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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomerpus» 06a30BOro ypoBHS IJis
ooyuatomuxcs 10 kmacca  paspaboraHa Ha  ocHoBe — DemepalbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO, M TPATUIUH POCCUHCKOTO 00pa3oBaHUSI.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEpPhIBHOTO 00Opa3oBaHMUS,
HEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO WM HIACANTBHOTO, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYallUXCsl, a TaKKe KauyeCTB MBIIUICHHUS, HEOOXOAMMBIX JUIsl ajanTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (GOpMUPyEeMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETIOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaroriuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYUTh T€OMETPHUIO Oosee
r1yOOKO, €Ciii B JajbHEWIIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10 Kiacce SABISIOTCS:

e (opmMupoBaHue TmMpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar sl PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHOBHBIE coaepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10 kiacce:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHus.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpun otBoauTcs 2 4aca B Henelro B 10 kitacce, Bcero 3a
roji o0yuyeHus - 68 yueOHbIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B NIPOCTPAHCTBE

OcHOBHBIE IOHATHUS cTepeoMeTpur. Touka, mpsiMas, MIOCKOCTh, TPOCTPAHCTBO.
[TonsiTue 06 aKCHOMATUYECKOM MTOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU
U CIEACTBUS U3 HUX.

B3anmHOEe pacronokeHue ImpsAMBIX B IPOCTPAHCTBE: IMEPECEKAOIIMECS,
napajyieldbHble W CKpeuuBaromuecs mnpsMmele. [lapamiensHOCTs NOpAMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: MApPAUICIBHBIE IPSIMBIE B  IIPOCTPAHCTBE;
MapaJUIEIbHOCTh TPEX MNPAMBIX; IMAPAJUIEIBHOCTh MPSAMOM U IUIOCKOCTH. YTUIBI C
COHANPABIICHHBIMUA CTOPOHAaMH; yTOJ MEXKJIy MNpsAMBIMH B IIPOCTPAHCTBE.
[TapaienbHOCTh THIOCKOCTEN: MapaJUICNIbHBIE TIIOCKOCTH; CBOMCTBA MAPAILICITBHBIX
mockocten. IIpocreiiie mpocTpaHCTBEHHbIE (UTYpbl HAa IUIOCKOCTH: TETPAdIp,
Ky0, napajijiesielune/; NOCTPOCHUE CEYEHU.

[lepneHaAuKYISIPHOCTE NPSIMOM M IUIOCKOCTH: NMEPHNEHAUKYJSIPHBIE NPSMBIE B
MIPOCTPAHCTBE, MPSAMbIE MMAPAUICIbHbIE U MEPIEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTH IPSIMOM M IIJIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHAUKYIIIPHON
IJIOCKOCTH. YTJAbl B MPOCTPAHCTBE: YIrOJd MEXKIAYy HpPsIMOM U IJIOCKOCTBIO;
JNBYTPaHHBIM yroJI, JIMHEWHBIM Yroa JBYIrpaHHOro yria. llepnenaukyisp u
HAKJIOHHBIE: PACCTOSHME OT TOYKHM A0 IUIOCKOCTH, PACCTOSIHUE OT MpPsMOM 10
MJIOCKOCTH, MpOEKIMs (UTYypbl HA TJIOCKOCTh. llepneHnuKyIspHOCTh MIOCKOCTEM:
MIPpU3HAK  NEPHEHAUKYJISIPHOCTH  JBYX  IUIOocKocTter. Teopema o0 Tpéx
NEPIEHANKYJIAPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKJIBIE U
HEBBIMTYKJIbIE MHOTOIPDAaHHUKH; pa3BEPTKAa MHororpaHHuka. Ilpusma: nN-yrosbHas
MpU3Ma; TPAaHU M OCHOBAHMS MPU3MBbI; MpsSMasi U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAsI TIOBEPXHOCTH NMpu3Mbl. [lapainenenunen, npsMOYyroJIbHbIN NapaJlIeenuIe
u ero cBoiictBa. [lupamuaa: N-yroiapHas nupaMmuia, TpaHd U OCHOBAHUE MUPAMUJIBI,
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMU[IbI; MPAaBWIbHAS U yCEUEHHAs NUpamuja.
DOneMeHThl MNpu3Mbl M nUpamMuibl. lIpaBuibHbIE MHOTOIPDAHHUKH: TOHATHE
MpPaBUJIBLHOTO MHOTOTPaHHUKA; MpaBWiIbHAs MpuU3Ma M TMpaBUIbHAs NUPAMHIA;
MpaBUJIbHAS TPEYTroJibHAS MUpaMUa U MPaBWIbHBIN TeTpadap; kyO. [IpencraBienue
O MPaBWJIbHBIX MHOTOTPaHHUKAX: OKTA3JIp, NOAEKa’Ap 1 ukoca’ap. CeueHus npu3Msl
Y TIUPaMUIBI.



CummMeTpuss B NIPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, IPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUH B NMUpamMuAax, napaiejenuneaax, npaBUiIbHbIX
MHOT'OTPaHHHKAX.

Boluncienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yrisl. [lnomans
OOKOBOM TMOBEPXHOCTM U TIOJHOM TMOBEPXHOCTH TMPSMOW TPU3MBI, IUIOIIA]lb
OCHOBaHHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOU Mpu3Msbl. [1nomans 00KoBOM
IIOBEPXHOCTH M ITOBEPXHOCTM MPABUIBHOM MNHPAMHUABI, TEOpeMa O IUIOIaan
yceuénnoit nupamubl. [loustiue 06 06bpéMe. O6bEM TUPAMUIBI, TPU3MBI.

[TogoOubie Tena B mpocTtpaHcTBEe. COOTHOIIEHUS MEXIY IUIOIMIAISIMU
MOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

IHJTAHUPYEMBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yJNbTaThl OCBOCHHS IPOTPAMMbl  Y4e€OHOTO IpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxpanckoe BocMTaHKeE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIUKU 00YUYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOr0 OOIIECTBa, MPEICTABICHUEM O MaTEMAaTHISCKUX
OCHOBax (YHKIIMOHMPOBAHHWS  PA3IUYHBIX  CTPYKTYp, SBJICHUW, TIPOLEIYP
IPaXIaHCKOTO 00IIecTBa (BHIOOPHI, OMIPOCHI U MP.), YMEHHUEM B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYECHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKONW HMJICHTHYHOCTH, YBaXKCHHS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOM MAaTEMAaTHUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUAM POCCUHUCKUX MAaTE€MAaTHUKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
WCIIOJB30BAHUIO ATUX JOCTH)KEHUMW B JPYTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHHWA, 3THUYECKOTO IOBEACHHUS, CBSI3aHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHHUI HAYKU U JEATEIBbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIETO.

JAcTeTHYecKoe BOCTIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a/1a4, PEIICHUM, pacCyKIESHUI; BOCIPUUMUYNBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nvecKoe BOCIUTAHUE:



c(OPMHUPOBAHHOCTHIO yYMEHUS TPUMEHATh MaTeMaTH4YeCKue 3HAHUA B
WHTEpecax 3I0pOBOTro M 6e30macHOro 0Opasa KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (340pOBOE TNHUTaHHME, COANaHCHUPOBAHHBIM PEXKUM 3aHATHUH WU
OTJIIbIXa, peryysipHas (pu3uyeckas akKTUBHOCTb); (PU3NYECKOTO COBEPILIEHCTBOBAHMS,
IIPU 3aHIATUSAX CIIOPTUBHO-03OPOBUTENBHOMN NESITEIBHOCTHIO.

TpyaoBoe BocniMTaHue:

TOTOBHOCTBIO K TpPYydy, OCO3HAHMEM IIEHHOCTH TPYIOJIOOUS; HUHTEPECOM K
pasnuyHbBIM chepam MpoPeCCHOHATBHON ACATEIBPHOCTH, CBI3aHHBIM C MaTEMATHKOM
U e NPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oynyieit npodeccuu
U pealin30BbIBaTh COOCTBEHHBIE KM3HEHHBIE TUIAHBI; TOTOBHOCTBIO U CITIOCOOHOCTHIO
K MaTeMaTUYeCKOMYy OOpa30BaHMI0O M CamMOOOpa30BaHUIO Ha MPOTSKEHUU BCEH
KW3HHA, TOTOBHOCTBIO K AKTMBHOMY YYaCTHUI0 B PEHICHUM MPAKTHUYECKHUX 3a/1a4
MAaTEMATUYECKON HAIPABICHHOCTH.

IKOJIOrHYeCcKoe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYpbl, TMOHUMAHUEM BIIUSHUSA
COLMAIBHO-D)KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMATBHOMU
Cpebl, OCO3HAHUEM II00ATBHOIO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM; OpUeHTAIUEH
Ha TPUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JJid penieHus 3ajad B 00JiacTu
OKpYXawlIel Ccpeapl, I[UIAHUPOBAHUS IOCTYIKOB M OLEHKM UX BO3MOXHBIX
MOCJIEACTBUN IISI OKPYIKAOIIEN CPEIBI.

I{eHHOCTH HAYYHOTO MO3HAHMSL:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHYECKOM
HayKd Kak c(epbl 4eJIOBEUYECKON NEeATeNIbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAYMMOCTU
IUIS. pa3BUTHS LIMBWIN3ALMU; OBJIAJCHUEM SI3BIKOM MATEMATHKA W MATEMaTHUYECKOU
KYJIbTYpOU KaK CpEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYILECTBIISATh MPOEKTHYIO
Y UCCJIEA0BATENIbCKYIO AEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbie pe3yiabTaThl OCBOEHHUS MPOTPaMMbI y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUSMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHbIMU Pe2YIAMUBHBIMU OeUCTNEUAMU.

1) YHueepcanvhoie no3HaeameJsibHble Oeticmeusl, obecneyusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXCcs (0c8oeHue
Memooo8  NO3HAHUS — OKpYdCanowe2o  Mupd,  NPUMEHeHUe  JI02UHEeCKUX,
ucciedo8amenbCcKux onepayuil, ymerull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:



BBIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC INMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUH MEXAYy MOHIATHIMH, (OPMYINPOBATH
ONPENEIICHUs]  TOHATHM;  YCTAHABIMBATH  CYLIECTBEHHBIM  IPU3HAK
KJacCU(UKALlMM, OCHOBaHUS JUIsi OOOOLIEHUS U CpPaBHEHUS, KpUTEPUU
IPOBOJMMOTIO aHAJIN3a;

BOCIIpUHUMATh,  (OpMyIMpoBaTH U  IMPEOOpPa3OBBIBATH  CYXKACHHUS:
YTBEPIUTENbHbIE U OTpHUIATENIbHbIC, €IWHUYHBIE, YacTHbIE M OOIIHE;
YCJIOBHBIE;

BBISBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTHUBOPEYUS
B (akTax, aHHBIX, HAOIIOEHUAX U YTBEPKICHUSX; NpeularaTb KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JeJaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIyKTHUBHBIX H
MHIYKTUBHBIX YMO3AKJIFOUCHUM, YMO3aKJIFOUEHNN 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOATEIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT NPOTUBHOIO), BBICTPAWBATh APryMEHTAIMIO, MPUBOAUTH
pUMEPBl U KOHTPHPUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIEHUS U
BBIBO/IBI;

BbIOMpaTh CIOCOO pemieHus ydeOHOW 3agauM (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOIANMA C Y4YETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBare/bLCKHe 1eiiCTBUS:

WCITOJIB30BaTh BOMPOCH KaK MCCIICIOBATEIBCKAM WHCTPYMEHT TTO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeuUne, Mpodiemy,
yCTaHaBJIMBaThb  MCKOMOE€ W  JIaHHOe,  (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHCHHUE;

MIPOBOJIUTH CAMOCTOSATEIHLHO CINITAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYEeCKOTOo OOBEKTa, SIBJICHUS,
poriecca, BBISIBICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMH, SBICHUSMH,
IIPOIICCCaAMH,

CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHHUS W BBIBOJBI IO pe3yJibTaTam
IPOBEIEHHOTO HAOIIOACHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OITICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TakKKe BBIJIBUTATh
MIPEAMOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh IePUIIMTHI MHGOPMAIIUU, JaHHBIX, HEOOXOIUMBIX JIsi OTBETa Ha
BONIPOC U ISl PELICHUSA 3a/1a4H;



2)

BBIOUpATh HH(GOPMAIIMIO U3 HCTOYHUKOB Pa3JIMYHBIX THUIIOB, aHAJTM3UPOBATb,
CHUCTEMaTH3HPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3ITHIHBIX BUIOB U
dbopM mpeacTaBICHUS;
CTPYKTYpPHUPOBaTh MH(OPMAIUIO, MPEICTABIATh €€ B pasjiMyHbIX (hopMax,
WLTFOCTPUPOBATH IPaUICCKH;
OLICHUBATh HaJIEKHOCTh uHpOpMaIUN 1o CaMOCTOSTEIILHO
c(OpMYJIMPOBAHHBIM KPUTECPHUSIM.

Vhusepcanvhvie  KOMMYHUKaGmueHvle  Oelicmeus,  00ecneyusaom

CPHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OVUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU U
IEIMHU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy peIICHUS
3aJ1auyu, KOMMEHTHUPOBATh MOJYUYECHHBIN pPe3yJIbTaT;

B X07e 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYK/Ia€MON TEMBI,
MpoOJIEMBI, PEIIaeMON 3a/1aui, BHICKA3bIBATh WJICH, HAICJICHHBIC HA TIOWCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYXACHUSAMHU IPYTUX YIACTHUKOB
auanora, OOHapyXMBaTh pa3JIMuMe M CXOJICTBO TMO3MIMI; B KOPPEKTHOU
dbopme GopMyupoBaTH Pa3HOTIACHUS, CBOU BO3PAKCHHUS;

MPEICTaBIATh PE3ybTaThl PEIICHUS 3a]lauH, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTA; CAaMOCTOSATEILHO BRIOMPATh (POpMAT BHICTYILICHUS C YUETOM 3a1a4
Mpe3eHTAINA U 0OCOOCHHOCTEH ayUTOPHUH.

CoTpyaHuvecTBo:

MOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUIYaITbHON
paboThl TpHW pelIeHWH Y4YeOHBIX 3a7ad; MPUHUMATHh IIeJIb COBMECTHOU
NEATEIBbHOCTH,  IJIAHUPOBATh  OPTaHM3AIlMI0  COBMECTHOH  PabOoTHI,
pacmpeneniaTb BHABI pPabOT, JOTOBapHWBAThCSA, OOCYXHaTh TNPOIECC U
pe3yJbTar paboThl; 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

y4acTBOBATh B I'PYMIOBLIX (hopmax paboTel (0OCykmeHus, 0OMEH MHEHUI,
«MO3TOBBIE IITYpPMBD» ¥ HWHBIC); BBIMIOJHITH CBOIO YacTh pPabOTBI |
KOOPJIMHUPOBATh CBOM JICHCTBHS C IPYTUMHU YICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOEro BKJIaga B  OOmMHA  TPOAYKT TIO  KPUTEPHUSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuusepcanvnole pezynsamusnsie Oeticmeus, obecneuusarom Gopmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUZHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a]1au, BHIOUPATh CIIOCO0 PEIICHUS C
Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,



apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHHUI C Y4ETOM HOBOMI
uH(pOpMaInu.

CaMOKOHTPOJIb:

e BIQJIETh HAaBBIKAMHM  [O3HABaTEIbHOM  pediekcuu Kak  OCO3HaHUSA
COBEPILAEMBIX JEHCTBUA W MBICIUTENBHBIX MPOLECCOB, MX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibraTa
pelIeHnsl MaTeMaTUYEeCKOM 3aauH;

e TMPEABUJETH TPYAHOCTU, KOTOPHIE MOTYT BOSHUKHYTbH IIPHU PEIICHUM 3aa4uH,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAUJAEHHBIX OLINOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHUMBATh COOTBETCTBHE pE3yJbTaTa LEJId U YCIOBUAM, OOBSICHATH
OPUYMHBl JOCTHKEHUS WU HEAOCTHKEHUS pe3yJbTaTOB JESITEIIBHOCTH,
HaXOJMUTh OIIKOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KVIACC

OnepupoBaTh MOHATUAMU: TOUKA, TIPSIMAs, TNIOCKOCTb.

[IpuMeHATh aKCHMOMBI CTEPEOMETPUM W CIIEJICTBHUS W3 HUX MPU PEIICHUU
TCOMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATUAMU: APALICITHPHOCTDh U TIEPIICHIUKYJISIPHOCTD MPSAMBIX U
IIJIOCKOCTEHN.

KnaccudummpoBarh B3auMHOE pacHoOJIOKEHHE TMPSMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JBYTPAHHBIN YTOJl, TpaHU JBYTPAHHOTO yTia, peopo
JIBYTPAHHOTO VyIJIa, JIMHCWHBIA YroJ JBYTPAaHHOTO yrja; TpaaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBarth TMOHATHUSAMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBIMYKJIBIH
MHOTOTPAaHHHK, 3JIEMCHTBI MHOTOTpaHHHKA, MPAaBUJILHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHUKOB (MMHpaMuja; MpHU3Ma,
MPSIMOYTOJIBHBIN Tapaiiesienune, Kyo0).

KnaccudummpoBats MHOTOTpaHHUKH, BRIOMPAsi OCHOBAHUS JJIsl KilacCU(DHUKAITIN
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPABUIHLHBIC MHOTOTPAHHHUKY; TIPSIMBIC
Y HAKJIOHHBIC TTPU3MBI, TTApaJIJICIICTIATIC IbI ).

OmnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHITUIIBI IOCTPOCHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.



CtpouTh ce4eHHs MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINOIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3aaun Ha HaXOXKJEHUE F€OMETPUYECKHUX BEJIIMYMH 0 0OpasliaM WIH
aIropuT™MaM, IPUMEHSS UW3BECTHBIC AHAJUTHUYECKME METOABI IIPH  PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUYKHU JI0 MIJIOCKOCTH, MEKIY CKPEIIMBAIOILNMHUCS
MPSIMBIMHU.

Pemarp 3aaun Ha HaXOKJEHUE F€OMETPUYECKHUX BEJIIMYMH 10 0OpasliaM WiIH
aIropuT™MaM, TIPUMEHSS U3BECTHBIC AHAJUTHYECKUE METOABl IIPU PELICHUU
CTaHAAPTHBIX  MaTeMaTHYECKUX  3aJa4 Ha  BBIYHUCICHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS  NPSAMBIMH, MEXKIYy MNpPAMOA U  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOIIAIM MOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
NUpaMuJia) ¢ MPUMEHEHUEM (HOPMYIT; BBIYMCIATH COOTHOLICHUSI MEXY IJIOIIAASIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATUAMH: CHUMMETPHS B TIPOCTPAHCTBE; ULEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M WHTEPIPETHPOBATH MHEGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax, MPEACTABICHHYI0 Ha dYeprexax Hu
pPUCYHKaX.

[IpumeHnsaTh reomeTpuueckre (akThl sl PEIICHUS] CTEPEOMETPUUECKUX 3a]ay,
MIPEANOJIATraA0IINX HECKOJIBKO IIaroB PEIICHHUS], €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
saBHOU popme.

[IpruMeHsATs  mpoCTEWIIME  MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI PU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBOAUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HHU,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

[IpuMeHATHh MOJy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIW3UPOBATH pEaJbHBIC
CUTyallUM M TPUMEHSITh HU3Y4YEHHbIC TOHATHUS B TPOLECCE IOMCKA pelIeHUs
MaTeMaTU4ecKu cPOpMyIMPOBAHHON POOIEMbI, MOACIUPOBATH PEAJIbHBIE CUTY AU
Ha A3BIKE T'€OMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUUYECKUX TOHSATHA M TEOpeM, ammapara aiareOpbl; pelaTh MPaKTHYEeCKHe
3a/1a4y, CBSA3aHHbIE C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHHUsI, PACCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ¥ https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
nnpoctpaHcTBo. [IpaBuna
M300pakKeHHs Ha pPUCYHKAX: 1 bubmmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
[TonsaTus: nepecekaromuecs
IJIOCKOCTH, MEPECEKAIOIIUECS MpsiMast 1 bubmorexa LHOK
> TEP P https://m.eds00.ru/2d8a9c99
U TJIOCKOCTh
[TonsTHs: IepeceKarouecs
IJIOCKOCTH, MEPECEKAIOIIUECS MpsiMast 1 bubmmorexa [JOK
- 11ep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKAX, Ha IPOEKIIMOHHBIX https://m.edso00.ru/a63959ed
geprexax
HavanbHbie cBenieHus 0 Kyoe u
NUpaMuJIe, UX Pa3BEPTKHU U MOJICIH 1 bubmmorexa [TOK
P > MX Pasnep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bu6mmorexa [IOK
HavanbHbie cBeneHus o kyoe u 1

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



https://m.edsoo.ru/aecc77cd
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pamMue, uX pa3BEPTKU U MOJEIIH.
CeueHnst MHOrOIPaHHUKOB

TToHsaTHE 00 aKCHOMATUYECKOM

bu6mmoreka [IOK

[TapamienbHOCTE IPAMOM U
IIJIOCKOCTH

7 IMOCTPOECHUH CTEPEOMETPHUM: aKCHOMBI
p p R https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[Toustre 06 aKCHOMAaTHYECKOM
8 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmmorexa [IOK
P PEOMETPHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CICACTBUS U3 HUX
[MousTre 06 aKCHOMAaTHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmmorexa [TOK
p P TPHH: https://m.edso0.ru/65¢c6b106
CTEPEOMETPHUH U CICACTBHUS U3 HUX
TTousTre 00 aKCHOMATHUYECKOM
MOCTPOSHUU CTEPEOMETPUH: AKCHOMBI
10 CTEPEOMETPHUU U CIEICTBUSA U3 HUX bubmorexa [TOK
P p . o https://m.edso0.ru/258fc245
(H. W. Jloba4yeBcKuit — pyccKuii
MaTeMaTHK)
B3anmHOe pacnosioxKeHue NpsiMbIX B
11 IIPOCTPAHCTBE: IepeceKaromuecs, bubnnorexka [JOK
MapajulesIbHbIE U CKPELIUBAOIIMECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienbHOCTh NPAMBIX U
MJIOCKOCTEH B MPOCTPAHCTRBE:
12 napajieibHbIE IPSIMBIE B bubmmorexa [TOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIEIbHOCTh TPEX
MPSIMBIX
[TapayeapHOCTh NPSIMBIX U
13 IJIOCKOCTEN B TPOCTPAHCTBE: bubnuotexa [JOK

https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/0cc5c4fe
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14 VYri1bl ¢ cOHanpaBlIeHHBIMU bubnmoreka [JOK
CTOpOHAMU https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnunoreka [HOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapamienbHOCTD IIJIOCKOCTEM:
17 napasuieNbHbIe MII0CKOCTH bubmmorexa LIOK
P ' https://m.edso00.ru/2e18f255
MI (cocraBieHne TaOIHIIBI)
CaolicTBa napamieabHbIX
18 IJIOCKOCTEH bubmorexa HOK
' https://m.edso00.ru/e504d656
(13.11 — nenb 1OOPOTHI)
[Tpocreiimue mpoCcTpaHCTBEHHBIE
(GUryphI Ha TIOCKOCTH: TETPAdIP, bubnuoreka [IOK
19
KyO, mapayuiesIenumne/I. https://m.edsoo.ru/4a28dc02
MI' (MmapkupoBoYHas TabIUIA)
bu6nmoreka [JOK
2 IT 7
0 OCTPOCHHE CEHeHH hitps://m.eds00.ru/1d434d0f
bu6nmoreka [JOK
21 IT 7
OCTpOSHHC Ceemit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabora no teme
99 "[Ipsimble U TIOCKOCTH B bubnnorexka [JOK
npoctpaHcTie. [lapaisensHOCTh https://m.edsoo.ru/9a0a%e56
HPSIMBIX U IIJIOCKOCTEN"
[lepneHAUKYISIPHOCTD OPSIMOM U
23 HJ'I(I))CKO(fFI/I'}II'Ie I:IeH WK ?1;[ HBIC bubmmorexa [JOK
- TEPHICHHKY AP https://m.edsoo.ru/b19f6asd
MIPsIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienpHble U bub6nuorexa [IOK



https://m.edsoo.ru/9f4071b9
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NEPNCHAUKYJISIPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/0ac11c95

[Ipsambie mapaiienbHbIe U bubnnoreka [HOK
25
NEPIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso00.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH bubnmoreka [JOK
MPSMON U TIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyIsIpHOCTH bubmumorexa [IOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsmMoi bubnnoreka [JOK
MEPIECHINKYISPHON TIIIOCKOCTH https://m.edso00.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
NepPHEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuoreka [IOK
NEPIEHAUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHaUKYIsIp U HAKIOHHBIE:
31 a(i:TOﬁiHeyOT IT)quH 0 TUIOCKOCTH bubmmorexa [JOK
P fl ’ https://m.eds00.ru/33c477d3
paccTosiHUAE OT MIPSIMOM JI0 TIIOCKOCTH
[leprieHIUKYISIp U HAKIOHHBIE:
32 acpcmﬂineym IT)OIIKI/I 0 IIOCKOCTH bubmmorexa [OK
P /! ’ https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM 10 TIOCKOCTH
[TepnieHIUKYISp U HAKIIOHHBIC:
33 afCTOSIEI/IeyOT IT)OHKI/I 0 IUIOCKOCTH bubmmorexa [OK
p f[ ’ https://m.edsoo.ru/asb7b8e3
paccTosHUE OT MPSIMOM 0 TIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIE:
34 paccTosiHue OT TOYKH JI0 TUIOCKOCTH, bubnuotexa [JOK
paccTosiHuE OT MPSIMOM JI0 TIOCKOCTH. https://m.edsoo.ru/dbee22bc
MI (nepeBo 3HaHUIA)
35 VYTri6l B IPOCTPAHCTBE: YTOJ MEKTY bubnmnoreka [JOK

IPSIMOM M TNIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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36 JIByrpaHHbIii yroJ, JIMHEHHBIA yToJ bubmumorexa [IOK
JIBYTPAHHOI'O yTJja https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubnuoreka [IOK
JIBYI'PaHHOI'O yTIila https://m.edsoo.ru/c7c777ed
[leprieHANMKYISAPHOCTD IIOCKOCTEH:

38 MIPU3HAK TEPIICHIUKYIIPHOCTH IBYX bubmorexa HOK

P vp AP ABY https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[leprieHIUKYISIPHOCTD MIOCKOCTEI:
39 MPU3HAK NEPIICHIUKYIIPHOCTH JIBYX bubmorexa LHOK
p “p Ay AP By https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEH
[IepnieHAMKYIAPHOCT IIOCKOCTEN:

40 MPU3HAK NEPHEHIUKYIIAPHOCTH IBYX bubnuorexa [JOK
wiockocreit. (8 dheBpans — neHb https://m.edsoo.ru/ba75dc57
Poccuiickoit Haykn)

41 Teopema 0 TpEX nepneHUKYIIsIpax bubmorexa LHOK

P P preHRLEyLIp https://m.edsoo.ru/e4972cdc

42 Teopema o0 TpEX NMepHEeHIUKYIIApaAX bubmmorexa [OK

P P PHEHHRY P https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NepHEeHIUKYIIApaxX bubmmorexa [OK
P P pHEHILP https://m.eds00.ru/9f246736
KonTponbhas pabota nmo Temam

44 "IlepneHIUKYISIPHOCTD MPSIMBIX U bubnnorexka [JOK
miockocteil" u "Yriael MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"

[TonaTne MHOTOTrpaHHUKA, OCHOBHBIE
AJIEMEHTHl MHOTOTPaHHUKA,
bu6mmorexa [IOK
45 BBIIYKJIbIE U HEBBIITYKJIbIE

MHOT'OT'PaHHHMKH; pa3BEPTKa
MHOT'OI'paHHHKA

https://m.edsoo.ru/2d24e873
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46

[Ipusma: n-yrosnpHas Ipu3Ma; rpaHu 1
OCHOBAHUA IIPU3MBI; IIpsIMast U
HaKJIOHHAs IIPU3MBbI; OOKOBas U
II0JIHAS TIOBEPXHOCTH IIPU3MBI

bubmuoreka [JOK
https://m.edsoo.ru/b4ad63ad

47

[Tapamienenunen, IpsIMOYTrOJbHbBIN
napauiesIeuIe] 1 ero CBOMCTBa

bubmuoreka [JOK
https://m.edsoo.ru/8a7be683

48

[Mupamuaa: N-yronpHasi mupamMua,
IpaHd U OCHOBAHHE TTUPAMHU/IBL;
OOKOBas U MOJIHASI IOBEPXHOCTh
NUpPaMU/IbI; IPABHIIbHAS U yCECUEHHAS
nupamuia

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBrIIbHBIE MHOTOIPAaHHUKH:
MOHSITUE TPABUIIBHOTO
MHOTIOTpaHHMKA; IPaBUJIbHAS IpU3Ma
Y IpaBUJIbHAS TUPaMUJa; PaBUIbHAs
TpeyrojbHas nupamujia u
NpaBUJIBHBIN TeTpasap; KyO

bubmuorexa [JOK
https://m.edso0.ru/074c8865

50

51

IIpencraBnenue o mpaBUIIbHBIX
MHOFOFpaHHI/IKaXI OKTa:)}lp,
JOJICKAdAP U UKOCAIIP.
CummeTpusi B IpOCTPAHCTBE:
CI/IMMeTpI/ISI OTHOCHUTCJIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IIUPAMUIAX,
napannenennnezlax, HpaBI/I.]'II)HI)IX
MHOFOFpaHHI/IKaX.
MTI'(cooTBeTCTBHE MHOTOTPAHHUKOB
Ha3BaHUAM

bu6nmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bu6mmorexa [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue 21eMeHTOB

bu6mmorexa [IOK



https://m.edsoo.ru/b4ad63ad
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MHOTOTPaHHHUKOB: p&0pa, TUaroHai,
yribl. (14 MapTa — ICHb POXKICHUS
yrcia I1)

https://m.edsoo.ru/6cdbecef

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOU

53 IIPU3MBI, TUIOIIA b OCHOBAHUM buGnnorexa LIOK
P > [HIOTHAE ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IIPaBUIIbHOU
54 MUPaMHUJIbl, TEOPEMA O TIIOIIAIN bubnmorexa LOK
Panitipl, Teop mant https://m.eds00.ru/5603e30b
OOKOBOM TOBEPXHOCTH YCEUEHHOMN
MAPaMUIbI
55 KonTtponpsHnast pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04
.. bubmuorexa [JOK
%6 Honsite 06 0bbEMe https://m.edsoo.ru/7ad0020b
. bubnuotexa [JOK
;
> OObEM mmHpani bt https://m.eds00.ru/235171b3
. bubnuoreka [JOK
>8 OObEM mmHpani bt https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
> OObEm mupani bt https://m.eds00.ru/79¢10312
" bubmuorexa [JOK
00 O6bEM nupaMias https://m.edsoo.ru/2faadc3f
" bubnmnoreka [JOK
61
O0bEM mpHsMb https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI Eubmorexa IIOK

https://m.edsoo.ru/1e053890
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bubmuoreka [JOK

03 OOBEM mpi3MEI 1 https://m.edso0.ru/482d3f51
64 KonTponbhas pabota no teme 1 bubnmoreka [JOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTopenue, 06001IEHNE
cHUCTeMaTU3alus 3HaHU.
65 [Toctpoenue ceuenuii B 1 bubmmorexa [JOK
https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE.
MI (mocTpouTh ceueHus )
[ToBTopenue, 0600IEHNE
CcHUCTeMaTU3als 3HaHU.
66 Brruncnenue paccTosHUN: MEXIY 1 bubnnorexa [JOK
JBYMsI TOUKaMU, OT TOYKHU JO MPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTHU, MEKITY
CKPEIIHUBAIOIIUMUCS IPSIMBIMU
bu6mmorexa [IOK
67 HToroBast KOHTpoONbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
CUCTeMaTH3aIlHs 3HAaHHH.
Brruncnenue yrioB: Mex
68 CI(peH_[I/IBaIOIHZIMI/ICSI Hp}IMIZ;MI/I, 1 Bubmorexa ITOK
. https://m.eds00.ru/56765e8b
MEX]Ty TIPSIMOI U MJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKTY
TUTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU TIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIIEACTBUS M3 HUX NPHU PEIICHUH
' FeOMEeTPUUECKUX 3a7a4
- OnepupoBaThb MOHATUSAMHU: MAPAICIBHOCTh UM NEPICHIUKYISIPHOCTD
' IPSIMBIX U IIJIOCKOCTEN
24 KnaccuduiupoBaTe B3aMHOE PpaCHONOKEHUE MPSMBIX U IUIOCKOCTEH B
' POCTPAHCTBE
OmnepupoBaTh MOHSATHAMHU: JBYTPAaHHBIA YyTroj, TPaHW ABYTPAHHOTO YTIIa,
7.5 pebpo NBYrpaHHOTO YTIIa, JIMHEWHBIM Yroll ABYTPAHHOTO YIJa, TpaaycHas
Mepa IByTPaHHOTO yTia
26 OnepupoBaTh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKIBIA W HEBBITYKJIBIH
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPABUJIbHBII MHOTOTPAaHHUK
24 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHUKOB (MHUpamMuaa, MpHU3MAa,
' MPSIMOYTOJIBHBIN MapajuieTIenume], Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHWKH,  BBIOMpas ~ OCHOBaHHA IS
7.8 KJacCU(pUKaUU (BBIMYKIIbIE U HEBBITYKJIblE MHOTOTPAaHHUKH, MPaBUIbHBIC
MHOTOTPaHHHUKH, IPSMbIC U HAKIIOHHBIE TTPU3MBI, TTApajICIICITUTIC IBI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
210 OOBACHATH MPUHIUIBI TIOCTPOECHUSI CEYEHUH MHOTOTPAHHUKOB, UCIIONb3YS
' METO/ CJIEJIOB
CtpouTh ceueHHWss MHOTOTPAHHHKOB METOJIOM  CJIEIOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BU/] CBEpPXY, COOKY, CHU3Y
212 Pemarp 3amaun Ha HAaXOXXJIEHHE T'€OMETPUUYECKHUX BEJIMYMH IO 0Opasuam

UK aJroputMaM, HNPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOAbI IIPU




7.13

PEHICHUHN CTaHAAPTHBEIX MAaTEMAaTHYCCKUX 3a1a4 Ha BBIYUCIICHUC paCCTOﬂHI/Iﬁ
MCXKAY ABYMA TOYKaMH, OT TOYKHU OO0 HpHMOfI, OT TOYKHU A0 IIJIOCKOCTH,

MECXKAY CKPEIUBAOIIMUMHACA IMTPAMBIMUA

Pemate 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM
HIIKX aJlrOpuTMaM, IPHUMCECHSA HU3BCCTHBIC AHAJIUTUYCCKHUE MCETOAbI IIPU
peiCHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a/a4 Ha BBIYHCIICHHUC YIJIOB
MCXKAY CKPpCIIUMBAKOIHUMHUCA IIPAMBIMHU, MCKIY HpHMOﬁ Hn IINIOCKOCTEBIO,

MEXY INIOCKOCTSMU, ABYTPAHHBIX YIJIOB

7.14

Beruucnsate 00bEMBI U IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupaMua) ¢ MNpuMeHEeHUEeM (GOpMyIl, BBIUUCIATH COOTHOLICHHUS MEXIY

IUIOLIAIIMU TOBEPXHOCTEN, 00bEMaMU M1O0I00HBIX MHOTOTPAaHHUKOB

7.15

7.16

7.17

7.18

7.19

OnepupoBaTh MOHATHSAMH: CHMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTb CUMMETpPUHU, HCHTP, OChb U IINIOCKOCTb CUMMCTPHH (I)I/Il"ypbl

W3Bnekatb, NpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TI'EOMETPUUECKUX (Urypax, MpPeICTaBICHHYIO Ha
4epTeKax U pUCYHKaX

[TpuMmeHsTh TeOMeTpUUEeCKHE (aKThl U PEIICHUS CTePeOMETPUUYECKUX
3a1a4, MPEANONAralouIuX HECKOJBKO IIaroB PpEHICHMs, €CIU YCIOBHA
IpUMEHEHUs 3aJlaHbl B IBHOH popme

[IpuMeHATs TpocTEHIIME MNPOTPaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

HpI/IBO,[[I/ITB IMPUMCPbI MAaTCMATUYCCKUX 3aKOHOMepHO0TeI’I B TIpUpoac u

JKU3HHU, paCliO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IprMeHATH IONy4EHHBIE 3HAHMS Ha MPAKTHKE: aHAIM3UPOBATH PEABHBIE
CUTyalluu U MPUMEHATHh U3YyYEHHBbIC MOHATUSA B IIPOLIECCE NOUCKA PELICHUs
MaTeMaTu4ecku cHopMyIMpPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T'€OMETPHUH, HUCCIEAOBATH IIOCTPOEHHBIE MOJCIU C
HCIIOJIb30BaHNEM I€OMETPUYECKHUX MOHATUH U TEOpeM, ammapara anreopsl,
peuaTh IPaKTUYECKUE 3a1a4H, CBA3aHHBIE C HAX0XKACHUEM T€OMETPUYECKUX

BCJIMYUH




HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

I'eomerpus

7.1

OcCHOBHbBIE TIOHSITUSL CTEepeOMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonsiTie 06 aKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U

CIICACTBHUA U3 HUX

7.2

7.3

7.4

B3anMHOe pacrosioskeHue IpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUECS, TapalIe/IbHbIE
U cKpeuuBaromuecss npsMele. [lapamnenbHocTs HpsIMBIX M IUIOCKOCTEH B
[IPOCTPAHCTBE: IMApPaJUICIIbHBIE MPSIMBIE B IIPOCTPAHCTBE, IAPAIIEIBHOCTH TPEX
OpSIMBIX, MAPAJUICIBHOCTh INPAMONM M IUIOCKOCTH. YTIJIBI C COHAlpaBICHHBIMU
CTOpPOHaMH, YroJI MEXAy IpsAMBIMH B NpocTpaHcTBe. [laparuienbHOCTh IUIOCKOCTEH:
napajjelibHble IUIOCKOCTH, CBOMCTBa mapamienbHbIX IutockocTei. Ilpocreiimme
IPOCTPAHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mNapauiesenuner,

IIOCTPOEHUE CEUYECHU I

[leprieHAUKYIAPHOCTE NTPSAMOM M IUIOCKOCTH: MEPNEHAMKYJISPHBIE MpPSIMBIE B
IIPOCTPAHCTBE, MPSMBIC MMApaJUICIIbHbIE U MEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHAUKYISIPHOCTH IPSIMOM M IIJIOCKOCTH, TEOpEMa O IPSIMOW INEpIEHINKYIAPHOU
IIJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKIY IMPSIMOM U IUIOCKOCTBIO, IBYTPaHHBIN
yroJj, JIMHEWHBIN YroJl ABYTPaHHOrO yria. [leprnenaukyisp u HakJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TIOCKOCTH, PACCTOSIHME OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYphI Ha
IJIOCKOCTh. lIepneHauKyIapHOCTh IIJIOCKOCTEN: NPU3HAK NEPIEHAUKYJIIPHOCTH ABYX

mockocrei. Teopema 0 TpEX MeprneHUKyIsIpax

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOTPAaHHMKA, BBINYKIBIE H
HEBBIMMYKJIbIE MHOTOTPaHHMKH, pa3BEPTKa MHororpaHHuka. [Ipusama: n-yronbHas
npu3Ma, TpPaHU M OCHOBAaHUS MPU3MBI, MpsAMas U HAKIOHHAs TNPHU3MBbI, OOKOBas U
MoJIHAsl TOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOyroiabHbIH Napajuienenunesa u
ero cpoiictBa. [Iupammupga: N-yrospHas Nupamuza, TpaHd UM OCHOBAaHUE NHPAMUIBI,
OOKOBasi M TMOJHAsl MOBEPXHOCTh MHUPAMU[bI, MpaBWIbHAS M yCeUE€HHas MUpaMHA.
OnemMeHTbl Opu3Mbl W nupamuiabl. [IpaBuiabHBIE MHOTOTPaHHHMKH: IOHSTHE
MIPaBUJIBHOTO MHOTOTPAaHHUKA, MpaBWIbHAs TMpuU3Ma U MPaBWIbHAs NUpamMUia,

npaBUIbHAS TPEYrojbHas MUpaMuia U MPaBUWIBHBINA TeTpa’ap, KyO. IlpeacraBienue o




IMPaBUJIbHBIX MHOT'OTpaHHUKAaX: OKTas3Ap, JOACKA3Ap U UKOCA3APYIruc Ceuenus IIPU3MbI

" MUPpaMH /bl

7.5

7.6

7.7

CI/IMMCTpI/IH B IIPOCTPAaHCTBE: CUMMETPHUA OTHOCHUTCIBHO TOYKH, pr[MOfI, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTPpHUHU B nmupamMmujiax, napajjicjacnuiicaax, IMpaBUJIbHBIX

MHOTI'OI'PaHHHUKax

Bbluuciienue 31€MEHTOB MHOIOIpaHHMKOB: pEOpa, nuaroHanu, yriasl. [liomans
OOKOBOI NOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSAMOM IPU3MBL, IJIOLIA/lb OCHOBAHUH,
TeopeMa 0 OOKOBON OBEPXHOCTH NPAMOM npu3mbl. Ilnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIBHOM INMHUpPAMHU[bI, T€OpeMa O IUIOWAAN YCEYEHHOM NHMPaMHJIBI.

[Tonstre 06 06bEMe. OOBEM MHpPaMUIbI, TPU3MBI

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBC. CoOoTHOIIECHUSA MCXKAY IIomaasaMu HOBCpXHOCTeﬁ,

00BpEMaMU TTOOOHBIX TEN




HHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
IHPOI'PAMMBbI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 0o1Iero
o0pa3oBaHus

Bnanenne MeTtogamMM 0Ka3aTeNbCTB, aNrOpPUTMAMM pPELICHHs 3ajad;
yMeHrne (OpMyIHpOBaTH M ONEPUPOBATH IOHATUSMHU: OIPENEIICHUE,
aKkcuoMa, TeopeMa, CJEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeNbCTBO,
pPaBHOCHIIbHBIE (OPMYIIMPOBKH; NMPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE U TPOTUBOINOJIOKHOE YTBEP)KACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, MCIOJNb30BaTh METOJ  MaTeMaTH4YeCKOM WHAYKLWU;
IIPOBOJIUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PEIICHUH 3ajay, OLEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  PAacCy)KJIEHUH; YyMEHUE  OIEepUpOBaATH
MOHATUSIMU: MHOXECTBO, MOJAMHOXXECTBO, OIEpalMMd HaJ| MHOXECTBAMU;
YMEHHE HCI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapaT JUisl ONUCaHUs
pEaJIbHBIX IPOLECCOB U SBJICHUN M NPHU PEIICHUU 3a/1ad, B TOM YHCIE U3
IpYyTUX Yy4eOHBIX MPEIMETOB; YMEHHE OINEpUpOBaTh MHOHATUAMHU: Trpad,
CBSI3HBIA Tpad, JepeBo, IMKJI, rpad Ha MIOCKOCTH; YMEHHE 3aJaBaTb U
OMMUCHIBATh Tpadbl pazIUYHBIMU CIIOCOOAMU; HCMOIb30BaTh Ipadbl Mpu

peUICHUHU 3a1a4

YMeHue omnepupoBaTh NOHATHAMH: HATypaJbHOE 4YHCIIO, ILIEJIOE YHCIIO,
CTENEHb C IeJIbIM MOKa3aTesieM, KOPEHb HaTypaJlbHOM CTENEeHM, CTENEHb C
palMoOHaIbHBIM IOKA3aTeNIEM, CTENEHb C JCHCTBUTEIBHBIM II0Ka3aTeleM,
jJorapumM 4YucCia, CUHYC, KOCMHYC M TAaHI€HC IMPOU3BOJILHOTO YHCIA,
OCTaTOK M0 MOJIYJII0, PalUOHAIBHOE YHCIO, HUPPALUOHAIBHOE YMCIIO,
MHO’KECTBA HAaTypaJIbHbBIX, LIEJbIX, PALIUOHAIBHBIX, JEHCTBUTEIbHBIX YUCEIT;
YMEHHUE HCIIOJIb30BaTh MPHU3HAKH JEIMMOCTH, HAUMEHbUIMH 0Ommii
JIeNMTeNb U HauMeHblIee olliee KpaTHoe, anroput™ EBkiuaa npu penieHuu
3a]1a4; 3HAKOMCTBO C Pa3JIMYHbIMH [TO3ULUOHHBIMU CUCTEMAMU CUUCIICHHUS;
YMEHHE BBITIOJIHATH BBIYMCIIEHUE 3HAYEHUN M MPeoOpa3oBaHusl BhIPAKEHUM
CO CTeNeHsMU M JiorapudmMamu, MpeoOdpa3oBaHMs APOOHO-PALMOHATBHBIX

BI:Ipﬂ)KCHHfI; YMCEHHUEC OINCpHUpPOBATH IOHATUAMU: TIIOCICAOBATCIBHOCTD,




apu¢MeTHyecKas MpOorpeccHs, reoMeTpudeckas Hporpeccus, 0ECKOHEUHO
yObIBafomiasi ~ reoMeTpuyecKkass  MPOTPEcCHs; yYMEHUE  337aBaTb
[I0CJIEI0BATEIbHOCTH, B TOM 4YHCJE C MOMOILBIO PEKYPPEHTHBIX (HOpMyJ;
YMEHHME OIEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHClla, MOIYJb W apryMEHT KOMIUIEKCHOTO 4Mcia, Gopma
3allMCH KOMIUJIEKCHBIX 4ucen (FeoMeTpuuecKas, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb IPOU3BOAUTH apUPMeTHYECKUe JeHCTBUS C
KOMIUIEKCHBIMH ~ 4YHCJIaMH;  HPUBOAUTH  IPUMEPHl  HUCHOJIb30BaHUSA
KOMIUIEKCHBIX 4YHCEJl; ONEpUpOBaTh MOHATHUAMHU: Marpuua 2x2 u 3x3,

OIpCACIINTCIIbL MAaTPUILIbI, l"eOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue onepupoBaTh IOHATHSAMH: palMOHAIbHBIC, HPPAaLMOHAJIBHBIC,
MoKa3aTeJbHble, CTENEHHBIe, JIoTapu(MUYECKUe, TPUTOHOMETPUIECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH MOHATUSIMHU:
TOXJIECTBO, TOXJIECTBEHHOE IpPEeoOpa3oBaHMUE, ypaBHEHUE, HEPABEHCTBO,
CUCTEMAa ypaBHEHMH W HEPABEHCTB, pPAaBHOCHIBHOCTb YPABHEHMH,
HEPAaBEHCTB U CUCTEM; YMEHUE PEIllaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3JIMYHBIX NPUEMOB; pElIaTb YPABHEHMs, HEPABEHCTBA U
CUCTEMBI C ITapaMeTpOM; IPUMEHSTh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
JUI pelIeHusT MaTeMaTMYecKUX 3a7ad M 3aJad U3 pPa3UYHbIX obiactel

HayKH U pealbHOU KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIIMH,
NEPUOIMYHOCTh (PYHKLMH, OrPAHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIUH, AKCTpeMyM (yHKIMM, HauOojbllee M HauMEHbIlee 3HaueHUs
(GYHKIMH Ha TIPOMEXYTKE, HelpepblBHAs (YHKLHUS, aCUMITOTHI rpaduka
¢GbyHKIMHU, TepBas W BTOpas NPOU3BOJHAS (YHKIMHM, F€OMETPUYECKUN U
¢u3nyeckuif  cMbBICT  MPOU3BOAHOM, IepBooOpasHas, OIpeaeTIEHHBIN
UHTErpaj; yYMEHUE HaXOAMTh AaCUMITOTHl TIpaduka (GYHKIUH; yMEHHE
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMIIO3ULINU
GbyHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky GyHKINH; YMEHUE
HAXOJUTh MPOM3BOJHBIC AJIEMEHTAPHBIX (DYHKIHI; YMEHHE HCIOJIb30BATh
MIPOM3BOJIHYIO Ul HCCIeAoBaHUA (GYHKIUIM, HaXOAWTh HauOONIbLINE U
HaUMEHbIINE 3HAueHUs (QYHKIMHA; CTPOUTh TIpadUKd MHOTOWIEHOB C
UCIOJIb30BaHWEM  amrapaTa MaTeMaTH4YecKOro aHajau3a; MNPUMEHSThb
IIPOU3BOJHYIO JJI HAaXOXJIECHUS HAaWIy4lIero pelIeHUs B NPUKIAJHBIX, B

TOM YHCJIC COIHMAJIBHO-3KOHOMHYCCKHX U q)HSH‘IeCKI/IX 3aJadax, HaxXOJHUThb




wiomand 1 00bEMBI (UTy ¢ TOMOIIBIO MHTErpaja; MPUBOAUTH MPHUMEPHI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS € TOMOMIBIO I depeHIInaIbHbIX

YpaBHEHUI

YMeHue onepupoBaTh MOHATHAMU: rpaduk GyHKIHMU, oOpaTtHas (QyHKIHA,
KoMmro3uuusi (GyHKUWH, JuHeWHas QYHKIOUS, KBaapaTHUHAs (QYHKIHA,
panuoHanbHast (QYHKOMA, CTENeHHas (YHKUUS, TPUTOHOMETPUYECKHE
¢byHKIMHM, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIWH, IOKa3aTelbHas U
norapupmuueckas (QyHKIHMHA; YMEHHE CTPOUTh TpaduKd HU3yUYEHHBIX
(bYHKIMIA, BBITONHATH peoOpa3oBaHus rpadukoB (GyHKIUH, UCTIOIB30BATH
rpaduKu 1715 U3YYCHHUS TPOLIECCOB U 3aBUCHMOCTEH, IIPU PEIICHUH 3a/1a4 U3
IPYTHX Yy4eOHBIX NpPEJAMETOB W 3a/Jad M3 PEalbHOW >KU3HU; BBIpa)KaTb
dbopMynIaMu 3aBHCHUMOCTH MEX]y BEIMYMHAMH; UCIIOJIB30BaTh CBOWCTBA U
rpaduku QYHKIMHA Ui pelIeHUs ypaBHEHWH, HEPaBEHCTB M 3a1ad C
napameTpamu; H300pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH MHOXECTBA

peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

VYMeHue pemaTb TEKCTOBBIE 3aJaud DPa3HbIX TUIIOB (B TOM YHCIE Ha
MIPOLIEHTHI, JIOJIM U 4YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIyT, HaJOIH, 337ayd M3 OOJIACTH YNPABJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YpaBHEHMs, HEpaBEHCTBA M HX
CUCTEMBI II0 YCJIOBHMIO 3aJaud, HCCICAOBATH IIOJy4YEHHOE pEIICHUE U
OLICHMBATh TMPABJIONOJOOHOCTh PpE3yJbTaTOB; YMEHHE MOJEIUPOBATH
peanbHBIE CUTyallUd Ha S3bIKE MAaTEMAaTUKH; COCTABJIATH BBIPAXKECHUS,
YpPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3aJa4M, UCCIEA0BATh
MOCTPOCHHbIE ~ MOJIEIM  C  HCHOJb30BAaHMEM  ammapara  ajaredpsl,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSIMU: cpelHee apupMeTHdecKoe, MeauaHa,
HauOoJplllee ¥ HaUMEHbILIEe 3HAYCHMS, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHue H3BJeKaTh, WHTEPHPETUPOBATH
uHpOpMaINIO, IPEJCTaBICHHYI0 B Ta0NMIaX, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIIyI0 CBOMCTBA peallbHbIX IMPOILIECCOB U SIBICHUMN; MPEACTaBIAThH
uHbOpMALMI0O C TOMOINbI0 TabiaMIl M JUarpaMM; HCCIIEI0BaTh
CTaTUCTUYECKUE JaHHble, B TOM YHCJIE€ C NPUMEHEHHEM TrpapuiecKux
METOJIOB M 3JIEKTPOHHBIX CPEACTB; TpapMUECcCKH HUCCIEI0BAaTh COBMECTHBIE

HaOJI0/IEHUs C TIOMOIIBIO TUarpaMM pacCceMBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh IOHATHUAMM: CIy4YalHBIA ONBIT M CIy4alHOE
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COOBITHE, BEPOSITHOCTh CIYY4ailHOTO COOBITHS; yMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadUuecKux METOAOB; IPUMEHSITH
GOpMyIIBI CIIOKEHHST W YMHOXKEHHS BEpOSTHOCTEH, (opMyiy IOJIHON
BEpOSTHOCTH, (Gopmyiny bepHyinu, koMOMHATOpHBIE (DAKTBI M (HOPMYJIBI;
OLICHMBAaTh BEPOSATHOCTH pEAIbHBIX COOBITHIl; YMEHHE OIEPUPOBATH
MOHATUSIMHU:  CIy4aiiHas BEJIMYMHA, pPACIpEIeNICHUE  BEPOSTHOCTEH,
MaTeMaTU4ecKoe OXXUAAHUE, IUCIEPCUs W CTaHAAPTHOE OTKJIOHEHHE
CIy4yalHOW  BEJIMYMHBL, (YHKIMH  paclpeleleHuss W  IJIOTHOCTH
PaBHOMEPHOTO, MOKAa3aTeJIbHOI0 M HOPMAJIBHOTO paclpeneseHuil; yMeHne
UCIIOJIb30BATh CBOMCTBA M3YUYCHHBIX PACHpEACICHUH IS peleHus 3a/1ad;
3HaKOMCTBO C TOHSTHSMHU: 3aKOH OOJIBIIMX YHCEINl, METOJIbI BBIOOPOYHBIX
UCCIICIOBaHMIA; yMEHHE IPUBOIUTH IPUMEPHI TIPOSIBICHUS 3aKOHA OOJIBIINX
YHcel B NPUPOIHBIX M OOIIECTBEHHBIX SBICHHSX; YMEHHE OIEPHPOBATH
NOHSATHAMHU: COYETaHHWE, IIEPECTAHOBKA, YHUCIO COYETAHUH, YHUCIIO
NEpecTaHoBOK; OMHOM HpBIOTOHA; yMEHHE NPUMEHATh KOMOWHATOpPHBIC
GaKkThl W pacCyKAEHHs JUId PELICHUS 3aJ1ad; OICHUBATh BEPOSTHOCTH
peambHBIX ~ COOBITMH;  COCTaBIATH  BEPOSTHOCTHYIO  MOAEIb W

MHTEPIPETHUPOBATH NOTYUYECHHBIH pe3yabTar

YMeHue  onepupoBaTb  IMOHATUAMM: TO4YKa, IMpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIIMYMHA YIJIA, IIJIOCKUN YroJl, JBYI'PaHHBII
yIoj, TPEXIPAHHBIA YIOJ, CKPEIIMBAIOLIUEC INPsAMbIE, NapaJlIeIbHOCTh U
NEPHNCHAUKYIIIPHOCTD IMPAMBIX U HHOCKOCTCﬁ, Yo MEXAY NpAMBIMHU, YTOJI
MEXIY NPSAMOU U IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTAMM, PACCTOSTHUE OT
TOYKH 10 IINIOCKOCTHU, PACCTOSAHHUEC MCKIAY HNPAMBIMU, PACCTOAHUC MCKIAY
IIJIOCKOCTSIMU; YMEHHE HCIIOIB30BAaTh IIPU PELICHUU 3a1a4 H3Y4YEHHBIC
(GakTbl U TEOpEMbl IIAHUMETPUU; YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIET0 MHpA; CTPOUTH MAaTEMaTU4YECKUE MOJEIU C IIOMOIIBIO
TrCOMETPHUICCKUX MOHATHHA U BCJIIMYMH, peuiatb CBA3aHHBIC C HUMHA

MPaKTUYCCKUC 3a/]a4n

YMeHue omnepupoBaTh MOHATHSIMH: TUIOMAAL (UTYPBI, 00BEM (UTypHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIfI MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHUKA,
KyO, mapaiienenumnen, mOpu3Ma, OUpamuaa, ¢Gurypa M IMOBEPXHOCTh
BpalieHus, MWIMHIP, KOHyC, map, cdepa, miomanb chepsl, IUIOMAIL
MOBEPXHOCTH TMHUPAMHJbI, TMPU3MBI, KOHYCa, IWIMHApA, OO0BEM KyoOa,

MPSIMOYTOJIBHOTO —Mapajuieienunena, MOUPaMUIbl, TPU3MbI, LWIHHIpA,




KOHycCa, Iapa, pa3BéPTKa MOBEPXHOCTH, CEYCHHS KOHyca M LMIUHJpA,
napajuleJibHble OCH WJIM OCHOBAaHHIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, IUIMHAPA, KOHYca; yMEHHE CTPOUTh CEYEHHE
MHOTOTPaHHHUKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYpbl M TMOBEPXHOCTU
BpallleHUs, UX CEYCHHsI, B TOM YHCIIE C TIOMOIIBIO ANEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA T€OMETPUYECKHX (DUTYp, CAMOCTOSTEIHHO
¢dbopMynupoBaTh onpeAeNeHusl u3yyaemblx (UTYp, BBLABUTATh TUIIOTE3BI O
CBOMCTBaX W MpPHU3HAKAX TeOMETpUYECKUX GUryp, OOOCHOBBIBATH WIIU
OlpoBepraTh MX; YMEHHE TNPOBOJAWTH KIACCUPHUKAIMIO (QUTYp TI0
pPa3IMYHBIM TPU3HAKAM, BBIIOJHATh HEOOXOJUMbIC JIOMOJHUTEIbHBIC

MMOCTPOEHUS
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YMeHue omnepupoBaTh IOHSATUSMHU: JIBIDKGHHE B INPOCTPAHCTBE,
napajuieNIbHbI TIEPEHOC, CHMMETPHUsSI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe MMOA0OMs, TOM00HBIE (UTYPBI, yMEHHE
pacrio3HaBaTh paBHbIC W MMONOOHBIC (DUTYpBI, B TOM 4YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh ICOMETPHUYCCKHE OTHOIICHUS TIPU
pellieHUH 3aJa4; HaXOIUTh TI'COMETPUYECKHUE BEIUYMHBI (JJIMHA, YTOI,
II0MIa/1b, 00BEM) TIPH PEIICHUH 3a]1a4 U3 APYTUX YUCOHBIX MPEIMETOB U U3
pealbHOM KH3HU; YMEHHE BBIYHCIISATH TEOMETPUUECKHUE BETUYHMHBI (IJTUHA,
yTOJI, TUIOMmaab, O0BEM, IJIOMIAIh TOBEPXHOCTH), HCIIOJB3YS H3YUYCHHBIC
GbopMyNbBl U METOABI, B TOM YHCJE: IUIOMIAJ b MOBEPXHOCTH MHPAMHUIBI,
MIPU3MBI, KOHYyCa, IWIHH/IPA, TIoMaAb cPepbl; 00bEM Ky0a, MpsSIMOYTOJIbHOTO
napajienenumnena, MupaMubl, TPU3MbI, HWIMHIpPA, KOHYyca, [1apa; yMeHHe

HAaXOJIUTh OTHOLIEHHE 00BbEMOB MOT00OHBIX PUTYp

12
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VYMmenne OIICPHUPOBATE HNOHATUAMH: HNPAMOYIrOJIbHad CHCTEMa KOOPAWHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPIHMHATHI BEKTOpa, CyMMa BEKTOPOB,
NpOM3BECHNE BEKTOpa Ha YHCIIO, pa3jioKeHHe BeKkTopa Mo Oasucy,
CKaJISIPHOE MPOU3BEJCHNUE, BEKTOPHOE MPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMH; YMCHUC UCIIOJIB30BAaTh BeKTOpHI-;IfI u KOOp}IHHaTHBIfI METOO 11

peUICHU TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘{e6HLIX npeaAMETOB

YmMmenue BLI6I/IpaTB MOAXOOSAIINNA METOJ JIS peuICHud 3ala4i, ITOHNUMaHHC
3HAYUMOCTH MATEMATUKKW B M3YUYCHUH IMPUPOJHBIX U O6HI€CTB€HHBIX
nmponeccoB u SIBHCHHf/'I; YMCHHUC PACIIO3HABATH IIPOABJICHHUC 3aKOHOB
MaT€MaTUuKN B HUCKYCCTBC, YMCHUC MPUBOAUTE MNPUMEPbI MATCMATUUYCCKUX

OTKPBITUHA POCCUMCKON U MUPOBOW MaTeMaTHYECKOU HAYKHU







HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Koxn

1 Yucna u BIYUCICHUSA

11 HatypanbHble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel

19 Panmonanbhple  uucna. OOBIKHOBEHHbIE M JIeCSTHYHBIE JApOOH, IPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaATypajdbHOW creneHH. JleHCTBUS ¢ apu(METHUECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETEHU

14 Crenenp ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHAJIBHBIM MOKa3aresneM. CBoWcTBa
' CTENEeH!

. CuHyc, KOCHMHYC M TaHIEHC YHCJIOBOIO apryMeHTa. ApKCHHYC, AapKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JlecaTHIHbIE U HATYpPAIbHBIC JTOTapH (MBI

JleiicTButenpHble uncia. ApudMeTndeckue ornepanuu ¢ JeHCTBUTEIbHBIMU YHCIaMHU.
1.7 [TpubnuxEHHbIE BBIYMCICHUS, IPABUIA OKPYIJICHUS, MPUKUAKA U OLEHKAa pe3yibTaTa
BBIYMCIICHUI

1.8 [IpeobpazoBanme BEIpaKEHUI

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPaBHEHHS

2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUIECKIe HEpaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU




2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

3 OyHKIUHN U TpapUKU
31 Oynkuus, crnocodbl 3amanus ¢QyHkuumu. I'paduk ¢yHkumu. BzaumHO oOpaTHbIE
' ¢yskuun. YétHele u Heu€éTHble QyHKIMU. [lepuoanueckue pyHkuun
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuWH QyHkuumu. Hymm @ynkuumm.
39 [IpoMexxyTKH ~ 3HAKONOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumyMbl 1 MUHUMYMBbI pyHKLIMU. Hanbonbinee 1 HauMeHblIee 3HaueHue pyHKIUU
Ha MPOMEXKYTKE
33 CrenenHast GyHKIUs C HaTypaJbHBIM W IENbIM Moka3aTteneMm. EE€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpaduK KOpHS N-Oi CTeNEeHH
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu
3.5 [TokazarenbHas u orapudmMudeckas QyHKIHH, X CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcuMnToThl TpadukoB ¢pyHkuuid. CBoKcTBA (DYHKIHIA, HEMPEPHIBHBIX
' Ha OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0OBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyia CI0KHBIX POLEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe FIeMEHTAPHBIX (QYHKIMHA
[IpumeneHne mNpPOM3BOAHOM K UCCIENOBaHMIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHune HamOOJIbIIEr0o M HAaWMEHbIIEro 3HAa4YeHHs (QYHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHo)kecTBO, Onepaly HaJ MHOXecTBaMu. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTU
1.2 [IpsimMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE




7.3 MHororpaHHUKH

7.4 Tena v NOBEPXHOCTH BpalCHUS

‘ 7.5 ‘ Koopaunats! 1 BEKTOpPBI



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTUYECKOTO aHaIKN3a, T€OMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JIJ1 YUUTEJISA

1.®enepanbHas paboyas nmporpaMmma CpeHEero 00Iero oopa3oBaHus

2. Meroanueckue pexomenaanuu k yueonuky JI.C.Aranacsina, B.®.byTy30Ba,
C.b.Kanomuiesa u Jip.

3. B. A. SIposenko. Iloypounsie pa3paboTku 1o reomerpun. 10 kiacc

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HHTEPHET

https://oge.fipi.ru/bank/index.php?proj=DEOE276E497AB3784C3FC4CC20248DC
0 OtkpoIThIi 6ank OI'D
https://www.yaklass.ru/p/geometria

HHuTepHET — pecypchl : 2JIEKTPOHHBIE 00pa30BaTeIbHBIC PECYPChI U3 €IUHOM
KoJuleKuu udpoBbix oOpa3zoBarenbHbIX pecypcoB (http: // school —
collection.edu.ru /), (http:

//fcior.edu.ru/) : mH(MOPMAIIMOHHBIE, JIEKTPOHHBIE YIIPAXKHEHUS, MYJIbTUMEINA
PECYPCBI, IIEKTPOHHBIN TECT



