 26.03.2027 | https://m.edsoo.ru/37d84157




MPU3MBI, TUIOLIA/Ib OCHOBAHUH,

TeopemMa 0 OOKOBOM MOBEPXHOCTH

MIPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U

IIOBEPXHOCTH ITPABUIIBHON

54 MUPAMUBL, TEOPEMA O IUIOIIAAN bubmorexa HOK
P jl > Teop HI 8 . 06.04.2027 | https://m.edsoo.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
MTAPAMHUJTBI
55 KonTponsHas pabora no teme bubnnorexa [JOK
"MHororpaHHuku" 09.04.2027 | https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
II
56 onAHe 00 00kEMe 13.04.2027 | https://m.edsoo.ru/7ad0020b
i bubmuorexa [JOK
37 OOBEM mHpanieT 16.04.2027 | https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
58 OOBEM mHpavi T 20.04.2027 | https://m.edsoo.ru/fA7dfefd
N bu6mmoreka [IOK
5 06
? PEM TTHpaMUAK 23.04.2027 | https://m.edsoo.ru/79¢10312
N bu6mmoreka [JOK
60 06
PEM TTHpaMuAK 27.04.2027 | https://m.edsoo.ru/2faadc3f
N bubnuoreka [JOK
61 0
OOBEM HIpHIMEL 30.04.2027 | https://m.edsoo.ru/79853608
N bubmuoreka [JOK
62 0
OOBEM NpH3MEI 04.05.2026 | https://m.edsoo.ru/1e053890
N bubnmuoreka [JOK
63 OObEM pHsMEI 07.05.2027 | https://m.edsoo.ru/482d3f51
64 KonTtposnpHas paboTa o teme bubnuoreka [IOK
"O06BbEMBI MHOTOTPAaHHUKOB" 11.05.2027 | https://m.edsoo.ru/28a6573c




65

[ToBTOpenue, o6o0IIEeHNE
CUCTEMaTU3als 3HaHU.
[TocTpoenune ceueHuii B
MHOTOTpaHHUKE

14.05.2027

bubmuoreka [JOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 06o0mIeHNE
cUCTEMaTU3alus 3HAHUMN.
Brruncnenue paccTossHUN: MEXy
JIBYMS TOYKaMH, OT TOYKHU 10
MPSAMOi, OT TOYKH JI0 TNTIOCKOCTH,
MEKy CKpEIUBAKOIIUMUCS
MPSIMBIMU

18.05.2027

bubmmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposbHas paboTa

21.05.2027

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
cUCcTeMAaTu3alysI 3HaHUH.
Brruucnenue yriioB: Mexmy
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

25.05.2027

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX MPH PEIICHUU
' reOMETPUUECKUX 3a7a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMHU: JBYI'PAHHBIA YTOJl, TPaHU JBYTPAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yrija, TMHEHHBIN yroJl IBYrPaHHOTO YyIJia, TpaayCcHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, 3JIEMEHTHl MHOTOIPAHHMKA, IPABUIBHBIA MHOTOTPaHHUK
29 PacrioznaBath OCHOBHbBIE BHIbl MHOTOTPAaHHUKOB (ITUpaMua, MpHU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume]], Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHMKHM, TMpPSMbIE W  HAKJIOHHBIE IPU3MBIL,
napasuieeHIe bl
9 OnepupoBaTh MOHATUSAMU: ceKyIias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJHATH

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:




BU/] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropyurMam, MNPpUMCHAA HM3BCCTHBLIC AHAJIUTUYCCKUC MCETOJbI IIpH
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IIPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHUN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS TPSMBIMU, MEXAY MPSMONW U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MpeACTaBICHHYIO Ha

yepTrekax U pUCyHKax

7.17

[IpumensTh reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeIoJIaraloiMX HECKOJbKO IIAaroB pPEIIEeHUsl, €ClU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTh mpocTeiiliie MNporpaMMHbBIE CPEICTBA M AIIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

HpI/IBOI[I/ITL INpHUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJC U

JKHU3HH, pACIIO3HABATDh IPOSBIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTyyeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBAThH PeabHbIe
CUTyallud M MPHUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peLeHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OIeMsl,
MOJIETIMPOBATh PEaJIbHbIE CUTYAallUH Ha S3bIKE T€OMETPUH, HCCIENOBATh
IIOCTPOECHHBIE MOJIEJIM C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnrnapara ajareopsl, pelaTh NpaKTHUECKUe 3a7aul, CBA3aHHBIE C

HaXO0XXJACHUCM I'COMETPUUCCKUX BCINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbBIE TIOHATUSL CTEpeOMETpUHU. Touka, HpsAMas, IJIOCKOCTh, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnonokeHue TpAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss npsMble. [lapamienbHOCT NPSAMBIX U
IJIOCKOCTEH B  TPOCTPAHCTBE: TapajiebHBIE TPSAMbIE B  MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MApPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU CTOPOHAMM, VYrojl MEXAYy IMNpsAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapajuielbHbIE MIIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HA TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, oCTpOeHue CeUeHnun

7.3

[lepnieHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MNpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE OT MPSMOM [0
IJIOCKOCTH, MPOEKIUsS (PUTYyphl HA MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIE MHOT'OI'PAaHHUKHU, pa3BépTI<a MHOTI'OTpaHHUKA. HpI/I3MaI n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASA U HAKIIOHHAA IIPU3MBI, OokoBas u
IOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIUIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC MMUPAMU/IBI,
OOKOBast M IOJIHAS MOBCPXHOCTh MUPAMUIBI, TIpaBHUJIbHAA U yceqéHHaﬂ nupamuja.

ONEeMEHTHI npu3Mbl WU HOHAPaAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs I[pU3Ma M IPaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTrOJbHASA MUpaMUIa M IPaBUIbHBINA TeTpadap, Kyo. IlpencraBinenue
O IpaBWIbHBIX MHOIOTPaHHMKAX: OKTadJp, AoAeka’ap U uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

CuMMeTpuss B MPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEJIIBHO TOYKH, MPSIMOH,
7.5 IJIOCKOCTHU. DJIEMEHThl CUMMETPUH B MUPaMUAAX, NapajuleJenuneiax, IpaBUIbHbIX

MHOTI'OrpaHHUKax

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
MOBEPXHOCTH U TOBEPXHOCTH IMpPaBWJIBHON NHMpaMuibl, TeopemMa O IUIOLAAH

yceu€HHol nupamupl. [lonarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

29 [Tomo6HnbIe Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TIIOMIAIIMHA IIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

INPOBEPAEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJBHON
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHMSI K NPEAMETHBIM Pe3yJbTAaTaM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOOBaHUSA o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, alrOpPUTMaMU peEIICHUs 3ajady;
yMmeHue (HopMyIupoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpe/IeICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPHU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCUIIbHBIE (DOPMYIUPOBKYU; IPUMEHATH UX; YMEHUE HOPMYIUPOBATH
oOpaTHOE U TPOTHBOIOJIOXHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH;
NPOBOJIUTh  JOKa3aTelbHBIE PACCYKACHHMS TMpU PpEUICHUH 3ajad,
OLIEHMBATh  JIOTMYECKYID  NPAaBUJIBHOCTb  PACCYKACHUH;  yMEHHUE
ONEPUPOBATh MOHATHUSAMU: MHOKECTBO, MOJMHOKECTBO, ONEpalUUd Hal
MHOXECTBAMHU; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

afrapar il OIMMCaHus pCaJIbHbBIX IMPOLICCCOB U SIBIICHUH U IIpu pCICHUHU

3aa4, B TOM YHCIC U3 OPYrux y‘le6HBIX npeaIMETOB; YMCHUC




OTICpUPOBATh MOHATHIMU: Tpad, CBSA3HBIN Tpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh W ONHCHIBATH rpadbl Pa3TMYHBIMH

crioco0amu; UCHOJIB30BATh Tpadbl MPH PEIICHUH 3a71a4

YMeHue omnepupoBaTh MOHITUSIMHU: HATYPAJIbHOE YUCIIO, IEJI0€ YHCIIO,
CTENEHb C IIEJIBIM MTOKa3aTesieM, KOPEeHb HaTypaJIbHOM CTETeHH, CTENEHb
C  palMOHAJIBHBIM  TIOKa3aTelieM, CTeneHb C  JACHUCTBUTEIHHBIM
mokasareiem, JiorapudM  UYHCIa, CHHYC, KOCHHYC M  TaHICHC
MPOU3BOJIBHOTO YHCJA, OCTaTOK IO MOJIYJIO, PalMOHAJIbLHOE YHUCIIO,
WppaIMOHAIbHOE  YHUCIIO0,  MHOXECTBA  HATYpPaJIbHBIX,  IIEJIBIX,
pallMOHANBHBIX, JIEUCTBUTENBHBIX YHCENI, YMEHHE HCIOJb30BaTh
MPU3HAKK JCTMMOCTH, HAUMEHBIINA OOIMNA JeNUTEIh W HaUMEHbIIIEEe
o01ee KkpaTHOe, anropuT™M EBKIIMIA MpU pelieHnn 3a1a4; 3HAKOMCTBO C
pa3IUYHBIMU ~ TO3UIIMOHHBIMH ~ CHCTEMaMH  CUYHCJICHHS;  yMEHHE
BBITIOJTHATH BBIUMCIICHUE 3HAYCHUH U TPeoOpa3oBaHUs BBIPAKEHUU CO
CTeNeHsIMH U Jorapudmamu, nmpeodpazoBaHus APOOHO-PALMOHAIBHBIX
BBIPQKEHUH; YMEHHE OTEPUPOBATH MOHATHUSMHU: TOCIIEIOBATEIHHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas porpeccus,
OCCKOHEYHO yOBbIBaOIIass TreoMEeTpHYecKass MpOrpeccus; yMEHHue
3a/1aBaTh MOCJIEI0BATENLHOCTH, B TOM YHCJIE C TOMOIIBI0 PEKYPPEHTHBIX
dbopMyn; yMeHHE OINepUpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO
yucna, (¢GopMa 3amuch KOMIUIEKCHBIX 4ucen  (reoMeTphyecKas,
TpUrOHOMETpHUUEecKass U  anreOpanyeckas); yYMeTb IMPOU3BOAMUTH
apudmeTrnyeckue AEUCTBUA C KOMIUIEKCHBIMU UHCIAMH; MPHUBOIUTH
OpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YHCEN;  ONEpHpOBaTh
MOHATHSMU: MaTpulia 2x2 u  3X3, onpeneiauTeab  MaTPUIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTINUTCIIA

YMeHue OIICPHUPOBATh IIOHATUSAMHU: PALIHUOHAJIBHBLIC, HPPALXMOHAJIbHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPUYICCKUC
YpaBHCHHA W HCPABCHCTBA, HUX CHCTCMBI; YMCHUC OIICPpUPOBATH
MNOHATHUAMU. TOXICCTBO, TOXICCTBCHHOC npeo6pa303aHI/Ie, YpPaBHCHHUC,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTb
ypaBHeHHfI, HCpPaBCHCTB U CHUCTEM; YMCHHUC DpPCIIaTb YpPaBHCHU,
HCPAaBCHCTBA U CUCTEMbI C IMOMOMIBIO PA3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA U CHUCTCMbI C IApPaMCTPOM; NPHUMCHIATH

YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI IJIA PCHICHUA MATCMATHYCCKUX




3a/1a4 U 3a/1a4 U3 pa3IM4YHbIX 00JacTel HayKu U peanbHON )KU3HU

YMeHue omnepupoBath MOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
MEePUOUIHOCTh (DYHKIIUH, OTPAHHYEHHOCTH (YHKIIMH, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (YHKIMH, HAanOOJbIIee U HAMMCHbBIIICE 3HAYCHUS
(YHKIIMYM HA TPOMEXKYTKE, HETPEPhIBHAS (PYHKIIUSI, aCHMIITOTHI Tpaduka
(GyHKIMY, TIepBasi U BTOPAsi MPOW3BOIHAS (PYHKI[UU, TCOMETPUUSCKUN U
¢u3n4Yeckuii CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, OINpeneIEHHBIN
WHTETPAI, YMCHHE HAXOJIUTh ACUMNOTOTHI rpaduka (yHKIMH; YMEHHUE
BBIYUCIIATh  MPOU3BOJHBIE CYMMBI, TIPOW3BEACHHS, YACTHOTO U
KOMIO3UIIMU (PYHKIIMI, HaXOJUTh ypaBHEHHE KacaTelIbHOU K Tpaduxy
(yHKIIMM; YMEHHE HAxXOJWUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHI;
YMEHHE HWCIOJIb30BaTh IMPOU3BOJHYIO [UISI HCCIEIOBaHUS (DYHKIIHM,
HaxOJUTh HAWOOJILIIINEe W HAUMEHBIINE 3HA4YeHUs] (DYHKIHUHA, CTPOUTH
rpaduki MHOTOYJICHOB C WCIIOJIb30BAHHMEM arapara MaTeMaTHYeCKOTO
aHajM3a; TMPUMEHSTh TPOU3BOJHYIO JUISI HAXOXICHUS HAWTy4IIeTO
pelieHuss B MPUKIATHBIX, B TOM YHCIE COIHAIbHO-YKOHOMUYECKUX H
(dbu3uYecKuX 3aavax; HAXOAUTh IUIOMATN U 00BEMBI QUTY C TOMOIIBIO
WHTETpaJIa; MPUBOAUTH MPUMEPhl MATEMATHYECKOTO MOJICIIUPOBAHUS C

nomMo1Ibio quddepeHInaaTbHbIX YpaBHECHUH

YMeHne omnepupoBaTh MOHATHUAMU: Tpaduk GyHKIUH, oOpaTHas
GyHKIUs, KOMIO3UIUS (YHKIWH, JIMHEeWHas (yHKIMS, KBaapaTHYHAsS
byHKIHS, panoHanbHas byHKIHUA, CTeTICHHAs byHKIHA,
TPUTOHOMETPHUYECKHE  (QYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMHU, TOKa3aTeldbHas W Jorapugmuyeckas QYHKIUH; yMEHUE
CTPOUTH TpapUKH H3YYCHHBIX (YHKIUH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpa¢ukoB (HYHKIUH, UCTIOIB30BaTh TPAPUKH JJIsl U3YUCHHS TIPOIIECCOB U
3aBHCUMOCTEH, TIPU PEIICHUH 33aad U3 JPYruX Y4eOHBIX MPEIMETOB U
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMN s
pellieHrs ypaBHEHUH, HEPAaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPJIWHATHOM TIJIOCKOCTH MHOXKECTBAa pEIICHUN YpaBHEHHUI,

HEPAaBCHCTB U UX CUCTCM

YMmenue peuiaTb TEKCTOBBIC 3aJavdd pPa3HbIX THIIOB (B TOM 4YHUCJIC Ha
MNPOLCHTHI, JOJIM U YaCTHU, HA JBUKCHHC, pa60Ty, CTOUMOCTb TOBApOB U
yCIyr, HaJIOTHU, 3a1a4u U3 obmacTu YIIpaBJICHUA JIMYHBIMH U CEeMEHUHBIMU

(I)I/IHaHCElMI/I); COCTAaBJIATHL BBIPAXKCHUSA, YPABHCHUSA, HCPABCHCTBA U HUX




CUCTCMbBI IO YCJIIOBHIO 3aJda4u, HCCIICAOBATL IOJYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHOI[O6HOCTb pPE3yJIbTaTOB;, YMCHHUC MOACIUPOBATH
PCAIBbHBIC CUTyallUH Ha SA3BIKC MATCMATUKH; COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbBI TII0 YCIOBHIO 3a4advu,
HCCIICA0BAaTh IMOCTPOCHHBLIC MOJACIM C HMCIIOJIB30BAHHMEM  aIlrapara

anredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pPe3ysbTaT

YMeHue onepupoBaTth MOHATUAMU: cpenHee apudmMeTnieckoe, MeIuana,
HauOoJiblllee YW  HAUMEHBIIEE 3HAUEHHUs, pa3Mmax, JUCIEpCHs,
CTaHJApPTHOE OTKJIOHEHHE YHUCIOBOIO HA0Opa; yMEHHE U3BJIEKATb,
WHTEPIPETUPOBATh HH(OpPMAIMIO, TPEACTABICHHYIO B TaONIWIaX, Ha
auarpammax, rpaukax, OTpaskarollyto CBOMCTBA PEabHBIX MPOLECCOB U
SIBJICHH; TIPEACTABIISITE UHPOPMALIUIO C TIOMOIIBIO TAOIHI] U IUArPaMM;
HCCIe0BaTh CTAaTUCTUYECKHE JAHHBIE, B TOM YHCIE C MPUMEHEHHUEM
rpaU4ecKuXx  METOJI0OB W  DIJIEKTPOHHBIX  CPEICTB; TrpadudecKu
HCCIIEI0OBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JAHarpaMm

pacceuBaHMs U JINHEWHON perpeccuun

YMeHue omnepupoBaTh MOHIATHUSAMH: CIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOSITHOCTh CIy4aWHOTO COOBITHS; YMEHHE BBIYHCIIATH
BEPOSATHOCTh C HCIIOJB30BAaHUEM TIpa)UuecKuX METOJIOB; TPUMEHSTH
(GOpMyYIBI CIIOKEHUSI ¥ YMHOXCHHUS BEPOSTHOCTEH, (HOpMYITy MOITHON
BeposATHOCTH, hopmynny bepHymim, koMOnHaToOpHBIE (GaKThl U GOPMYJIBI;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; YMEHHE OIEPHPOBATH
NOHATUSIMH:  CIIydaiiHas BEJWYHMHA, pACIPEICICHUE BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHIAHHEe, JUCIEPCUS M CTaHJApPTHOE OTKJIOHCHHE
CIIyYailHOH  BEJIMYWHBI, (QYHKIUH pacupeieieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTeJIbHOTO M HOPMAJIBHOTO pAaCHpeCIICHU;
YMEHHUE WCIOJIb30BaTh CBOWMCTBA M3YYCHHBIX pPACIpEICICHUH JUIs
pelieHus 3ajay; 3HAKOMCTBO C TOHSATHSIMHU: 3aKOH OOJBIIUX YHCE,
METOJIbl BBIOOPOYHBIX HCCIICAOBAHHUI, YMEHHE IPHUBOJUTH MPUMEPHI
NPOSIBIICHUS] 3aKOHA OOJBIIMX YKCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OTIEPUPOBATh MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWH, YHCIO MepecTaHOBOK; OmHOM HploTOHA; yMmeHue
NPUMEHSITh KOMOUHATOPHBIE (DAKTHI M PACCYXKACHUS JIJIS pEIIeHHs 3a/1a4;
OIICHUBATh BEPOSITHOCTH peabHBIX COOBITHI; COCTaBIISITh

BCPOATHOCTHYIO MOJCIIb U UHTCPIIPETUPOBATH HOHy‘lCHHBIfI pe3yiibTaTt

YMmenue OIICpHUpoOBaTh IMOHATHUAMHU: TOYKa, IIpdMad, IUJIOCKOCTD,




IPOCTPAHCTBO, OTPE30K, Jyd4, BEIMYMHA YIJIA, IUIOCKHHA  YIOJ,
JBYTPAaHHBIA YrOJl, TPEXI'PAHHBIA YIOJI, CKPEUIUBAIOIIMECS IIPSIMBIE,
NapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh NMPSMBIX U IUIOCKOCTEH, YroJl
MEXIYy INPSMBIMH, YroJl MEXAY HPSIMON U IUIOCKOCTBIO, YrOJI MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMH, PACCTOSIHUE MEXY IUIOCKOCTAMM; YMEHHUE HUCIIOIb30BATh IIPU
pelIeHUH 3a/a4 U3ydeHHble (PAaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB  OKPYXAIOLIEr0 MHUPA; CTPOUTH
MaT€MaTHYEeCKUE MOJEIN C IIOMOIIBI0 T€OMETPUYECKUX IOHATHH H

BCJIMYMH, pC€IIaTh CBA3AHHBIC C HUMHU NPAKTHUYCCKUEC 3aJa9n

10

YMeHue onepupoBaTh HNOHATUSIMHU: IIOLWIAAb (QUIYyphl, 00bEM (PUTYpBHI,
MHOTOTPAaHHUK, MPaBUJIbHBI MHOTOTPAaHHHUK, CEYEHHWE MHOTOTPAHHHUKA,
KyO, mMapajuienenunesa, npusMa, Nupamuaa, QGurypa M IMOBEPXHOCTb
BpallleHus, WINHAP, KOHYC, map, cdepa, miomaas cepsl, TUIONaab
MOBEPXHOCTH MHUPaMHJIbI, MPHU3MBI, KOHyca, LWIMHIpa, 00bEM KyOa,
MPSIMOYTOJIBHOTO Mapajiesienumea, MUpaMuabl, TPU3MbI, LWIHHIPA,
KOHYycCa, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEUCHHs KOHYCAa W IWJIMHJpA,
napajjieIbHble OCH WJIM OCHOBaHMIO, CEYCHHME Ilapa, IUIOCKOCTb,
Kacaromascss cdepsl, IWINHIPA, KOHyCa; yYMEHHE CTPOMUTH CEUEHHE
MHOTOI'PaHHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UTYPHI U MTOBEPXHOCTH
BpAILlEHHs, UX CEYEHUs], B TOM YHUCIIE C TIOMOIIbIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHUE NPUMEHSTh CBOMCTBA T'€OMETPUUECKUX (UTYP, CAaMOCTOSATEIBHO
(GopMynUpOBaTh ONpeseIEHUs] U3y4aeMbIX (UIyp, BBIABUIaTh FMIIOTE3bI
O CBOMCTBax M MpHU3HAKaX reOMETPUYECKUX (QUryp, 0OOCHOBBIBATh MIIU
ONpoBepraTh MUX; YMEHHE IPOBOAUTH KJIACCUPUKALUIO (QUIyp IO
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMbIE JONOJIHUTEIbHBIC

IMOCTPOCHHUA

11

YMeHue onepupoBaTh HOHATHSAMM: JBM)KEHHE B  IPOCTPAHCTBE,
napajuleIbHBIA TEPEHOC, CHMMETPHS Ha IIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHue 10a00Us, MOAOOHBIE (QUIYPBI; YMEHHE
pacrio3HaBaTh paBHble U MOJOOHBIE (PUTYpBI, B TOM YMCJIE B IPUPOAE,
UCKYCCTBE, apXUTEKType; MCII0JIb30BaTh T€OMETPUYECKUE OTHOIICHUS
OpU pELIeHWH 3a/a4; HaXOJUTh TEOMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroj, IUIOIAAb, OOBEM) MpH pELUIeHUH 3ajJad M3 JAPYIHX Y4eOHBIX
MPEIMETOB U U3 PeaJbHOM JKU3HU; YMEHHE BBIUUCISATH F€OMETPUYECKHE

BENTUYMHBI (JUIMHA, YTOJ, TUIOHIaAb, O0BEM, IUIOIIAAL MOBEPXHOCTH),




UCIOJB3ysl HM3y4YeHHBbIC (DOPMYJBI U METOIbI, B TOM YHMCIE: IUIOIIA/lh
MOBEPXHOCTH MUPAMHKJIBI, IPU3MbI, KOHYCA, [UJIMHIPA, II0IMaAb chepsl;
00BEM Ky0a, TPSMOYTOJIBHOTO TMapauIeenuIe/a, MUPaAMHIbI, TPU3MBL,
WIMHIPA, KOHyCa, Iapa; YMEHHE HAXOJUTh OTHOIICHHE OOBEMOB

NOJJOOHBIX GuUryp

12

YMeHue onepupoBaTh NOHIATHAMU: MPSIMOYTOJbHAS CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa HA YHUCIO, PA3JIOKEHHE BEKTOopa 1o Oaswucy,
CKaJSIpHOE IPOU3BEJICHUE, BEKTOPHOE TIPOU3BEACHUE, YroJl MEXKIY
BEKTOPAMH; YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPAUHATHBIM METO]
JUTSL  pEIICHUS] TEeOMETPHYECKHX 3amad W 3a7ad  JAPYruX yueOHBIX

IpEAMETOB

13

YMeHune BpIOMpaTh TOAXOMSIIMA METOJ JUIS pEIICHHS 3ajadu;
IIOHUMAaHHUEC 3HAYMMOCTU MATEMATUKW B H3YUCHUH IMPHUPOJHBIX U
OOLIECTBEHHBIX TMPOIECCOB U  SIBICHUN; YyMEHHE paclo3HaBaTh
IpOsABIICHUC 3aKOHOB MAaTEMATUKN B HUCKYCCTBEC, YMCHUC IIPUBOJIUTH
NpUMEPBl  MATEMATUYECKUX OTKPBITUH POCCUUCKOM W  MHUPOBOU

MaTEeMaTHYECKOM HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIYMCICHUS
1.1 Harypanbsublie u nensie uyncna. [Ipu3Haky qenuMMOoCTH HEIbIX YUCE
. Pammonaneupie  uuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOLICHTHI,
' OEeCKOHEUYHbIE MTEPHONUECKHE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBusa ¢ apudmMeTnyecKuMu
' KOpPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens c 1ienpIM nokaszareneM. CTeneHb ¢ paloHalbHBIM MokazareneM. CBoiiCTBa
' CTETeHU
Ls CuHyc, KOCHMHYC M TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
JlefictButenbHple  uynciaa. ApudMETHYECKHE OTepaluu C JICHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BEIYMCICHHUM
1.8 [IpeoOpazoBanue BeIpaKeHUH
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppaunonanbHbeie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrempl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaAenuTens MaTpHULIbI




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkmum. BzanmHO oOpaTHBIC
' ¢bynkuuu. Yérneie u Heuétneie Gynkuuu. [lepuoanueckue GyHKINHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIu#.
32 [IpoMexxyTKH  3HAKOTIOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcuMymbl U MHUHUMYMBI (GyHKOuu. Haumbousbliee u HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CrenenHas (yHKUMS C HaTypaJdbHBIM W LENbIM TOka3zateneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpadukoB ¢yHkumil. CBoiicTBa  (yHKIHIHA,
' HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 Apudmernueckas u reomerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMmbl. HaxoskneHne HanOobIIero U HaUMEHBIIIETO 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTD M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpaLEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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