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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «I'eomerpus» 06a30BOro ypoBHS IJis
ooOyuatomuxcs 10 kmacca  paspabotaHa Ha  ocHOoBe — DenepalibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUH, TPEABSIBISIEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHHMIO, W TPAIUIUNA POCCUHUCKOTO 00pa3oBaHUSI.
Peanu3arus mporpaMmbpl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEpPhIBHOTO 00Opa3oBaHMUS,
[EJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3yJIbTaTOB OOYYCHHS TC€OMETPHUU B HAIPaBICHUH JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATBHOTO WM HACATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
TCOMETPUHU B CUCTEME HAyK M POJIM MAaTEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHUHU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid 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 ¥ TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETOCPEJACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 337a4 €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 YCJIOBHE €ro COIMajbHOro ObITHA, (opMma
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(PECCHOHAIBHO BAXXKHBIX KA4YECTB, MOATOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl yueOHoro kypca «l'eomeTpusi» Ha 0a3z30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEUTHOTO MPOIOJKEHHsI 00pa30BaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBaHus. Takum oOpa3oMm, oOydaroniygecs 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, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"eoMeTpun» Ha 6a30BOoM ypoBHE B 10 Kilacce sIBISIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIbTYPhI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM 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 TeJla BpaIleHUS;

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

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMU  pEIICHUS  OCHOBHBIX  THIOB  3aj]1ay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaronmxcsi, IMO3HAaBAaTEIbHOM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallUsIX M TPU W3YUYEHUHU NPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATh MOJyYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOI'O
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIlUXC B Kypce CTEPEOMETPUM IPOBOAMTCS 3a CUYET pEIIEHUs 331ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIIEHHOTO U3MEHEHHMS €T0 UCXOJHOTO COAEPKAHMS.

OcHOBHbBIE coaepkaTenbHble JIMHUM Kypca «l'eomerpum» B 10 knacce:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COAEP)KAaTeIbHbIM JIMHUSM, HO W MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisis e€, o0pasyst pOoYHble MHOKECTBEHHbIE CBSA3H.

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.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHA CTEpEOMETPUU. ToUKa, IpsiMasi, IIIOCKOCTh, IIPOCTPAHCTBO.
[TonsiTHe 006 aKCMOMATUYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCMOMBI CTEPEOMETPUU
Y CIIEJICTBUS U3 HUX.

B3auMHOe pacnosio)keHHe NpSMbIX B MPOCTPAHCTBE: MEPECEKAIOIIHUECS,
napajuielibHble W CKpelMBaronecs mnpsMble. [lapaminenbHOCTh NOPSAMBIX |
IJIOCKOCTE B MPOCTPAHCTBE: IMapajulelibHbIE MpPSIMBIE B  MPOCTPAHCTBE;
NapajyieIbHOCTh TPEX MNPAMBIX; MAPATUIETBHOCTh MPSAMON U IUIOCKOCTU. YTJBI C
COHAIPABJICHHBIMM  CTOPOHAMHM;, YrOoJd MEXAy MNpsIMBIMH B MPOCTPAHCTBE.
[TapaienbHOCTh THIOCKOCTEN: MapaJUICNIbHBIE TIIOCKOCTH; CBOMCTBA MAPAILICIBHBIX
miockocteit. IlpocTeitimre mpocTpaHCTBEHHbIE (UTYpPHI HA TJIOCKOCTH: TETPadIp,
Ky0, mapasuiesienurie]; TOCTPOECHUE CEUCHHM.

[leprieHAUKYISAPHOCTh OPSIMON M TUIOCKOCTH: TEPHEHIUKYJISPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaJICIbHBIC U MEPICHANKYISIPHBIE K MIJIOCKOCTH, MPU3HAK
MEPIICHIUKYJISIPHOCTA IPSIMOM U TIJIOCKOCTH, TEOPEMA O MPSIMOM MEPIIEHANKYISIPHOM
IUIOCKOCTU. YTJIbI B TMPOCTPAHCTBE: YroJ MEXKAYy MPAMOA U MJIOCKOCTBIO;
IBYIPAHHBIM yTOJ, JWHEWHBIA Yroa JABYIpaHHOro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MpsMOMl 10
MJIOCKOCTH, MPOEKIMs (PUTypbl HA IUIOCKOCTh. lleprneHauKyIspHOCTh MJIOCKOCTEM:
MPU3HAK  NEPIECHAMKYJISIPHOCTHM  JIBYX  INIOCKOocTen. Teopema 0  Tpéx
MEePICHIUKYISIpaXx.

MHOrorpaHHUKH

[ToHsiTE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHThl MHOTOTPAaHHUKA, BBIMYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHMKHU; pa3BEPTKa MHororpanHuika. Ilpusma: n-yronpHas
MpU3Ma; TPAaHU W OCHOBAHMS MPHU3MBI; MpsSMas U HAKJIOHHAs MPU3MBI, OOKOBas H
MOJIHAsl MOBEPXHOCTh Mpu3Mbl. [lapannenenumnen, npsAMOYTOJIbHBIN NapalielIenuIe]
u ero cBoictra. [lupamuaa: N-yroiapHas nupaMmuia, TpaHd ¥ OCHOBAHUE MUPAMUJIBI,
OOKOBasi M TMOJIHAsI TIOBEPXHOCTh MUPAMUIbI; TpaBUJIbHAS U yCeUEHHas MUpaMHJA.
ONeMeHThl MpU3Mbl U nUpaMuabl. [IpaBUiibHbIE MHOTOTPAHHUKH: TOHSITHE
MPAaBWJIBHOTO MHOTOIpaHHUKA; MpaBWbHAs MpU3Ma M MNpaBUIbHAs MHUPAMHJA;
MpaBUJIbHAS TPEYTroJibHAS MUpaMUa U MPaBWIbHBIN TeTpadap; kyO. [Ipencrasnenue
O MPABUJILHBIX MHOTOTPAHHUKAX: OKTAdIP, AOJICKadAp U uKocadip. CeueHus MPU3MbI
Y TTUPaMUIBI.



CummeTpusi B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, NPSIMOM,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUH B NMUpamMuAax, napaielenuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEdpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TOBEPXHOCTH U TOJHOW TOBEPXHOCTU MPSMOM MPU3MBI, IUIOLIAb
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTH M ITOBEPXHOCTM MPABUIBHOM MNHPAMHUABI, TEOpeMa O IUIOIaau
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpaMuIbl, MPU3MBI.

[lonobuble Tena B mnpoctpaHcTBe. COOTHOWIEHUS MEXAY IUIOIAISMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

IINTIAHUPYEMBIE PE3YJIBTATBI
JINYHOCTHBIE PE3YJIBTATDI

JIngyHOCTHBIE  pe3yNbTaThl OCBOCHHUS MPOTPaMMbl  y4ye€OHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paknanckoe BocnuMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKJAHCKON MO3UIMU 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUMCKOTO OOIIECTBA, PEICTABICHUEM O MaTEMAaTUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHUH, MPOUEIYP
IPaXIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TP.), YMEHHUEM B3aUMOJICHCTBOBATH C
COIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIIUSAMH U Ha3HAYCHHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKOW HJECHTUYHOCTU, YBXKEHUS K
MPOUIJIOMY W HACTOSIIIEMY POCCHUMCKOW MAaT€MaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTE€MAaTHUKOB U POCCHUMCKON MaTeMaTUYE€CKOM IIKOJIBI, K
UCIIOJIb30BAHUIO DJTHUX JOCTIDKCHM B JAPYIMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IOBEIACHHUS, CBSI3aHHOIO C NPAKTUYECKUM
MIPUMEHECHUEM JOCTHKEHUN HAYKU U JEATEIBbHOCTHIO YUEHOTO; OCO3HAHUEM JTUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHUpPY, BKJIIOYAs ICTETHUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUI; BOCIPUUMYHBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHNE:



cOPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKUE 3HAHHWS B
WHTEpecax 3I0pOBOTr0 M 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO (3I0pOBOC THUTaHWE, COATAaHCHUPOBAHHBIA PEXUM 3aHITHA U
OTJIbIXa, PETYJISIpHAs (PU3NYECKasi aKTUBHOCTB); (U3NIECKOTO COBEPIICHCTBOBAHMUS,
IIPH 3aHATHIX CIIOPTHBHO-03JJ0POBUTEILHOM JEATSIIBHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMSI; HHTEPECOM K
pa3audHbIM chepam mpodecCHOHATBHON JeITeTbHOCTH, CBI3aHHBIM C MaTEMAaTHKON
U e€ MPIWIOKCHUSIMHA, YMEHHEM COBEPIIATh OCO3HAHHBIN BEIOODP OymyIiel mpodeccrun
U peaJn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTBIO
K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BaHHIO HAa TIPOTSHKEHHH BCEH
’KU3HU; TOTOBHOCTHIO K AaKTHBHOMY YyYacCTHIO B PCIICHUU NPAKTHUYECKUX 3ajad
MaTeMaTHYeCKON HapaBICHHOCTH.

IKOJIOTHIECKOE BOCITUTAHHUE:

c(OPMHUPOBAHHOCTBIO  AKOJIOTMUECKOH KYJIBTYPHl, IMOHUMAHHEM  BIIHSHHS
COILIMAJIbHO-I)KOHOMUYCCKUX TPOIIECCOB HA COCTOSHHE IPHPOJHON M COIUATBHOMN
CpeIbl, 0CO3HAHHUEM TJI00ATFHOTO XapaKTepa IKOJIOTUISCKUX MPOOIIeM; OpHEeHTAITNEH
HAa TIpUMCHEHHWE MATeMAaTHYCCKUX 3HAHWM [UIsl pelieHWs 3aaad B o0JacTu
OKpY’)KaroIlled Cpeapl, IUIAHUPOBAHHS ITOCTYIKOB M OIICHKH HMX BO3MOXHBIX
MOCJICICTBUN I OKPY>KAIOIIEH CPEIbI.

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MTPAKTUKH, TOHUMaHUEM MaTeMaTHYECKOM
HAyKH Kak cepbl YeTOBCYCCKON JICATCIIBHOCTH, TAMOB € Pa3BUTHS M 3HAYUMOCTH
JUTS pa3BUTHS IUBUIIM3AIMH;, OBJIAJICHUEM SI3bIKOM MaTEMaTHKH W MAaTeMaTHYEeCKOU
KyJIbTYPOH KaK CPEJCTBOM ITO3HAHUS MUPA; TOTOBHOCTBIO OCYIICCTBIIATH MTPOCKTHYIO
Y MCCIICZIOBATEIILCKYIO JICITeILHOCTh HHANBUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yiabTaThl OCBOEHHUS MPOTrpaMMbl y4yeOHOro NpeaMeTa

«MaremaTuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elCmeUaMU, YHUBEPCANbHBIMU Pe2YIIMUBHBIMU OeUCTNEUIMU.

1) YHueepcanvhvie no3HasameJibHble Oeticmausl, obecneyusaiom

Gpopmuposanue 6A308bIX KOCHUMUBHBIX NPOYECCO8 O00VHAIOWUXCS — (0C8OeHUe
Memooo8  NO3HAHUS — OKpydcarowjeco  Mupa,  NpuMeHeHue  JI02UHECKUX,
UCCIe008ameNbCKUX onepayutl, ymeHut pabomams ¢ ungopmayueti).

ba3oBble jornyeckue 1eMcTBUs:



BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHUH MEXAYy MOHATHIMH;, (OPMYINPOBATH
ompeneieHusl  MOHSATUW;  yCTaHABIMBAaTh  CYIIECTBEHHBIH  TPHU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KpPUTEPUU
MPOBOAMMOIO aHAJIN3A,

BOCIPUHUMATh,  (QOPMYIUpOBaTH M  NPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE U OTpHUIATENbHbIC, €IWHUYHbIE, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBIISITh MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (paKTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUIX; MpeJyiaraTb KpUTEpUu
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JieNaTh BBIBOJIBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIIOUEHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMble W OT TPOTUBHOTO), BBICTPAaWBaTh aApPTyMEHTAIMIO, TMPUBOAUTH
OpUMephl W KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXXICHHUS W
BBIBOJIBL;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3ajaud  (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIICHHs, BBHIOMpATh HauOolee MOAXOMANIMN C yd4&ToM
CaMOCTOSITENTHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bLCKHe AeiiCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATENIbCKUM HWHCTPYMEHT IO3HAHUS;
dbopMyIMpoOBaTh BOMPOCHL, (PUKCHUPYIOMIME MPOTUBOPEYHE, MPOOIIeMy,
yCTaHABIMBAaTh  WCKOMOE€ W  JaHHOE, (OpMUPOBATH  THIIOTE3Y,
apTyMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOJAUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHHE
[0 YCTaHOBJEHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro OOBEKTa, SBJICHMUS,
npouecca, BbBISBICHUIO 3aBUCHUMOCTEM MeXAy OOBEeKTaMu, SBICHUSIMH,
npoleccamu;

CaMOCTOSTeNIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOJIOJICHUS, MCCIEIO0BaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIABUTATH
MPEIONI0KEHHUS O €T0 Pa3BUTUH B HOBBIX yCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISABJIATH JAeUINTH MHOOPMAIIMH, JaHHBIX, HEOOXOIMMBIX I OTBETa Ha
BONIPOC U ISl PELICHUA 3a/1a4H;



2)

BbIOMpaTh MH(OPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATH3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH NHPOPMAIUIO PATMYHBIX BUAOB U
¢dopm npencraBieHus;
CTPYKTYpHUpOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3inuyHbIX (opmax,
WUTIOCTPUPOBATH TpapUIECKH;
OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEJILHO
c(hOpMyIIUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvuvie  KOMMyHuKamueHuvle  Oelicmsus,  o0becneuusarom

CPHOPMUPOBAHHOCIB COYUATILHBIX HABLIKOS 0OVUAIOUUXCSL.
Oo1enue:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU U
HEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M NHCHbMEHHBIX TEKCTax, JaBaTh IOSCHEHMSI IO XOJy pEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh MOJYUYECHHBIN pe3yJIbTaT;

B X0/ie€ OOCYXKICHHsI 3a[aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
MpOoOJIEMBI, PEIIaeMON 3a/1aui, BBICKA3bIBATh WJICH, HAIICIICHHBIC HA TIOWCK
pEIICHUS; COMIOCTABIATh CBOM CYXKJEHUS C CYXKIACHUSIMU JPYTUX YYACTHUKOB
auanora, OOHapyXKMBaTh pa3IMduMe M CXOJICTBO TMO3MUIMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEACTABIISATH PE3YyJbTaThl PEIICHUS 3a/1auH, YKCIIEPUMEHTA, UCCIICIOBAHNS,
MIPOEKTA; CAMOCTOSATEIHLHO BRIOMpaTh (OpMaT BHICTYIUICHUS C YUETOM 3a1a4
Ipe3eHTallMi U 0OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHuvecTBo:

MMOHUMAaTh M WCIOJIB30BATh MPEUMYIICCTBA KOMAHJIHOW M WHIUBUIYTBHON
paboThl MpHU PEIICHUH YYEeOHBIX 3a7ad; MPUHUMATH I1€Jb COBMECTHOU
NEeSATEIbHOCTH,  IUJIAHUPOBATH  OPTaHM3AIMI0  COBMECTHOM  pabOTHI,
pacmpenensitb BHABI PabOT, JOroBapuWBaThCs, OOCYXJaTh TNPOlECC U
pe3yJbTat paboThl; 0000IIaTh MHEHUS] HECKOJBKHUX JIFOICH;

y4acTBOBaTh B IPynmoBbIX (popmax paboThl (00CykaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC), BBINOIHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMHU WICHAMH KOMAH]IbI; OIICHUBATh
KauecTBO CBOEro BKJIaga B  OOmMUNA  TPOAYKT TIO  KPUTEPHUSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBHUS.

3) Vhusepcanvhvle pecynsamuensle Oeticmeus, obecneuusarom Gopmuposanue

CMBICNIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTU.
Camoopranusamnus:

COCTABJIATH IJIaH, AJITOPUTM PEILICHUS 3a]1au, BHIOUPATh CIIOCOO PEIICHHUSI C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C YU4ETOM HOBOU
uHpopMarmm.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMH  TO3HABaTEIbHOW  pediekcuy Kak  OCO3HAHUSA
COBEPINIACMbIX JEHCTBUNM W MBICTUTENBHBIX IPOIECCOB, WX PE3YyJIhTATOB;
BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpollecca M pe3yabTaTa
peIIeHUsT MaTeMaTHIeCKON 3a1a4u;

e TIPEIBHIETH TPYIHOCTH, KOTOPHICE MOTYT BOSHUKHYThH NPU PEIICHUU 3a/1a4H,
BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEId U YCIOBHSIM, OOBICHITH
NPUYMHBI JOCTWKEHUS WU HEJAOCTWKEHHUS pPe3yIbTaTOB JCSTEIbHOCTH,
HaxOJIUTh OMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh MOHITUSIMU: TOUYKA, MPAMasi, TIIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU W CIEACTBUS M3 HUX MPU PEUICHUU
reOMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATUSMU: APAIEITHHOCTDh U MEPIICHIUKYIISIPHOCTD MPSMBIX U
IIJIOCKOCTEHN.

KnaccudunupoBaTh B3aMMHOE pacMloONIOKEHUE TPSAMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JBYTPAHHBIN yIroJl, TpaHu JIBYTPAHHOTO yria, peopo
JIBYTPAHHOTO yIJIa, JIMHEWHBIA YroJl JABYTpaHHOTO yrIJa; TpaaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHMK, BBINYKJIBIA W  HEBBITYKJIbIN
MHOTOTPAaHHHUK, JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMHUpaMuja; MpHU3MA,
MPSMOYTOJIBHBIN TTapaJiieenunes, Kyo).

KiaccudunmpoBaTh MHOTOTpaHHUKH, BBIOUpasi OCHOBAHMS TSI KJlacCU(pUKAIUN
(BBIMTYKJIBIE M HEBBIMTYKJIbIE MHOTOTPaHHUKU; TIPABUJIbHBIE MHOTOTPAHHUKHU; MPSIMBbIC
Y HaKJIOHHBIC MPU3MBI, MapaIJIeICITUIIC IbI).

OnepupoBaTh NOHITUSIMU: CEKYIIas JIOCKOCTh, CEYUEHUE MHOTOIPAHHUKOB.

OOBACHATH TPUHITUIIBI IOCTPOCHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.



CtpouTh CE€4eHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXKJIE€HUE N€OMETPUYECKHX BEJIMYMH MO OOpaslam WM
aNropuT™MaM, TIPUMEHSSI UW3BECTHbIE AHAJUTUYECKUE METOAbl IMpPU pPELICHUU
CTaHAAPTHBIX MAaTEMaTUYECKHX 3a]ad Ha BBIYHMCIICHHE PACCTOSHHA MEXIY IBYyMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUKHU JI0 MIIOCKOCTH, MEKIY CKPEIIMBAIOILNMHUCS
OPSIMBIMHU.

Pemarp 3amaun Ha HaxXOKJI€HUE NEOMETPUYECKHUX BEIMYUH 10 00pas3laMm WiH
aNropuT™MaM, IPUMEHSST MW3BECTHbIE AHAJUTHUYECKUE METOABl IMpU pPELICHUU
CTaHAAPTHBIX  MaTeMaTUYECKUX  3aJa4 Ha  BBIYHCIEHUE  YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS  NPAMBIMH, MEXIAYy MNPAMOM U  IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOMIAM MOBEPXHOCTEM MHOTOTPaHHHUKOB (IpHU3Ma,
nupamujia) ¢ MpuMeHeHueM (HOpMyJI; BBIYMCIATh COOTHOLIEHUSI MEXAY IJIOIAIsIMU
MOBEPXHOCTEH, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MOHATHAMM: CHUMMETpPHS B IPOCTPAaHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBHI.

N3Bnekatb, NpeoOpa3oBbIBaTh M HMHTEPOPETHPOBATH HMHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTeXax H
PUCYHKaX.

[IpumeHsTh reoMeTpudecKkre (akThl IS PELICHUS] CTEPEOMETPUUECKUX 3ajad,
IIPEANOJIATAOIINX HECKOJIBKO IIaroB PEIICHHUS], €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpruMeHsATH  mpoOCTEWIIME  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE: AHAIMU3UPOBATH peabHbIC
CUTyalluM M TNPUMEHSITh HU3YYEHHbIE TMOHATHS B TNPOLECCE IOMCKA pEelIeHUs
MaTeMaTH4eCKu cHOpMyIHUPOBAHHON MPOOIIEMbI, MOAEIUPOBATh PEAIbHBIC CUTYAIH
Ha A3BIKE T'€OMETPUH, HCCIEAOBATh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOopeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/layu, CBA3aHHbIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMUMH.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM JuaekTpoHHbIe (HU(POBHIE)
KoHnTpoabH IIpakTHyeck
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
ble paboThI ue padboThbl
bubmuoreka [JOK
1 Bezetiie b CTepeOMETpHIo 10 https://m.edso0.ru/1c209e37
[IpsiMBbI€ M TUIOCKOCTH B
2 npoctpanctse. [lapamiensHoCTh 12 1 bubmorexa HOK
poctp - ap ~ https://m.edso00.ru/1c209e37
MPSIMBIX U IJIOCKOCTEH
3 [lepneHIMKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
4 Yrisl MeXAy NPSMBIMU U 10 1 bubnuoreka [IOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHIH https://m.edso00.ru/1c209e37
n bubmuoreka [JOK
6 9 1
OOBEMEI MHOTOrPaHHHKOB https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CEUeHMs], paCCTOSHUS 4 1 bub6nuorexa [IOK
U yTJIbI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 110 68 5 0
[TPOI'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoumnuectBo yacos 1 DJIeKTPOHHbIE
ara

Ne KoHnTpoan uugposbie

Tema YpoKka HpaKanec H3y4YCH
n/n Bcero Hble o0pa3oBaTejibHbIE

Kue padorel  Hd
padoThbI pecypcsl
OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, TJI0CKOCTh, MPOCTPAHCTBO. bubnnoreka [JOK

[IpaBuiia u300paxeHust Ha PUCYHKaX: 1
M300paKeHUs MIIOCKOCTEH!, MapaieIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

https://m.edsoo.ru/aecc77c
d

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,

bubnunoreka LIOK

1 https://m.edsoo.ru/2d8a9c9
nepeceKarommecs npsmas ¥ miockocThb 9
[TonsTHA: MEpeceKaroIuecs MIOCKOCTH, bubmorexa LOK

1 https://m.edsoo.ru/db685e7
nepeceKaroImecs npsmas 1 IIocKoCTh 3
3HAaKOMCTBO C MHOTOI'paHHHKaMHU, bubmuoreka [IOK
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 https://m.edsoo.ru/a63959e
pUCYHKAaX, Ha MPOEKIIMOHHBIX YepTekKaxX d
HavansHbie cBeieHUS 0 KyOe U MupaMu/e, bubmuoreka [IOK
uX pa3BEépTku U Moaenu. CedeHus 1 https://m.edsoo.ru/b30dff3
MHOT'OTPaHHUKOB 8
HauanpHabie cBenenns o kyOe u mupamusie, bubmmoreka [JOK
uX pa3BEépTku U Moaenu. CeueHust 1 https://m.edsoo.ru/3d8ffd3
MHOT'OTPaHHUKOB 2
[TonsiTHE 06 aKCHOMATUYECKOM 1 bubnmorera LHOK

https://m.edsoo.ru/0Occ5c4f



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

MMOCTPOCHUHU CTCPCOMCTPHUU: AaKCUOMBI
CTEPCOMETPHHU U CICACTBUA U3 HUX

D

IToHsATHE 00 AKCUOMATUYECKOM

bub6nmoreka [IOK

8 IIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI https://m.edsoo.ru/239c8ch
CTEPEOMETPHUH U CIICICTBUS U3 HUX 4
[TonsiTHE 00 aKCHOMATHUYECKOM bubmuorexa [IOK
9 IIOCTPOECHUH CTEPEOMETPUH: AKCUOMBI https://m.eds00.ru/65c6b10
CTEPEOMETPUM U CIEICTBUA U3 HUX 6
[TonsTre 06 akCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubnnorexa [JOK
10 CTEPEOMETPHUU U CIIEICTBUS U3 HUX. https://m.edsoo.ru/258fc24
(H. W. JIobaueBckuii — pycckuit 5
MaTEeMaTHK)
B3anMHOe pacnionoxeHue npsMbIx B
MIPOCTPAHCTBE: MEepPECEKaIOLINECs, bubmmorexa [JOK
11 https://m.edso00.ru/1a2520f
napajuleNIbHbIe U CKPEIHBAIOIINECS 5
psiMble
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE: Mapalie/bHbIE PSIMBIE B bubmorexa HOK
12 ) https://m.edso0.ru/93ad36b
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX 3
MIPSIMBIX
IlapannenbHOCTh NPSAMBIX U INIOCKOCTEN B bubmmoreka [JOK
13 npoctpancTse: [lapamnenbHOCTh psAMON 1 https://m.edsoo.ru/ee1d19b
IUIOCKOCTH 9
bubnunotexa LIOK
14 VYTriabl ¢ cOHaNpaBIE€HHBIMUA CTOPOHAMH https://m.edso00.ru/9f4071b
9
15 Yron Mexay npsiMbIMU B IPOCTPAaHCTBE bubmuoteka [IOK



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9

https://m.edsoo.ru/fe73386
2

bubnunoreka LIOK

16 VYron Mexay npsiMbIMU B IPOCTPAHCTBE https://m.edso0.ru/2935a9a
0
[TapamienbsHOCTh TIOCKOCTEH: bubnmoreka [JOK
17 napajuiesbHble TIockocT. MIT https://m.edso0o.ru/2e18f25
(cocraBiieHue TabIIUIIb) 5
N . bubnuoreka [{OK
CBoiicTBa mapayienbHBIX JIOCKOCTEH.
18 https://m.edso0.ru/e504d65
(13.11 — neHb 1OOPOTHI) 5
[Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI
Hf IJIOCKOCTH: I;CT Zaﬂ Ky0 prrp bubmmorexa [JOK
19  TETPARP, YD, https://m.edsoo.ru/4a28dc0
napaiesienumne. )
MI" (MapkupoBOYHas TabJINIIA) B
bubmmoteka IIOK
20 Iloctpoenue ceueHnii https://m.edsoo.ru/1d434d0
f
bubnmnorexa LIOK
21 Iloctpoenue ceuennii https://m.edsoo.ru/ec26fe5
d
KonrtponsHas padora no teme "[Ipsimblie u bubmmnoreka HOK
22 IIJIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a9e5
[MTapannenbHOCTh NPSMBIX U IIIOCKOCTEH" 6
IlepnieH IUKyYIAPHOCTD NPSIMOU U bu6muoreka [JOK
23 IJIOCKOCTH: IIEPIIEHIUKYIISAPHBIE IIPSIMBIEC B https://m.edso0.ru/b19f6a5
[POCTPAHCTBE d
24 [IpsimMble mapaenbHble U bu6muoreka [IOK

NEPHNCHANKYJIAPHBIC K IIJIOCKOCTH

https://m.edsoo.ru/0ac11c9



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
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https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

[Ipsimble napasuienbHbIe U

5
bubnunoreka LIOK

25 https://m.edsoo.ru/ba54596
[IEPIEHIUKYISIPHBIE K IIJIOCKOCTH 5
[Ipu3Hak nepneHaAuKyJISIpHOCTH IPSIMOU U bubmorexa HOK

26 P P y2Ip P https://m.edsoo.ru/f85bfc4
IJIOCKOCTH 6
[Ipu3HaK nepneHMKyISIPHOCTH IPSIMOU U bubmmorexa [JOK

27 P P 2P P https://m.eds00.ru/79165d1
IJIOCKOCTH 5
Teopema 0 npsIMON NEpIIEHIUKYIIAPHON bubmorexa HOK

28 P P P 2P https://m.eds00.ru/635c508
IJI0OCKOCTH ;
Teopema 0 npsIMON NEpIIEHIUKYIIAPHOU bubmmorexa [IOK

29 P P P 2P https://m.edsoo.ru/bd3745f
IJIOCKOCTH o
TeopeMa 0 npsIMOM NEpIIEH AUKYIIAPHOU bubmorexa [TOK

30 P P P 2P https://m.edsoo.ru/7d18834
IJIOCKOCTH b
IlepnieHqUKyIsAp ¥ HAKIIOHHBIE: bubmmnoreka HOK

31 paccTostHue OT TOYKH JI0 TUIOCKOCTH, https://m.eds00.ru/33c477d
paccTosiHue OT IpsIMOM J0 TIOCKOCTH 3
IlepnieHqUKyIsAp ¥ HAKIIOHHBIE: bubmmnoreka HOK

32 paccTostHue OT TOYKHU J0 IIIOCKOCTH, https://m.edsoo.ru/66fefad
paccTosiHue OT MPSIMOM 710 IIIOCKOCTH d
[lepnieHqUKyIsAp ¥ HAKJIOHHBIE: bu6muoreka [JOK

33 paccTosgHue OT TOYKHU 10 INIOCKOCTH, https://m.edsoo.ru/a5b7b8e
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH 3

34 [lepnienquKymsip ¥ HAKJIOHHBIE: bubnuotexa [JOK



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
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pacCToAHrC OT TOYKHU 0 IJIOCKOCTH,

paccTosHuE OT IPSAMOM 710 MIockocTu. MIT

(mepeBo 3HAHMI)

https://m.edsoo.ru/dbee22b
c

VYTIibl B IPOCTPAHCTBE: YIOJ MEKIY

bubnunorexa LIOK

35 . https://m.edsoo.ru/6b61b2b
MPSIMOM U TUIOCKOCTBIO 4
JByrpaHHbIi yroji, JMHEHHBINA Yol bubmorexa [IOK
36 P ST, Y https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yria 6
JIByrpaHHbIN yroJl, TMHEWHBIA YroJl bubmotexa [JOK
37 yrp YTl Y https://m.edso0.ru/c7c777e
JIBYTPAHHOTO yTria d
[lepnenuKyISIPHOCTD MIIOCKOCTEH: bubnnorexa [JOK
38 MPU3HAK NEPIEHAUKYIISIPHOCTH JABYX https://m.edsoo.ru/ec3e2da
IIOCKOCTEN 3
[lepnieH UKy ISIPHOCTD MIIOCKOCTEH: bubmuoteka [IOK
39 MIPU3HAK MEPIICHIUKYIISIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8
IJTOCKOCTEM €
[lepneHuKyIPHOCTD MJIOCKOCTEM:
MPU3HAK MEPIICHIUKYIIPHOCTH ABYX bubmorexa [JOK
40 P Vp y2Ip y https://m.edsoo.ru/ba75dc5
mockocTeit. (8 deBpans — n1eHb .
Poccuiickoii Haykn) -
bubnmorexa LIOK
41 Teopema o Tpéx mepneHAUKYIIpax https://m.edsoo.ru/e4972cd
c
bu6nmnorexa LIOK
42 Teopema o TpEX MmepHeHIUKYIApax https://m.edsoo.ru/52188a7
d
43 Teopema o TpEX neprneHAnKyIIpax bubnuotexa [JOK



https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edso00.ru/9f24673
6

Konrponsnas pabora mo remam
"[lepneHAUKYIAPHOCTD MPSAMBIX U

bu6nmorexa [IOK

44 o https://m.edsoo.ru/5b971ef
mIockocTel" U "YTIIbl MEX1y IPSIMBIMH U 3
I0cKOCTSIMU" B
[loHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE
bu6nmoreka [IOK
3JI€MEHThl MHOTOTPAaHHUKA, BBITYKJIbIE U
45 . https://m.edsoo.ru/2d24e87
HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA 3
MHOTOI'PaHHUKA -
[Ipu3ma: n-yronpHas npu3mMa; rpaHu u
bubnunoreka LIOK
OCHOBaHMS IPU3MBbI; IpsiMasi U HAaKJIOHHAs
46 https://m.edsoo.ru/b4ad63a
MIPU3MbI; OOKOBAs U MOJIHASI TOBEPXHOCTh q
IIPU3MBI -
. bubnuoreka [{OK
[Tapamtenenunen, NpsAMOyIrOJIbHbBIN
47 . https://m.edso0.ru/8a7be68
MapajuiesienuIiel U ero CBOMCTBa 3
[Mupamua: N-yrojgpHasi MUpaMuia, TpaHu
Y OCHOBaHUE MUPaMUIbl; OOKOBAs U bubmorexa HOK
48 ’ https://m.edsoo.ru/fblcdOa
MOJIHAs! TOBEPXHOCTh MUPAMHU/IBL; 5
MpaBUJIbHASA U yCEUEHHAS TUPaMHUAA B
[IpaBunBEHBIE MHOTOTPAHHUKU: TTIOHSATHE
[IPaBUIILHOIO MHOTOI'PAHHUKA; bubmmnoreka HOK
49 [paBUJIbHAs MPU3Ma U IIPABUIbHAS https://m.eds00.ru/074c886
NUpaMuJa; TpaBUIbHAsE TPEYToJbHAS 5
MMpaMHia ¥ MPaBUIBHBINA TETPadAp; KyO
[Ipencrarnenue o MpaBUIBHBIX bu6nunorexa LIOK
50 MHOTOTPaHHUKAX: OKTadIp, JOAEKa3Ip U https://m.edsoo.ru/a0fdd5b

MKOCadI.

f



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIbHO TOYKH, IPSMOM, MIIOCKOCTH.
DNeMEeHThl CUMMETPHUH B TUPAMHUAAX,

bubnunoreka LIOK

51 napajuieJenumeax, MpaBUIIbHBIX https://m.edsoo.ru/b9e777d
MHOTOTpaHHUKAX. 9
MI'(cooTBETCTBME MHOI'OTPAHHUKOB
Ha3BaHUSIM
BrrunciieHue 31€MEeHTOB MHOTOIPaHHUKOB: bubnunoreka LIOK
52 pEdpa, nuaronanu, yrisl. (14 Mmapta — 1eHb https://m.edsoo.ru/6cdbece
poxxaenus uucina I1) f
[Inomanp 60KOBOM MOBEPXHOCTH U MOJHOMN
. bubnunoreka LIOK
MOBEPXHOCTU MPSIMON MPU3MBI, IIIOIIAh
53 - . https://m.edsoo.ru/37d8415
OCHOBaHUM, TeopeMa 0 60KOBOM .
MTOBEPXHOCTHU MPSIMON MPU3MBI B
[Tnomanp 60KOBOM OBEPXHOCTH U
. bubnuoreka [{OK
MMOBEPXHOCTHU MPABUIILHON MTUPAMHUIBI,
54 . https://m.edso0o.ru/5603e30
TeopeMa o IIo@aau 60KOBOH b
IIOBEPXHOCTU YCECUEHHOU TUPAMULIBI B
bubmmoteka IIOK
KonTponbHas pabota mo teme
55 " \ https://m.edsoo.ru/a95f5c0
MHororpaHHuku 4
bubnmorexa LIOK
56 [Tonsarue 06 06bEMe https://m.edsoo.ru/7ad0020
b
bubnunorexa LIOK
57 O06BEM TUpaMuIBI https://m.eds00.ru/235171b
3
58 O0BEM TUpaMUIBI bubnnorexa [IOK

https://m.edsoo.ru/f47dfefd



https://m.edsoo.ru/b9e777d9
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bubnunorexa LIOK

59 OO0BEM TUPaMHUTBI https://m.edso00.ru/79¢c1031
2
N bubnuorexa [{OK
60 Onem nHpavib: https://m.edsoo.ru/2faadc3f
bubnunoreka LIOK
61 O06BEM IPU3MBI https://m.eds00.ru/7985360
8
bubnunoreka LIOK
62 O06BEM TPU3MBI https://m.eds00.ru/1e05389
0
bubnuoreka [{OK
63 OO0BEM TTPU3MBI https://m.edso00.ru/482d3f5
1
N bubnuoreka [{OK
K 0 "O6
64 OFTPOIbHA pd ,,OTa Ho TeMe EMP! https://m.eds00.ru/28a6573
MHOTOTPaHHUKOB c
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHuil. [locTtpoeHne ceueHuii B bubmorexa [JOK
65 ' P https://m.edso00.ru/098beda
MHOTOTpaHHUKE. d
MI (nocTpouTh ceueHus) B
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUH. Berunciienne pacCTOSTHUN: MEXITy bubnuoreka [{OK
66 JBYMSI TOUKaMH, OT TOYKH JI0 MPSMOH, OT https://m.edsoo.ru/f7792ba
TOYKH JI0 TUIOCKOCTH, MEXTY 9
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
but6mmoreka [IOK
67 HToroBasi KOHTpOJIbHASA paboTa https://m.edsoo.ru/b9146bc

0



https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
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https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
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[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. Beraucienue yrioB: MexIy

68 CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEKITY
MPSIMOM U TUIOCKOCTbIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68

bubnunorexa LIOK
https://m.edso0.ru/56765e8
b



https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b

MPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM IPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH H CIIEACTBHS M3 HUX IPH PEIICHUH
' FeOMEeTPUUECKUX 3a7a4
23 OnepupoBaTh MOHATUSAMH: TAPAJUICTBHOCTh W TEPHECHIUKYJISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
24 KnaccuduiupoBaTs B3auMHOE PACIIONIOKEHHE MPSIMbIX U IIOCKOCTEH B
' POCTPAHCTBE
OnepupoBath MOHATUSAMU: IBYTPAHHBIA yroJl, TPaHU JBYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOTrO yIiia, TUHEHHBIA YTOJ IBYTPAaHHOTO YIJIa, TpaaycHas
Mepa IByTPaHHOTO yTia
26 OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIIBIA M HEBBITYKJIBIH
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBIII MHOTOTPaHHUK
24 Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHHKOB (MHpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN MapajuieJIenume], Kyo)
KnaccudunupoBaTe  MHOTOTpPaHHUKH, BbIOMpass  OCHOBaHHS IS
. KIacCUpUKauy  (BBIMYKJIBIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOTPAHHUKH, TPSAMBIE M  HAKIOHHBIE TPU3MBI,
napaieIeTunebl)
29 OnepupoBath TTOHSTHSIMH: CeKymiast TUTOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBSICHATh  TPHUHIHUIBI  TOCTPOCHHUS  CEUYEHUH  MHOTOTPAHHUKOB,
' UCTIONB3YS METO/I CIIETIOB
CTpouTh Cce4YeHUST MHOTOTPAHHUKOB METOJIOM CJICNIOB, BBITIOIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX UTYD:

BU/] CBEpPXY, COOKY, CHU3Y




7.12

Pemate 3ala4i Ha HAXOXKIACHUC TCOMCTPHUICCKUX BCIUYHH 110 06pa3uaM
HUJIN aJITOpUTMaM, MPUMCHAA H3BCCTHBIC AHAIUTHYCCKUC MCTOAbLI IIPU
peliCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4d Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU I0 HpﬂMOﬁ, OT TOYKH JO

IJIOCKOCTHU, MCIKAY CKPCIIUBAOIMHUMUCA ITPAMBIMU

7.13

Pemate 3ala4i Ha HAXOXKIACHUC TCOMCTPHUICCKUX BCIUYHH 110 06pa3uaM
HIIKW aJIrOpUTMaM, IPUMCHAA H3BCCTHBIC AHAIUTHYCCKUC MCTOAbI IIPU
pPCHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKpCIIUMBAOIIMMUCA IPAMBIMH, MCXKIY HpHMOfI Hn IIJIIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PDAHHBIX YI'JIOB

7.14

7.15

Beruucnsate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHrneM (HOopMYyJl, BBIYUCISATH COOTHOIICHUS
MEKY IJIOIIAASIMU MMOBEPXHOCTEM, o0BEMamMu MOA00HBIX

MHOI'OI'PaHHHUKOB

OHepI/IpOBaTb MNOHATHAMUA: CUMMCTPHUA B IIPOCTPAHCTBE, LCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPBI

7.16

W3Bnekath, mpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH HH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEICTaBICHHYI Ha

4yepTekKax U pUCyHKax

7.17

7.18

HpI/IMeHHTB TCOMETPHUICCKUC (paKTBI AJId pelICHUd CTCPCOMETPUUCCKUX
3a7a4, MNpeanojararomux HECKOJbKO MIaroB pelICHUsd, CCJIIM YCIIOBUS

IMPUMCHCHUA 3a1aHbI B SIBHOU (I)OpMe

HpI/IMeHHTB HpOCT@ﬁH.IHC nporpaMMHBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCIICHUN CTCPCOMETPUUCCKHUX 3a/1ayd

7.19

7.20

[IpuBOIUTE MpHUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOJAE U

JKHU3HHU, paACIIO3HABATDH MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHsATh MOTy4YEeHHBIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBAThH pPeabHbIe
CUTyalldd M TMPHUMEHSTh HW3YYECHHbIE IMOHATHS B IIpOLECCe IOMCKa
peleHus MaTeMaTHYECKU copMyITMpOBaHHON poOJIeMbl,
MOJIEJIMPOBaTh pealbHbIE CUTYallMH Ha SI3bIKE T€OMETPUHU, HCCIEA0BaTh
IIOCTPOEHHBIE MOJIENM C HMCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUH U
TeopeM, arinapara ajiredpbl, pelmaTh NPpakTUYECKUE 3a/1a4uk, CBA3aHHbIE C

HAaXOKACHUCM I'€COMCTPHUYICCKUX BCIIMYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTie 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

7.2

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napajuleJbHble M CKpemuBamomuecss npsmele. llapamienbHoCTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: IMapalljielibHble TMpsiMble B MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMU CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenpsHOCTh MIIOCKOCTEN: MapalIeNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJuleIbHBIX
wiockocteil. [Ipocteiimue npocTpaHcTBeHHBbIE (GUTYPBl HAa IIOCKOCTH: TETPadp,

KyO, mapaieNenuIe]], MoOCTPOSHHE CEUCHHH

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MpPSIMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MAPAIIJICIIbHBIE U IEPIIEHIUKYIIAPHBIC K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMON MEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PaHHBI yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. IlepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI PUTypbl Ha MJIOCKOCTh. [lepneHanKyIsspHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IUIOCKOocTe. Teopema o0  Tpéx

NEePIEHAUKYIISIPAX

7.4

ITousTue MHOI'OrpaHHHUKa, OCHOBHBIC OJOJICMCHTHBI MHOI'OI'PAaHHHKA, BBIMYKJIBIC H
HCBBIITYKJIBIC MHOTI'OI'PaHHUKH, pasBépTKa MHOT'OIr'paHHUKaA. HpI/ISMaZ N-yrojbHas
npusMa, rpaHu U OCHOBAHUA IIPHU3MBI, IIpAMad W HAKJIOHHasd IPU3MBI, OoxoBasg u
MMOJIHAA MOBCPXHOCTDb IIPU3MBI. Hapanﬂenennnez[, HpSIMOyFOHBHLIﬁ NnapaiCJICTIMIIC
M €r0 CBOMCTBA. anaMI/ma: N-yrojbHas NupamMuaa, TpaHd 1 OCHOBAaHHUEC MUPAMUIBI,
OOKOBast M IOJHAS MOBCPXHOCTh MHUPaMUIbI, MIPpaBUJIbHAA U yceqéHHaﬁ nupamMmujia.
DJIEeMEHTHI INpu3Mbl MW IMHUPaAMHUBL. HpaBI/IJ'II)HI)Ie MHOTOTPpaHHHUKHU: TIOHATHEC

MMPpaBUJIIBHOI'O MHOI'OI'paHHUKA, HIpaBUJIbHAd NpHU3Ma W IIPpaBUJIbHAA IIHUpaMUa,




npaBUIbHAS TPEYTOJIbHAS NMUPaMuUa U MPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue
O IpPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOJACKa’aAp M uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUIBI

7.5

CuMmmMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMOH,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B MUPAMUJIAX, IapalIeIeUIIe aX, IPaBUIbHBIX

MHOTI'OIrpaHHHUKax

7.6

Brruncienue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM IOBEPXHOCTH W IIOJHOM IIOBEPXHOCTH NPSAMOM MpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIbI, TeOpeMa O IUIOIIALU

yceu€nHoi nupamupl. [lorstue 06 06béme. OOBEM MUpaMuIbl, IPU3MBI

1.7

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/Ty TUIOMIAISIMU TTIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TEN




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kox
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUSI K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMBbI CPeIHEro 001Iero
o0pa3zoBaHus

Bnagenne meromamMu J0Ka3aTeNbCTB, alrOPUTMaMHU pEIICHUSA 3aad;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEACICHHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; TPUMEHSTH UX; YMEHHE (POPMYyIHPOBATH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOIUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaT€MAaTHYECKOW WHIYKIIWH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKAEHUA IIpU pPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Hal
MHOXXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
annapar Ui OIMCaHUs peabHbIX IPOLECCOB U ABJICHUN U IIPU PELICHUN
3a7a4, B TOM 4YHCI€ M3 JAPYTUX Y4YEOHBIX MPEAMETOB; YyMEHHE
OINepUpOBATh MOHATUSAMU: Ipad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTb U OIHUCHIBaTh TIpadbl Ppa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh l"paq)LI IIpH pCIICHUH 3a4a4

YMenue OIICpHUPOBATH NMOHATHUAMH: HATYypaJIbHOC YHCIIO, OEJIO0C YUCIIO,
CTCIICHb C LCJIbIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrOHAJIbHBIM IIOKa3aTcjieM, CTCIICHDb C HeﬁCTBHTCHBHBIM
I1OKa3aTciieM, HOFapI/I(l)M qucia, CHUHYC, KOCHUHYC u TAaHT'CHC
MMPOU3BOJIBHOI'O YHCJIA, OCTATOK II0 MOAYJINO, PpallMOHAJILBHOC YHCIIO,
HppannuoOHaJIbHOC qHuCJIo0, MHOXECTBA HaTypaJIbHBIX, OECJIbIX,
palOHAJIBHBIX, ﬂeﬁCTBHTCHBHBIX YUCCII; YMCHHUE  HCIIOJIb30BATh
IMPU3HAKHU JCJIMMOCTH, HaMEHBIIHI O6HH/II\/'I JCINUTCIIb U HAHMMCHBIIICC
O6I_I_ICC KpaTHOC, aJITOPUTM EBKJ’II/II[a Ipu pCIICHUHU 3a1a4, 3HAKOMCTBO C
Ppa3siIndYHbIMU TIO3MIITMOHHBIMH CHUCTEMaMH CUHHCJIICHHUA, YMCHUEC
BBIIIOJIHATEh BBIYMCIICHHUE 3HAUCHUU H Hp606p330BaHI/I$I BBIpa)KeHI/II\/'I co

CTCIICHAMHA U J'IOFapI/I(bMaMI/I, npeoGpa30BaHI/1;1 Ilp06HO-paI_[I/IOHaJIBHLIX




BBIPQKCHUM; yMEHHME OIEPUPOBATh IMOHATUSAMU: I1OCIENOBATEIbHOCTD,
apupMeTHuecKas nporpeccus, reoMeTpuyIecKas nporpeccus,
OECKOHEUHO yOBIBAaIOIIas TIeOMETpUYECKass IPOTPECcCHs; YMEHHE
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE OIepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb M apTYMEHT KOMIUIEKCHOTO
yucia, ¢opmMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpuyeckas,
TPUIrOHOMETpHUUECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKUe NEHCTBUS C KOMIUIEKCHBIMU YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpbl  UCHOJb30BaHUS  KOMIUIEKCHBIX  4YHCEI;  OIEepHUpOBaTh
HNOHATUSMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PalMOHAIBHBIE, MPPALMOHAIBHBIC,
[IOKa3aTeNbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKUE, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HMX CHUCTEMBl; YMEHHE OIEpPUpPOBATh
HNOHATUSMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHME pEIIaTh YpPaBHECHMUS,
HEPABEHCTBA M CHUCTEMBl C IOMOILBIO Pa3JIMYHBIX NPUEMOB; pelIaTh
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C TIAPaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MAaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKUUSA, YETHOCTh (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHUMYEHHOCTh (YHKLMH, MOHOTOHHOCTbH
byHKIMH, SKCTpeMyM (yHKIIUHM, HAHOOJbIIEe U HAaUMEHbIIIEe 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HempepbIBHAs (DYHKIMS, aCUMITOTHI I'paduka
GyHKIUM, TepBasi U BTOpas MPOU3BOAHAA (PYHKIIMU, TEOMETPUUECKUN U
¢u3uueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHUE HAXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; YMEHHE
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIMI, HAXOIUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIMU; yMEHUE HAXOJUTh MPOU3BOIHBIE 3JEMEHTApHBIX (QYHKIHUH;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO Ul HCCIEAOBaHUA (YHKIIHIM,
HaXOJIUTh HaMOOJbIIME M HAWMEHbIIWE 3HAUYEHUS (QYHKUUN; CTPOUTH

l"paCbI/IKI/I MHOT'OYJICHOB C HMCIIOJB30BAHUCM allrapara MaTéMaTuidcCKOoro




aHaJIM3a; MPUMEHATh TPOU3BOAHYIO JUIS HAXOXKACHUS HAWITYUIIEro
pelieHusT B TPUKJIAIHBIX, B TOM YHUCIIE COIMAIbHO-DKOHOMHYECKHX H
bu3HYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
UHTETpajia; MPUBOIUTH MPUMEPHl MaTEMATHYECKOTO MOJICIHPOBAHUS C

noMOIIbI0 AU PepeHIINaATbHBIX YPABHCHHIA

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3ULUS (QYHKIHMH, JTUHEHHas (yHKUUS, KBagpaTHYHAS
byHKUIMA, panuoHagbHas byHKIMA, CTETEHHAs byHKIMA,
TpUroHoMeTpudeckue (QyHKOMM, OOpaTHbIE TPUTOHOMETPUYECKUE
¢yHKIMHM, TOKa3aTelnbHas | Jorapugmuyeckas (YHKIUU; YMEHHE
CTPOUTH TI'papHKH W3yYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (YHKIMNA, UCTIONB30BaTh TPAdUKH ISl U3yUYEHUS TPOIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX Y4YEOHBIX MPEIMETOB H
3aJa4 U3 peasibHOW JKU3HHU; BBIPAKaTh (DOPMyJIaMH 3aBUCUMOCTH MEXKILY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 ¢ TapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/a4d pPa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOILEHTHI, AOJIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU YIpPaBJIE€HUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCJIOBHIO 3aJa4H, MCCIEAOBATH IOJyYEHHOE PEUICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJbTATOB; YMEHHE MOJEINPOBAThH
peanbHble CUTyallMM Ha S3BIKE MATEMAaTHUKH; COCTABJIATH BBIPAKCHMS,
YpPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBHUIO 3aJayH,
UCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM aIlapara

anreOpbl, HHTEPIPETUPOBATD MOJTyUYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHIecKoe, MeinaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, Jucrepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHe U3BJeKaThb,
UHTEPIPETUPOBaTh MH(GOpPMaLMIO, MPEICTaBIEHHYI0 B TaOiuIax, Ha
quarpammax, rpadukax, OTpaskarollyro CBOMCTBA peallbHbIX MTPOLIECCOB U
SIBJICHUI; TIPE/ICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TaOIMIl U TUarpaMM;

HCCIICAOBATh CTATUCTHYCCKHUEC OAHHBIC, B TOM YHCJIC C NMPHUMCHCHUCM




rpadu4ecKux  METOJOB W  JJIEKTPOHHBIX CPEACTB; TrpaduyecKku
UCCIE0OBAaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamMmm

pacceuBaHys U JINHEWHOU PErpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOro COOBITUS; YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUeCKUX METOJIOB; HPUMEHSITDH
(GopMysbl CIIOKEHHS] M YMHOXEHHUs BEpOSATHOCTEH, (OpMyiy HOJHOM
BEPOSATHOCTH, hopmyiy bepHyium, komOuHATOpHBIE PAaKTHI U (HOPMYJIBI;
OLIEHUBATh BEPOATHOCTH peEalbHBIX COOBITUH; YMEHHE OIEepHpOBATH
HNOHATUSMM: Cily4yailHass BEJIWYMHA, PpacIpelesieHUE BEPOSTHOCTEM,
MaTEMaTUYECKOE OKUIAHHUE, IUCHEPCHS M CTaHJApPTHOE OTKIOHEHHE
CIlydaliHOW BeIMYWHBI, (QYHKIMHA paclpeleNieHuss W  IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEJIbHOTO ¥ HOPMAaJbHOI'O PpaCHpPEIEIICHUN;
YMEHHE MCHOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeiesieHud Juis
peleHus 3aJay; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJIBIIMX 4YHCET,
METO/Ibl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE IPUBOAUTH IPUMEpPHI
IPOSIBJIEHUS] 3aKOHA OOJIBIIMX YHMCEI B IPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBAThH MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHHUH, YMCIO IepecTaHOBOK; OumHOM HploToHa; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PacCy>KICHUS IJIsl PEeLIEeHUS 3a/ay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETIb U UHTEPIPETUPOBATH NOJIyYEHHBIA PE3YyIbTaT

YMeHHne onepupoBaTh IOHATUSAMH: TO4YKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIMYMHA YIVIA, IUIOCKUH yrol,
JBYI'PaHHBIA yroJ, TPEXTPAHHBIA YIroOJ, CKPEIIMBAIOLIMECS IPSMBIE,
NapaJuIeJIbHOCTh U NEPHEHAUKYISPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTOJI MEXIy HPSIMOM M IUIOCKOCTBIO, YIOJl MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
peLIeHNH 3aJau U3yueHHbIE (PAKTBI M TEOpEeMbl IJIAHUMETPUHU; YMEHHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa9u
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YMeHue onepupoBaTh MOHATHUAMHM: IJIOMIAAL (HUTyphl, 00BEM (UTYDBI,

MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,




KyO, TmapajuleNienunen, Npu3Ma, NuUpamuiaa, Qurypa M MOBEPXHOCTH
BpallleHusl, UUIUHAP, KOHYyC, Imap, cdepa, MIomans cepsl, MIOMAIL
MOBEPXHOCTH TMHPaMH[BI, TPU3MBIL, KOHycCa, IMIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO Napajuienenuneaa, NupamMuabl, NPU3MbL, LWIAH]IPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUsI KOHyca M LWIMHIpA,
napajuyieJbHble OCH WM OCHOBAHUIO, CEYEHHWE I1apa, IUIOCKOCTh,
Kacaromasicsi cepsl, LWIMHAPA, KOHYCa; YMEHHE CTPOHWTH CEUYCHHE
MHOTOTPaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpalLlEHUs1, UX CEYEHMsI, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPECTB;
yYMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITELHO
(GopMyIHpOBATH OIpEEIICHUS] U3Y4aeMbIX (PUTYp, BBIIBUTaTh THIIOTE3BI
O CBOMCTBAaxX M MPHU3HAKAX M€OMETPUYECKHX (PUTyp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccuukanuio ¢uryp mno
pa3IMYHBIM TPHU3HAKaM, BBITOIHATH HEOOXOIUMBIEC JIOTOJHUTEIbHBIC

MOCTPOCHUS

11
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YMeHue omepupoBaTh THOHSATHSMH: JBH)KCHHE B TIPOCTPAHCTBE,
napajuieNIbHbIA TMEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue 1M0A00UsA, TOAOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJOOHBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
UCKYCCTBE, apXUTEKTYypEe; HCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUU 3a/la4; HaXOJAUTh TeOMEeTpUYECKHE BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, o0BEM) TPU pelieHUuW 3a7ad U3 JPYruX ydeOHBIX
NPEMETOB U U3 PealbHOM KU3HU; YMEHHE BBIUUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJTMHA, YTOJ, IUIOMmANb, OOBEM, TUIOMAAb TOBEPXHOCTH),
UCNONB3Yysl M3y4YeHHbIe (DOPMYIBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb ChEpHI;
00bEM Ky0a, MPsIMOYTOJILHOTO MapajulesienuIeaa, MUpaMuibl, MPHU3MBI,
IUTMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOMUTh OTHOIICHHE OOBEMOB

NoJ00HBIX (uryp

YMenue ONCPpHUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaA KOOPAWHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOpPJAWHATBI BEKTOpa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa Ha YHCJIO, Pa3IOKCHHUEC BCKTOpa II0 6a314cy,
CKaJIIpHOC TIMPOMU3BCACHUC, BCKTOPHOC IMPOU3BECACHHUEC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BCKTOpHBIﬁ n KOOpIII/IHaTHHﬁ MCTO

1 pCHICHUA TCOMCTPUUCCKHUX 3aJad W 3agad JAPYrux y‘-Ie6HI)IX




MPEIMETOB
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YMmenue BbIOMpaTh MOIXOMSIIUMN METOX Ui pPEIICHHWS 3a/auH;
IIOHMMAHHAE 3HAYMMOCTM MAaTEMaTHMKM B W3YYECHHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB U  SBJIECHUN; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKM B MCKYCCTBE, YMEHHME IPUBOAMTH
IIpUMEPBl  MaTEMaTUYECKMX OTKPBITUHA POCCHMCKOM H  MHUPOBOH

MaTeMaTH4YeCKOM HayKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

Koxn

1 Yucna u BBIYUCICHUSA

11 HatypanbHblie u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX YnCel

12 Panmonanbhple  yucna. OOBIKHOBEHHbIE U J€CATUYHbBIE JpOOM, IPOLIEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KopeHb HaTypajibHOH creneHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallloOHaIbHBIM NoKa3aTesneM. CBOMCTBa
' CTENEeH!

. CuHyc, KOCHMHYC M TaHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecATHIHbIE U HATYPAIbHBIC JTOTapH (MBI

JeiictBuTenpHble YHCia. ApuU(PMETHYECKUE OINepalud C JCHCTBUTEIHbHBIMU
1.7 yuciaamu. [IpuOakEéHHbIE BEIYMCIIEHUS, IPAaBUIa OKPYTJIEHUs, IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIEHUN

1.8 ITpeoOpa3oBaHue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [TokazarenabHble U IOTapUPMUUECKIE YPABHEHUS

2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKe HEpaBEHCTBA

2.8 Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu




2.11

Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUI. OnpeaennTesb MaTPULIbI

3 OyHKIUHN U TpapuKu
31 @Oynkuus, cnocoObl 3ananus ¢yskiuu. ['paduk Qyskiun. BzaumHO oOpaTHbIE
' ¢yskuun. YétHele u Heu€éTHble QyHKIMU. [lepruoanueckue GyHKIUM
OOnacte ompeneneHuss U MHOXKECTBO 3HaueHMM (yHkuuu. Hymum Qynkuumm.
32 [IpoMexXyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' MaxkcumymMbl 1 MUHUMYMbl GyHkuuu. HauOonblnee M HauMeHblllee 3HAa4YEHUE
(GYyHKINMU Ha TPOMEKYTKE
33 Crenennas (yHKIUS C HATypaJibHBIM M IEJbIM MOKaszareiaem. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTETICHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToThl TpadukoB ¢yHkumid. CpoiicTBa  (QyHKUIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyiia CI0KHBIX POLIEHTOB
4 Hauana maTremaTueckoro aHaiumsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUHA
[IpumeHeHne NPOM3BOAHON K HCCIENOBAaHUIO (QYHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxxaeHne HamOONbIIero U HauMEHbIIEero 3Ha4eHus (pyHKLUUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe ¥ TITOCKOCTH B TTPOCTPAHCTBE




7.3

MHororpanHuku

7.4

Tena 1 OBEPXHOCTU BpallCHUS

7.5

Koopaunats! 1 BEKTOPBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsin JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

1.denepanbhHas paboyasi mporpaMma CpeIHETro 00111ero o0pa3oBaHuUs

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

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

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

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

HuTepHET — 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



