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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHS TCOMETPHHM B HANPABICHUU JTHUYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIHHOT0, XapaKTepe OTPAKCHUS
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyaluxcsi, a TaKKe KayeCTB MBIIUICHHS, HEOOXOIUMBIX JIA aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTHU, TaK U TYMAaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO ObITHS, (opma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoOro kypca «l'eomerpus» Ha 06a3z3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJI0JKEHNs 00pa3oBaHus
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zoMm, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIWMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT sl pelieHus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTMPEACIEHHBIM 00pa30M OpraHU30BaHHAs padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METONY OOy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX O00pa3oB M  3aja4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautca 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeoMeTpuu. Touka, TmpsAmas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApajyleibHbIE IIPsSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNbHbIX  MiockocTed. [lpocrelimue mpocTpaHCTBEHHbIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH MPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IFIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, TpaHd H
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJa; MpPaBUIbHAA TPEYroJbHAs IUpaMUIa W IPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTH NPABWIBHOW MUPAMHIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpaXkTaHCKOW UJICHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOT'O BKJIAJIa B ITOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMAaTHYECKUM aCIIeKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duzruecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHEM COBEpIlaTb OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 3a]1a4 MaTeMaTHIEeCKOW HAIPaBIECHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX IpoOseMm;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYyJIBTYpPOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH ¥  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTHUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

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

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATh 0O0OOIIEHNS U BBIBOJBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmaumeii:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHPOPMAIMIO, IPEACTABIATH €€ B pa3inuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

chpopmMuposaHHocms CoOYyUAIbHbIX HABLIKOE 00YUAIOUUXCHL.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATH MOJyUYEHHBIA PE3yJIbTAT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe M CXOACTBO MO3ULHI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh Ka4eCTBO CBOETO BKJaJa B OOIIMNA TPOAYKT IO KPUTEPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJISTH ILJIAaH, aJITOPUTM pPElIeHUs 3a]1au, BEIOUPATh CIIOCO0 PEIICHHS
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMAECHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;



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

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOiIOKEHUE NPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHUKA, MPABUIHLHBI MHOTOT'DAaHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTPaHHUKH, BEIOMpas OCHOBaHUS  JyIS
Kiaccupukaruy  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPaHHUKH; IIPaBUJIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUTIBEI TOCTPOSHUSI CEUCHU M, UCIIOIB3YsI METO/I CIEOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEHICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIUYHCICHUE PACCTOSIHUU MEXKIY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUYMH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHYECKMX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00BEMBI U TUIONIAA MMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEeACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPAMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIE 3HAHHUS Ha MPAKTUKE: aHAJIM3UPOBATH pPEAJbHbIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrmapara aareOpsl; penarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE 10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Bubmmorexa LIOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBIE NH(POBLIE

Ne Jara
Tema ypoka Kontpossnsie | IIpakTHueckue o0pa3oBaTe/ibHbIe
n/n Bcero HM3y4YeHHA
padoTsI padoTsl pecypcbl
OCHOBHBIC MTOHSITHSI CTEPEOMETPHHU: TOUKA, MpMasl,
1 IJIOCKOCTh, MPOCTpaHcTBO. [IpaBuiia n3o0pakeHus Ha 1 Bubmuoreka [IOK
PHCYHKAX: H300paXeHHUs IIOCKOCTEH, apaienbHbIX https://m.edsoo.ru/aecc77cd
MIPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 ITonsiTHs: MepeceKarourecs MI0CKOCTH, 1 bubaunoreka [JOK
MepeceKaroIrecs npsiMast i MIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsaTus: mepecekaroniyecs mioCKOCTH, 1 bubmuotexa IIOK
HIepeCceKarouecs MpsMast U MIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'PaHHUKaMH, H300paKeHre
4 P ’ p 1 bubmuoreka IIOK
MHOT'OI'paHHUKOB Ha PUCYHKAX, HAa IIPOCKIITMOHHBIX
P PHEYHIAX, P https://m.edsoo.ru/a63959ed
gyeprexax
5 HauanbHble cBeneHus o kyOe ¥ mupamuze, ux 1 bubnuoreka [JOK
pa3BépTku U Mozenu. CedeHrss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanbHble cBenenus o kyOe 1 mupamuze, ux bubnunoreka I[JOK
6 i 1
pa3Béptku U Mozenu. CedeHrss MHOTOTPaHHUKOB https://m.edsoo.ru/3d8ffd32
[NonsTHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU
7 P 1 bubanoreka [JOK
CTEpEOMETPHHU: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3
P P P P https://m.edsoo.ru/Occ5c4fe
HHUX
[NonsTHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU
8 P 1 bubanorexa [JOK
CTEepEOMETPHHU: aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3
P P P P . https://m.edsoo.ru/239c8ch4
HHUX
[NonsiTHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU
9 CTepeoMeT aKCHOMBI CTepeo eTp crenc 3 1 buGmmorexa LIOK
T METPHH: AKCHOMBI CT! METPUH U CIIENCTBUS U
P P P P https://m.edsoo.ru/65c6b106
HHUX
[NonsTHE 00 aKCHOMATHYECKOM MOCTPOCHUU
10 CTepeoMeT AKCHOMBI CTepPEOME ; cienc 3 1 bubmmorera LIOK
T METPHH: aKCHOMBI CT METPUH U CIIEACTBUS U
P P P P https://m.edsoo.ru/258fc245
HHUX
11 BzanMHOe pacronoxeHne IPSIMBIX B IIPOCTPAHCTBE: 1 Bubmmoreka [IOK
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NEPECCKAIOIUECCS, TTAapAJUICIbHBIC U CKPCIINBAIOIINECCA
IpAMBIC

https://m.edsoo.ru/1a2520f6

HapaJ'IJ'IeJ'IBHOCTB MpsAMBIX U IUIOCKOCTE B

bubanorexa [JOK

12 : ;
TIPOCTPaHCTBE r[apainnem,ﬂme TIPSIMBIE B IPOCTPAHCTBE; https://m.eds0o.ru/93ad36b3
MapayIeTbHOCTD TPEX MPSIMBIX
13 [TapannenbHOCT NPSAMBIX U INIOCKOCTEN B bubnmnoreka [TOK
npoctpanctie: [TapasneabHOCTh MPSAMOH U IIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VY1161 ¢ COHAaNpPaBIEHHBIMU CTOPOHAMHU bubamorexa LIOK
P P https://m.edsoo.ru/9f4071b9
15 Yroa Mexty npsIMbIMHU B IT HCTB bubamorexa LIOK
O MO TIp pocTpaticse https://m.edsoo.ru/fe733862
16 Yroa Mexy npsIMbIMUA B TPOCTPAHCTBE Brbmorexa LIOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapannensHOCTh MIOCKOCTEH: MapaiebHbIe bubnunoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 Croi N . bubaunoreka [JOK
BOMCTBA MapaJuIeNIbHBIX IIOCKOCTEH hitps://m. eds00.ru/e504d656
19 [Ipocreiitiue npocTpaHCTBEHHbIE (UTYPbI HA bubnunoreka I[JOK
TUTOCKOCTH: TETpasp, KyO, mapaienenures https://m.edsoo.ru/4a28dc02
20 HocTPOGHHE CoqeHI bubanoreka [JOK
TPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
1 ocTPOGHIE CEqeHIL bubanoreka [JOK
TPOCHHE CCHEHIH https://m.edsoo.ru/ec26fe5d
" Ko::po;}.:a;; pla_tlt;oz;;[: Tehgz ITpsiMBbIe U IIIOCKOCTH B Butnorexa LOK
Hpocipar ?3 - APAICIILHOCTD HPAMBIX H https://m.edsoo.ru/9a0ade56
IUIOCKOCTEH
23 [lepneHIMKYISIpHOCTD NPSAMON U TUIOCKOCTH: bubnuoreka [JOK
MIePIICH UK YIISIPHBIC TIPSMBIE B TIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
IIpsiMble napaenbHble U NEPIEHIUKYIISPHBIE K bubnuoreka [JOK
24
IIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsiMble napaenbHble U NEPIEHAUKYISPHBIE K Bubmmoreka LIOK
IIOCKOCTH https://m.edsoo.ru/ba545966
. bubamorexa [JOK
26 [pu3Hak MeprneHANKYISAPHOCTH NPSAMO# U TIIOCKOCTH

https://m.edsoo.ru/f85bfc46
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https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

Bbubanorexa [JOK

27 [pu3Hak MepneHIUKYIIPHOCTH TPSMON H TIIOCKOCTH https://m.eds0o.ru/79165d15
28 TeopeMa o mpsAMOil NEPIEHTUKYISIPHON INTIOCKOCTU EH6H_HOTeKa Lok
https://m.edso0.ru/635¢5087
29 Teopema o mpsiMoi NIEPTIEH TUKYISIPHON TIOCKOCTH bubmorexa [10K
https://m.edsoo.ru/bd3745f8
30 TeopeMa o psIMOii IEPIICHTUKYISIPHOM TIOCKOCTH bubmorexa 10K
https://m.edsoo.ru/7d18834b
31 [leprienauKynsAp U HAKJIOHHBIE: PACCTOSHUE OT TOUKU bubaunoreka [JOK
JI0 TUTOCKOCTH, PACCTOSIHUE OT MPSAMOIA 10 TIIOCKOCTH https://m.edsoo.ru/33c477d3
32 [leprienauKynsAp U HAKIOHHBIE: PACCTOSHUE OT TOUKU bubaunoreka [JOK
JI0 TUTOCKOCTH, PACCTOSIHUE OT MPSAMOM 0 TIIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepnieHTUKYSp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubnunoreka [JOK
JI0 TUTOCKOCTH, PACCTOSIHHE OT MPSAMOIA 10 TIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieHTUKYSp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU bubnuoreka [JOK
JI0 TUTOCKOCTH, PACCTOSIHHE OT MPSAMOIA JI0 TIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 YTIIBI B IPOCTPAHCTBE: YOI MEXKIY MPSIMOM U bubnuoreka I[JOK
IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIii yrou, JJUHEHHBIH yroy ABYTpaHHOro yriia BH6H,HOTeKa LHOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHblil yroi, JUHEHHBIN yroi ABYTPaHHOIO yria Bubmorexa [1OK
https://m.edsoo.ru/c7c777ed
38 [leprieHANKYISAPHOCTD INIOCKOCTEH: MPU3HAK bubnunoreka [JOK
MEPIECHUKYISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [leprieHANKYIAPHOCTD INIOCKOCTEH: MPU3HAK bubnunorexa [JOK
MEPIICHANKYISIPHOCTH IBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
10 IlepneHaMKyISIpHOCTD IJIOCKOCTEN: IPU3HAK bubnuoreka [JOK
MEPIICHANKYISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx MmeprIeHIUKYIIPAX BHGH_HOTeKa LOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIApax BH6H_HOTeKa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHANKYIApax brbmmorexa [IOK

https://m.edsoo0.ru/9f246736



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736

KontponbHas pabora o temam "IlepreHauKyIIpHOCTH

44 Y bubaunorexa [JOK
MPSAMBIX U IIOCKOCTEH" U "V TIIBI MEXKIY MPSIMBIMH U
P N Y 1P https://m.eds00.ru/5b971ef3
TUIOCKOCTSIMH
[oHsiTHe MHOTOTpaHHHUKA, OCHOBHBIE DJIEMEHTHI
" D Bbubaunoreka [JOK
MHOTOTPaHHHUKA, BBIYKJIBIC U HEBBITYKITBIC
P e e https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKH; pa3BEPTKa MHOTOIpaHHUKA
[Ipusma: n-yronpHasi npu3Ma; rpaHd ¥ OCHOBAHUS
46 HpI/IBMH' i }:IFMaH u HaKIJ)'IOHHaSIFII; W3MEBI; OOKOBas U Bubmoreica LIOK
PHIMBL TP PHIMEL https://m.edsoo.ru/b4ad63ad
TIOJTHAs TIOBEPXHOCTH TIPH3MBI
47 [Tapannenenumnen, NpsIMOYrOlbHBIN MapasuieNenune]] 1 bubaunoreka [JOK
ero CBOWCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas NIMpaMua, TpaHd ¥ OCHOBaHUE
48 P 5 4 P P Bbubaunoreka [JOK
nmupaMuabl; OOKOBAs U IOJIHAS MMOBCPXHOCTH ITUPAMHUIBI,
P .. P PAMIA https://m.edsoo.ru/fblcd0a5
IpaBUJIbHaA U YCEYCHHas NMUpaMuaa
HpaBI/IJ'IBHLIC MHOI'OTpaHHUKU: TTOHATHUE ITPABUIIBHOT'O
49 MHOTOTpaHHUKA; IPaBUIbHAS IpU3Ma U NIPaBUIbHAS bubnuoreka [JOK
NUpaMu/Ia; IPABUIILHASI TPEYTONIbHAS MUpaMuIa 1 https://m.edsoo.ru/074c8865
MIPaBUIIbHBII TETpasdIp; Kyo
50 IIpencraBnenue 0 NpaBUIbHBIX MHOTOIPAHHUKAX: bubnunoreka I[JOK
OKTAa3/Ip, TOACKA3AP U UKOCASP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHTEIBHO
51 TOYKH, IPSIMOH, TITIOCKOCTH. DIEMEHThI CHMMETPHH B bubnuoreka [JOK
MUpPaMHUIax, napajieNenuienax, MpaBmiIbHBIX https://m.edsoo.ru/b9e777d9
MHOTOTPaHHUKAX
59 Beruncienue 2ieMeHTOB MHOTOTPaHHHUKOB: pEOpa, bubnunorexa [JOK
JIMATOHAJIH, YTIIBI https://m.edsoo.ru/6cdbecef
ITnomans OOKOBOI MOBEPXHOCTH U ITOTHON
53 OBEPXHOC ol ) 3 OlIa]ib OCHOBAHUH Bubmorexa [IOK
MIOBEPXHOCTH NPSMOH MPU3MBI, IUIOIIAAb OCHOBAHHH,
P P . P . https://m.edsoo.ru/37d84157
TeopeMa 0 GOKOBOI MOBEPXHOCTH MPSMON IIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U IOBEPXHOCTH
54 et . P p 5 . bubanoreka [JOK
NPaBWIBHOM IMPAaMHIbI, TEOpEMa O IDIONIan OOKOBOM
P P . A > P Ha https://m.edsoo.ru/5603e30b
TIOBEPXHOCTH yCEYEHHOH TUPAMHIbI
Bubmmoreka [IOK
55 Kontponsras padora o reme "MHOrorpaHHIKA" 1

https://m.edsoo.ru/a95f5c04
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Bbubanorexa [JOK

IT & 1
56 osTHe 00 00bEME https://m.eds00.ru/7ad0020b
.. Bubmoreka [IOK
57 ObEm mpanye! ! https://m.edso00.ru/235171b3
.. Bubmoreka [IOK
1
58 OObEm mpamm b https://m.edsoo.ru/f47dfefd
.. Bubmoreka [IOK
1
59 OObEm mpamm b https://m.edso00.ru/79¢10312
.. Bubmuoreka [IOK
60 Oneém mpamyp! ! https://m.edsoo.ru/2faadc3f
.. bubmuoreka [IOK
1 1
6 OObem mpr3wet https://m.edso00.ru/79853608
bubaunoreka [JOK
2 ¢ 1
6 OOhem mprsmet https://m.edso00.ru/1e053890
.. Bubmuoreka [TOK
63 OObeM npusMEI ! https://m.edsoo.ru/482d3f51
64 KonrponbHast pabora 1o teme "O0bEMBI 1 bubnuoreka I[JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
65 [oBTOpenue, 0000IIEHHE CUCTEMATU3AIHST 3HAHUH. 1 bubanoreka [JOK
IocTpoeHue ceueHU B MHOTOTPaHHUKE https://m.edsoo.ru/098bedad
[oBTOpenue, 0000IIEHHE CUCTEMATU3AIHS 3HAHUH.
Bolunicnienue paccTossHUAN: MEKAY ABYMsSI TOUKAMH, OT bubnuoreka [JOK
66 . 1
TOYKH JI0 TIPSIMO#, OT TOYKH JI0 IUIOCKOCTH, MEKIY https://m.edsoo.ru/f7792ba9
CKPEIIUBAIOIIUMHUCS TIPSIMBIMH
bubanoreka [JOK
67 n 5] 1
ToroBas KOHTpOILHAs pabora https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600mEeHe CHCTEMATH3AIHS 3SHAHMUIA.
68 Beoruriciienue yrioB: MeXAy CKpeLUMBAIOLIUMUCS 1 Bubmmoreka IIOK
MPAMBIMH, MEKIY PSAMON ¥ TUIOCKOCTBIO, TBYTPAHHBIX https://m.edsoo.ru/56765e8b
YIJIOB, YIIIOB MEX/Y ITOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIICICTBHUS U3 HUX MPH PEIICHUH
' reOMETPUIECKUX 3a1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHIUKYISPHOCTH
' MPSIMBIX U INIOCKOCTEN
24 KnaccupunupoBaTh B3aMMHOE PACMOJIOKEHHE TPSMBIX U IIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh NOHATUAMU: ABYTPAHHBIN yroJ, rpaHd JBYIPaHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPaHHOTO YIJIa, TpaaycHas
Mepa ABYIPaHHOIO yria
- OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BBINYKJIBIM U HEBBITYKJIBIN
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, TPABUIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTh OCHOBHbBIE BH/bI MHOTOTPAHHUKOB (NMHpaMuja, NpuU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
- g K1accupuKanuy  (BBIOYKJIbIE U HEBBIIYKJIbIE  MHOTOI'DaHHMKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M  HAKJIOHHBIE IPU3MBI,
napasiesienune bl)
- g OnepupoBaTtb HOHATHSAMMU: CeKyIas IUIOCKOCTb, ceueHue
' MHOTOI'PaHHHUKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCTIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:

BU/J] CBEpXY, COOKY, CHU3Y




7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropyurMaMm, MNPUMCHASA H3BCCTHBLIC AHAIUTUYCCKUC MCTOAbI IIPpU
peIICHHU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemrate 3a1aun Ha HAXO0XICHUE TEOMETPHUUYECKUX BEJIMYUH IO 0Opasiam
WIM aJrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOHIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BBIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensTs reomerpudeckre (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEearoJaralouX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS

IPUMEHEHHUS 33]IaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL INpUMEPbI MAaTCMAaTHUUCCKUX 3aKOHOMepHOCTeﬁ B IIpHUpPOJC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh pPeallbHbIE
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLECCe IOMCKa
peleHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh pEaJIbHbIE CUTYyAallUH Ha SI3bIKE T€OMETPUH, MCCIENOBATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnmnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HpsMas, IIOCKOCTb, NMPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHHUM  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleJIbHbIE W CKpEIIMBAKOIIMeCs IpsMble. [lapaienpHOCT MHPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TapajljiebHBIE TPSIMBIE B  MPOCTPAHCTBE,
MapaJIENbHOCTh TPEX MPSIMBIX, MapPaUICIbHOCTh NPSMOW M TUIOCKOCTH. YTJBI C
COHaIllpaBJICHHBIMU CTOPOHAMM, VYIrojJl MEXAYy IMNpAMBIMU B IMPOCTPAHCTBC.
[TapanienbHOCTh MIOCKOCTEN: MapajuleNbHble MJIOCKOCTH, CBOWCTBA MapauIeIbHbIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI Ha TIJIOCKOCTH: TETPadp,

KyO, mapaJijiesienumne, moCTpoeHne CeueHnn

7.3

[lepneHuKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapasliebHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEeHIUKYIIPHOCTH MPSMON U INIOCKOCTH, TEOpEMa O MPSIMOM MEPIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B TPOCTPAHCTBE: Yrojl MEXAy TMpsSMONM U IUIOCKOCTHIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHbIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUsS (PUTyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
MpU3HAK  MEePHEHAMKYISIPHOCTH  ABYX  Iuiockocted. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOTI'OI'paHHHUKA. HpmMa: N-yrojabHas
npu3Ma, rpaHu U OCHOBAHUS NPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaMHUJIbI,
OOKOBas W IOJIHAS MOBCPXHOCTH MUPAMU/JBI, IIPpABUJIbHAA U yCe‘-IéHHaH nupamujia.
ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC

NpaBHJIIbHOTO MHOTOT'paHHUKA, IpaBUJIbHAA TpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,




NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUA M TPAaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTa3Jp, AoAeka’ap u ukocadapyrue CedeHus

MIPHU3MbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpAaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, Hp?[MOI\/JI,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAAX, HapaJuICICIIUIICAax, IMPaBUJIbHBIX

MHOTI'OrpaHHUKax

7.6

Bbrunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. Ilnomans
OOKOBOM TMOBEPXHOCTH W TMOJHOH MOBEPXHOCTH MPSAMOW TPHU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH MPABHIBHOM NHMPAMHABI, TEOpEeMa O IUIOIIAJH

yceu€HHol nupamupl. [lonarue 00 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tono6Hble Tena B npoctpaHcTBe. COOTHOLIECHUS MEKY IIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥ 00pa30BaTe/ILHOI MPOrPpaMMBbI CPeHEro 061ero 0opa3oBaHusI

Bnagenue meronamu J0Ka3aTeNbCTB, aITOPUTMAaMHU PELICHUS 3a]1a4; YMEHUE
¢bopMynupoBaTb M ONEPUPOBATH TOHATUSMHU: OINpEAETIEeHUE, aKCHOMa,
TeopeMa, CIlIeACTBHE, CBOWMCTBO, MPHU3HAK, J0KAa3aTeIbCTBO, PAaBHOCUJIbHBIE
(hopMyTUPOBKH;, TMPUMEHSTH HUX; yMeHHe (OpMyaupoBaTh OOpaTHOE U
MPOTUBOTIONIOKHOE YTBEP)KICHHUE, TMPUBOJAUTH MPUMEPHI U KOHTPIPHUMEDHI,
HCI0JIb30BATh METO/]T MaTeMaTH4YeCKOn WHTYKITUH; MPOBOJNTH
JI0Ka3aTeNbHbIE PACCYXICHUS MPU PELICHUH 33734, OLEHUBATh JIOTUYECKYIO
MPaBWIBHOCTh  PACCYKJIEHWW;, yMEHHE  ONEpPUpOBaTh  TOHATUSIMH:
MHO>KECTBO, IOJIMHOKECTBO, OTEpallid HaJ MHOKECTBaMHU; YMEHHUE
WCIIOJb30BATh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Juisl  ONKCAaHUS
peanbHBIX MPOLECCOB U SBJICHUW W NPU PEIICHUM 3aJ1ad, B TOM 4YHCIIE W3
OpYrux y4eOHBIX MpPEeIMETOB; YMEHHE OIEepHUpOBaTh MOHATUSAMU: Tpad,
CBS3HBIA rpad, AepeBo, HMKI, rpad Ha IJIOCKOCTH; YMEHHE 33a/7aBaTh U
OMHCHIBAaTh TIpadbl Pa3IUYHBIMU CHOCOOAMH; HCHOJB30BaTh Trpadbl MpU

PEIICHNH 3aJa4

VYmenune OIICpHUPOBATh IOHATHUAMU: HATYpaJIbHOC YHUCIO, LEI0€ YHCIIO,
CTCIICHb C LCJIBIM IIOKa3aTCJIeM, KOPECHb HaTypaHBHOﬁ CTCIICHU, CTCIICHb C
palliOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHL C I[eﬁCTBHTeHBHBIM II0Ka3aTcJjcM,
norapn(bM quciia, CHHYC, KOCMHYC U TAaHI'CHC IPOU3BOJILHOI'O YHCJia, OCTATOK
o MOAYJI0, palrOHAJIBHOC YHUCIIO, UPPALNUOHAIBHOC YHCIIO, MHOXCECTBA
HAaTypaJIbHBIX, LCJIbIX, PallUOHAJIbHBIX, HeﬁCTBHTeHBHLIX 4YuCceil; YMCHHC
HCIIOJIb30BaTh IIPHU3HAKK ACIIMMOCTHU, HauMEHBIITHNN O6H.[PII>1 ACIIUTCIIb U
HaMMCHbBIIICC o6mee KpaTHOC, aJIrOPUTM EBknuna IIpu PpCUHICHUUN 3alayl;
3HAKOMCTBO C PAa3JIMYHBIMHA MMO3UIIUOHHBIMH CUCTEMAMHU CUHHUCIICHHUA; YMCHUC
BBIIIOJIHATh BBIYUCIICHUE 3HAYCHUM U npeo6pasoBaHI/I;1 Bpra)KeHI/Iﬁ (18]
CTCIICHAMHU U HOFapH(bMaMH, npe06pa30BaHI/15{ )IpO6HO'paI_II/IOHaJ'IBHBIX
BBIpa)KeHPIfI; YMCHUC ONCpHUpOBATH TMOHATHAMHU: TIOCJICAOBATCIBHOCTD,

apupMeTHyecKas MpOrpeccusi, reoMeTpuyeckas Iporpeccus, OeCKOHEYHO




yObIBaroIIast reoMeTpuyuecKas nporpeccus; yYMEHHE 3a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJE C TOMOUIBIO PEKYPPEHTHBIX (OpMYII;
YMEHHME OIEpUPOBATH IOHATUSAMU: KOMIUIEKCHOE YHUCIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCJIa, MOJIYJIh M apryMEHT KOMIUIEKCHOTO YHucia, (dopma
3alMcU KOMIUIEKCHBIX uucen (FeoMeTpuueckas, TPUTOHOMETpUYEcKas u
anreOpandeckasi); yMeThb NPOU3BOAUTH apuPMETHUYECKHE JACUCTBUSA C
KOMIUIEKCHBIMH ~ YHCJIaMH;  MPUBOAMTH  HPUMEPHl  HUCIIOJBb30BaHUS
KOMIUIEKCHBIX UHCEN; ONEpUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICII OITPCACIIUTEIA

YMeHHne onepupoBaTh IOHATHSAMHU: palMOHAIBHBIC, HWPPALMOHAJIBHBIE,
MOKa3aTejabHble, CTENEHHbIe, JIorapu(@MHUUEcCKue, TPUTOHOMETPUUYECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONEPUPOBATH NOHATUSIMMU:
TOKJIECTBO, TOJIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHUE, HEPABEHCTBO,
CUCTEMA YPaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB
U CUCTEM; YMEHHUE pelIaTh YPaBHEHHUsI, HEPABEHCTBA U CHUCTEMBI C TOMOIIBIO
pa3IMYHBIX NPHUEMOB; pEIIaTh YypPAaBHEHMS, HEPABEHCTBA U CHUCTEMBI C
apaMeTpoM; NPUMEHATH YPAaBHEHMs, HEPABEHCTBA, MX CHCTEMBI MJIA
peleHnsl MaTeMaTUYeCKUX 3a/ad ¥ 3a/1a4 U3 Pa3IN4HbIX 00JIacTel HaAyKu U

peaNbHOM )KU3HU

YMenue omnepupoBaTh MOHATHUSAMH: (YHKUMS, UYETHOCTh (YHKIHUH,
HNEPUOJUYHOCTh (PYHKIIMM, OrPAaHUYEHHOCTh (PYHKIHUHU, MOHOTOHHOCTh
GbyHKIMKM, SKCTpeMyM (QYHKIMHM, HauOoJiblliee M HaMMEHbIee 3HAYCHUS
(GyHKIIMM Ha TMPOMEXKYTKE, HEMpepbiBHAs (PYHKLHS, aCUMITOTHI Tpaduka
GbyHKIMM, TepBas U BTOpas Npou3BOAHAS (YHKUWH, T€OMETPUUYECKHI U
¢buznueckuif  CMBICT  TPOM3BOAHOM, IEpPBOOOpa3Hasi, OMpPENEIEHHBII
UHTETpall; YMEHHE HaxXOIUTh AaCHUMNOTOTHl TIpaduka (QYHKIUU; YMEHHE
BBIYUCTISATH IPOU3BOIHBIE CYMMBI, MPOU3BEIACHUS], YaCTHOIO M KOMIIO3HUIUH
(GyHKIMI, HAXOIUTH YpaBHEHUE KacaTelbHOU K rpa@uky (yHKIHMH, YMEHHE
HaXOJWUThb MPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH; YyMEHHE HCIOJIb30BaTh
INPOM3BOJIHYIO [UI HCCIIEAOBaHUS (YHKUMN, HAXOJUTh HaumOOJIbLINE U
HaVIMEHbIINE 3HAYeHHUA (YHKIHUH; CTPOUTh TpapuKH MHOTOWIEHOB C
UCMOJIb30BAaHUEM  amlmapaTa MaTeMaTHYecKOTO  aHalMu3a; IPUMEHSTh
IPOM3BOJIHYIO /ISl HaXOXKJIEHHMs] HAWIy4Ilero pPEelIeHUs B MPUKIAJHBIX, B
TOM YHCJI€ COLIMATbHO-OKOHOMUYECKUX M (U3UUECKUX 3a]adax; HaXOJIUTb
IIOMA U 00BEMBI (UTy C MOMOIIBIO MHTErpasia; NMPUBOJUTH HMPUMEPBI

MATEMAaTUYCCKOTO0 MOACIUPOBAaHUA C IMOMOIIBIO IlI/I(I)(I)CpCHI_II/IaHBHLIX




YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMU: Tpaduk (GyHKIUHM, oOpaTHas (QyHKIHA,
KOMNO3MLMs (DYHKIHMHA, JWHEHHAas GYHKOUSA, KBaapaTH4HAs (QYHKIHS,
panmoHanbHas (QyHKOMA, CTerneHHas (yHKUHSA, TPUTOHOMETPHUYECKUE
¢GbyHkuMu, OOpaTHBIE TPUTOHOMETPUYECKHWE (YHKIWHU, TOKa3aTelbHAs |
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTHh TpaduKd H3yUYEHHBIX
(GyHKIMH, BBIIOJIHATH MpeoOpa3oBaHusl TpaduKoB (YHKIHNA, HCIIOIB30BATh
rpaduKy Ui U3YYEeHUS MPOLECCOB U 3aBUCUMOCTEH, TPU PELICHUH 331a4 U3
JIpYruX YYeOHBIX TIPEJIMETOB W 337a4 U3 pEaTbHON KHU3HH, BBIPAXKAThH
(dopMynaMu 3aBHCHMOCTH MEXIY BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA H
rpadguky GYHKIMM A0 pelleHus YpaBHEHMM, HEpPaBEHCTB U 3alad C
napameTpamMi; H300pakaTh HAa KOOPAWHATHOW TUIOCKOCTH MHOMKECTBA

pelLIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 3a/Jaddl pPa3HbIX TUIOB (B TOM YHCIE Ha
MPOLIEHTHI, JOJM M YacTH, Ha JBW)KEHHE, padoTy, CTOMMOCTb TOBapoB M
yCIyT, HAJOTH, 3a/Ja4dl W3 00JacTH yNpaBieHHs] JUYHBIMH U CEeMEMHBIMU
(uHaHCaAMM); COCTABJISITh BBIPAXKEHUS, YPAaBHEHMs, HEpPABEHCTBA M HUX
CUCTEMBI MO YCJIOBHIO 33Jaud, MCCIEIOBATh IIOJYYEHHOE pEIICHUE U
OIICHUBAaTh MPaBJAONOJOOHOCTh pPE3yJIbTaTOB;, YMEHHE MOJEIHPOBAThH
peanbHble CUTyallMHM Ha $3bIKE MAaTEMAaTHUKH; COCTABJISITh BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHUIO 3aJa4M, UCCIIEI0BATH
IIOCTPOCHHbIE ~ MOJENM C  HCHOJb30BAaHUEM  ammapara  anreOpsl,

UHTEPIPETUPOBATH MOJTYUYECHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMH: cpelHee apudmMeTuyecKkoe, MeauaHa,
HauOoJblllee M HAWMEHbIIee 3HAueHUs, pa3Max, JUCIEepPCHUsi, CTaHIApPTHOE
OTKJIOHEHUE YHUCIOBOTrO Habopa; yMEHHE W3BJIEKaTh, HWHTEPIPETHPOBATH
uH(bOpMaIMIO, TPEICTaBICHHYI0 B TaOnuIax, Ha Auarpammax, rpadukax,
OTpaXarollyl0 CBOWCTBA pealbHBIX IMPOILECCOB U SIBICHUMN; MPEACTABIAThH
uHbOpMAIIMI0O C TMOMOIIBIO  TabmuIl ©  AMarpaMM; HCCIeI0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCJIE€ C MPUMEHEHHEeM TIpaduuecKux
METOJIOB U DJEKTPOHHBIX CPEJCTB; TpadUUYecKH HCCIEeIOBaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMmenue ONCpHUPOBATH IMOHATUAMMU: CﬂyqaﬁHBIﬁ OIIBIT U CHy‘l&ﬁHOC C06BITI/Ie,
BCPOATHOCTDH CHy‘I&fIHOI‘O CO6BITI/IH; YMCHHUEC BBIYHUCIATH BCPOATHOCTL C

HUCIIOJIb30BAHHEM rpa(bnqecm/lx MCTOOOB; NPUMCHSITH (bOpMyJ'IBI CJIOXKCHUA U




YMHOXXECHHUSI BEPOSTHOCTEH, (OpMyITy NOJTHOW BEpOATHOCTH, (GOpMynTy
Bepuymnnu, komOuHaTopHBIe (aKTHl U (OPMYIIBI; OLIEHUBATH BEPOSTHOCTH
peanmbHBIX  COOBITHH; yMEHHE OIEpUPOBaTh MOHATHAMHU: CiydailHas
BEIMYMHA, PACIPEICIICHUE BEPOATHOCTEH, MAaTeMaTHYECKOE OXXHMIAHUE,
JMCTIEPCUsl U CTAaHJAPTHOE OTKJIOHEHWE CIIy4ailHOW BEIMYUHBI, (YHKIUH
pacmpeneneHuss ¥ IUIOTHOCTH — PaBHOMEPHOIO,  IIOKA3aTECIIBHOTO H
HOPMAJIBHOTO PACIPEICIICHUN; YMEHUE UCII0JIb30BaTh CBOWCTBA M3Y4YEHHBIX
pacupeneneHnid I pelleHus 3a]ad; 3HAKOMCTBO C IOHATHSAMU: 3aKOH
OOJBIIMX YHCEN, METOAbl BHIOOPOYHBIX HCCIIEIOBAaHUI; YMEHHE MPUBOIUTH
MpUMEpPbl TPOSIBICHMUSI 3aKOHa OOJBIIMX YUCEN B TNPUPOIHBIX U
OOLIECTBEHHBIX SIBJICHUSIX; YMEHHE OMNEpUPOBATH MOHATHUSAMU: COYETaHUE,
NEePEeCTAaHOBKA, YHMCIO COYETAHUM, YUCIIO MepecTaHOBOK; OMHOM HploTOHA;
YMEHHME NPUMEHSITh KOMOMHATOPHbBIE (PAKThI U PACCYKJIEHUS ISl peLIeHUs
3a/la4; OILIGHMBAaTh BEPOSTHOCTM  pEabHbIX COOBITHI;  COCTaBISATh

BEPOSATHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MTOJyYEHHBIN PE3YIIBTAT

YMeHne  omepupoBaTh  MOHATHAMH:  TOYKa, TMpsMasi, IUJIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA Yrja, IJIOCKUI Yroj, IBYrpaHHbBIN
yroy, TPEXTPaHHBIA YroJj, CKPELIMBAIOLIUECS MpsMble, MapajuleIbHOCTh U
MEPIEeHIUKYIAPHOCTh MPAMBIX U MJIOCKOCTEH, YTOJl MEXAy MPSIMBIMHU, YTOJ
MEXAY MPSMOIl U TUIOCKOCTHIO, YIOJI MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MNPSMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU; YMEHHE WCIIOJIb30BaTh IMpPU pEIICHUU 3a/Jad HU3y4yeHHbIC
(bakThl U TEOpeMbl IUIAHUMETPUU; YMEHHUE OLEHHBATh pa3Mepbl O0OBEKTOB
OKPY)KAIOILIEr0 MHpa; CTPOUTh MaTeMaTHYeCKUe MOJEIN C IOMOIIbIO
F€OMETPUYECKUX TOHSITUM M BEJIWYHMH, pEIIaTh CBs3aHHbIE C HUMU

IMPAaKTHYCCKHUEC 3aJa9u
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YMeHue onepupoBaTh MNOHATHAMM: IUIOMAAb (GUIYphl, 00BEM (uUrypsl,
MHOT'OI'paHHMK, IPAaBUJIbHBIM MHOTOI'paHHMK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajujienenunes, npusMa, nupamuja, ¢Gurypa U MOBEPXHOCTh BpalllCHUS,
WIMHAP, KOHYyC, wmap, cdepa, miomans chepbl, IUIOMAaAb MOBEPXHOCTH
OUpaMU/Ibl, MPU3MBI, KOHYyCa, LMIMHIpA, 00bEM Kyba, MPSMOYroJILHOTO
napanjenenunesa, MNUpPaMUIbl, TPU3MbL, LWIMHApPA, KOHyca, Iapa,
pa3BEPTKaA MOBEPXHOCTH, CEUEHUS KOHyCa M LWIMHIpPA, NapauleIbHbIE OCH
WM OCHOBAHMIO, CEUEHHE 11apa, MI0CKOCTb, Kacaromascs cepsl, INHApPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHEe MHOTOTpPaHHUKA, H300paXkaTh

MHOTOI'paHHUKHU, (I)I/II“ypBI U TNOBCPXHOCTU BpallCHHUA, UX CCUYCHHA, B TOM




YHClie C NOMOIIbIO 3JEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSATH CBOMCTBa
TreOMETPUYECKUX (HUTYp, CAMOCTOSTEIBHO (HOPMYIHPOBATH OMPEACICHHS
u3ydaembIX (UTyp, BBIIBUraTh THIOTE3bl O CBOMCTBAX W MPU3HAKAX
reoMeTpu4eckux (uryp, 0OOOCHOBBIBATH WM OIPOBEPraTh MX; yMEHHE
IPOBOJUTH KIACCU(PHUKAINIO (PUTYP TIO PA3IUYHBIM IPU3HAKAM, BBIIIOJHSATH

HCO6XOI[I/IMI)IC AOIMOJIHUTCIIBHBIC ITIOCTPOCHUSA

11

YMeHue  onepupoBaTh  HOHSATHSMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napayieNbHBIA MEPEHOC, CUMMETPHUS Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOpPOT, INpeoOpazoBaHue M0A00MsS, TOJNOOHBIE (GUTYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOJOOHBIE (DUTYpBI, B TOM 4HCIEe B TIPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; HMCIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHHS TPU
pelIeHny 3ajad; HaXOJWUTh TEOMETPUYECKHE BEIWYMHBI (JUTMHA, YroJ,
I011a/1b, 00BEM) IIPU PEUICHUH 3a]1a4 U3 APYruX y4eOHBbIX IPEIMETOB U U3
peanbHON KM3HHU;, YMEHHE BBIYHCISTH T€OMETPHUYECKHE BEIHMUMHBI (JJIHHA,
yroJl, IUIOmaab, O0BEM, TUIONIANh TOBEPXHOCTH), WCHOJIB3Yysd H3yYCHHBIC
GbopMynBI W MeTOHIbl, B TOM WYHCIE: IJIOMIAAb MOBEPXHOCTH IHUPAMHUIB,
MPU3MBI, KOHYCa, IIIMHPA, TIomaas ceprl; 00pEM Kyda, MpSIMOYroJILHOTO
napajjenenunena, NIpaMuabl, MpU3Mbl, HWINHAPA, KOHYyca, IIapa; yMEHHUE

HaxOJIUTh OTHOIIIEHHE 00BEMOB MTOA00HBIX (PHUTYp
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YMeHue omnepupoBaTh MOHSTHUSAMHU: MPSIMOYTOJbHAas CHCTEMa KOOpAMHAT,
BEKTOP, KOOPIMHATHl TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOpPOB,
IPOU3BEICHUE BEKTOpa Ha 4YHUCIO, pa3jokeHHe BeKTopa Mo 0Oaswucy,
CKaJs[pHOE TPOU3BEJCHHE, BEKTOPHOE MPOU3BEACHUE, YIrOJd  MEXKIY
BEKTOpPaMH; YMEHHE MCIO0JIb30BATh BEKTOPHBIN U KOOPJIUHATHBINA METOH IS

PEIICHUA IT'€OMCTPUYCCKUX 3aJiad U 3aaa4 APYyrux y‘IG6HBIX IpeaAMETOB

13

YMeHne BBIOMpaTh MOJIXOJSANIMNA METOJ JJIsl PEIICHHs 3a7add; MOHUMAaHHE
3HAYUMOCTH MaTeMaTUKH B M3yYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
IOPOLECCOB M SIBICHUM; yMEHHE paclo3HaBaTh IMPOSBICHHE 3aKOHOB
MaTeMaTHKUd B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPbl MaTEMaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMaTHYECKOW HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon
1 Yucna v BIUKCICHUS
1.1 HarypanbeHble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonanenapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE TIPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens c 1enpiM nokaszareneM. CTeneHb ¢ palMoHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CHHyC, KOCHHYC W TaHIS€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaIbHBIC JOTapU (MBI
JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeobOpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl U COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHkuuu. Hymun ¢ysakouu.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKUOMS C HATypaJbHBIM W IIeNBIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaMMEHBIIIETO 3HAYCHHUS (YHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YUYEBHO-METOJMYECKOE OBECIIEYEHME OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

* Maremaruka: anredpa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eomerpus. 10-11 knacc. Atanacsn JI.C., byry3zoB B.®@., Kagomues C.b. u np.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e XKypnan «Maremaruka B IIKOJIEY.

o [Ipunoxenue «Maremaruka» k razere «llepBoe ceHTIOPS».

e b.I'.3uB. Junaktnyeckue wMartepuansl 1o reomerpud. 11 kimacc. Mockaa:

[Ipocsemenue, 2022 r.

o CM. Caaksan, B.®. byry3zoB. M3yuenue reomerpun B 10-11 kmacc. Mockaa:
IIpoceemienue, 2012 1.

e Maremaruka: anrebpa W Hayajla MaTeMAaTHUYECKOTO aHalHW3a, TeOMETpPHs.
Yrny6onéuunsiit ypoenb: 11 kimacc: metoauueckoe mocoodue / E. B. bynko, A. T.
Mepainsk, B. b. Tlononckuit, M. C. Skup. — M. :Benrana-I"pad, 2020.

e ['U. KosaneBa. J[umaktuueckuit wmarepuan mno reomeTpun 10-11kn. B-x,
«Yaurenaby, 2020 T.

e Taiimryt, I'. JIutBunenko CrepeoMeTpusi. 3aJlauHUK K IIKOJIbHOMY Kypcy 10-11
kiaccel, ACT - Ilpecc, Mocksa: 2019 r.

e ['U. KoBaneBa. I'eomerpusa 10-11 kmaccel. 3aaHus Ha TOTOBBIX YEpPTEXKAX IO
crepeoMeTpun. Bonrorpan, «Yuurtensby, 2020.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://Www.prosv.ru — opunuaabHbli caT u3aaTeabeTBa «IIpocBeiieHney;

http://www.dnevnik.ru;
http://ru.wikipedia.org — Bukumneaus. CBoOOgHAS SHIIMKIONIC NS,
http://www.rubricon.com — kpynHe#muii SHIEKIONeAHYeCKni pecypc MHTepHeTa;

http://www.internet-school.ru — Mutepuet-mkosna [IpocBemnienHwue. ru.
http://lwww.fipi.ru/

http://4ege.ru/

http://www.ege.edu.ru

bubnuoreka [IOK


http://www.prosv.ru/
http://www.ege.edu.ru/
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