PABOYASA ITPOTPAMMA
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yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»
st ooygaromuxcs 10-11 kimaccos

HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCy/1IapCTBEHHOI0 00pa30BaTENbHOTO CTaHAapTa CPeIHEro oo01Iero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTUYeCKOMYy OOpa3oBaHMIO, U TpPAJULUUNA POCCUUCKOrO 00pa3oBaHMUS.
Peanuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[EJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOIO Pa3BUTHS
JUYHOCTH 00yYaIOIUXCHI.

HEJAN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOro Kypca TeoMEeTpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUH B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHs OOyyaromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOyyaronumxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U IMPOUCXOKICHUH T'€OMETPUUECKUX
a0CTpakIHii, COOTHOIICHUH PEATbHOTO M WACAIBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOW HAYKOW SBJIECHHUM H IPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPHUM B CUCTEME HAYK U POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUYalUXCcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBpPEMEHHOM OOIIECTRBE.

['eomeTtpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECNeYHBACT BO3MOXKHOCTh M3YUYCHHS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOU HAaNpaBJIE€HHOCTH, TaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPH H3YyUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUUHBIX OCHOB TEOMETPHUM U TOCTPOCHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUN
B XOJI€ pEUIEHHsS TeOMETPUYECKHX 3a/ady, YMEHHE BBIIBUIaThb U OINPOBEPraTh
TUNIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUH 3a/ady €CTECTBEHHO-
Hay4YHOT0 IIMKJIa, B YaCTHOCTHU U3 Kypca (HU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U



MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOTO ObITHS, (opMma
OTpaXKEHUs] OKPY’KAIOLIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JEUCTBUTENBHOCTH. OnepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHON U TPYIOBOH JESATEIBHOCTH,
ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOPMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHONO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.
Llens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIOJB30BaHMUSI CHCTEMAaTHYECKMX T'C€OMETPHUECKUX 3HAHWH W JIeHCTBUN,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
0 CTIEUATLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOJIH30BAHUEM I'€OMETPHUH.
[Iporpamma no reomMeTpur Ha ©0a30BOM ypOBHE TNpe/HAa3HA4Y€HA IS
00yJaroNINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOIO oOmero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riyOOKO, €clid B JajbHEHIIeM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTEIHHOCTH.
JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl  OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMM 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAHHHKAX M TeJlaX BPAIICHUS
KaK O BOXHEUIINX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHMe yMeHUsS pacro3HaBaTh Ha 4YEpPTEkKaX, MOJEIAX H B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAQJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3aJad;

dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC



pacCyXJeHusI B XOJE€ PELICHUS CTEPEOMETPUUYECKUX 3a/Jad M 3ajad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOydJaromuxcs, TMO3HABATEIBHONM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

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

OTAMYUTENTHEHON OCOOEHHOCTBIO TPOrpPaMMBl SIBJISICTCS BKIIFOUEHUE B KYypC
CTEpEOMETPHM B Hauyajle €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TTO3HAHUS, M ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa Hall
HUMH, YTO CIHOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JajdbHENIIEMY U3YUYEHHUIO IIPEAMETA.

[Ipennourenue oTAaTCst HArISIAHO-KOHCTPYKTUBHOMY METOYy OOY4YEeHUSsI, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JIESATEIIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CUET pEIIeHUs 3aJad Ha
co3JaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3ajJjady Ha  ONEpUPOBAHHE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpaza MPOBOAUTCA C OMOPOW Ha
HATJIATHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUSI.

OcHoBHbIE cozepkaresbHble TUHUU Kypca «I'eomerpun» B 10—-11 kmaccax:
«MHuororpanHukmn», «lIpsiMble ¥ IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOpBI U KOOPIMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00yYeHUS Ha YPOBHE CpPEHEr0 00IIero oopa3oBaHusl.

Coaepxanue o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToaaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEN0BATEIbHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OO0YyYaIOIIUXCs, pacIIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaeno B 10 kinacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o00ydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NApaJUICIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajleNibHbIX  TuiockocTed. [lpocreiimine mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK MEPIECHAUKYISAPHOCTH IPSMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXIY HPsAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl  JABYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAas ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero csorcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMMPAMHU/IbI; OOKOBAsI M NOJIHAS [IOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIpaBUJIbHAS TMPaMHUJa; TNPaBUIbHAsg TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlperncraBneHune o NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTadp,
nojieka’ip ¥ ukocasip. CeueHust IpU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  OJEMEHTBl CUMMETPUM B IIHpaMHJIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABHIBHOM MHUPAMHIIbI,
TeopemMa O MIomaau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UWJIWHIPUYCCKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OChb, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONIAAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
I0IIA b CEpHI.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIUMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lomo6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHApa (MapajyieIbHO U TNEPHEHIMUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. C0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. Yron Mexay Bekropamu. CkalaspHOE MNPOM3BEIECHHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepUu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

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

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢du3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKWU3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71ad MaTeMaTHUEeCKOW HAITPAaBJICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJI00ATBLHOTO XapakTepa OSKOJOTHYECKHX IMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMAaTHYECKHX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAaykKh MW  OOIIECTBEHHOW TIPAKTUKH, TOHUMAaHHEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJIATh MPOSKTHYIO M HCCIEAOBATEIBCKYIO JIEITCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yITCA OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIBHBIMU  OCUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU
OelCcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUBHbIMU OeUCEUSIMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOCHUMUBHBLIX NPOYECCO8 0OVUaOWuUxcs (oceoemue
Memo0o0o8  NO3HAHUSL — OKpyJcawwe2o  Mupa,  HpuUMeHeHue  JIOSUYEeCKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKM MaTEeMaTUUECKUX
0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeeieHUs]  TOHATHM; yCTAHABIWMBATh  CYIIECTBEHHBIM  IPHU3HAK
KiIaccuuKaIi, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOJUMOIO aHAJIN3a;

e BOCIpUHUMATh, (QOpMyIHpPOBaTH W  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €IMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeunsi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3AKJIFOUECHHUH 110 AaHAJIOTUY;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpPATH cMOCOO peunieHust y4eOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUME TPOTHBOpPEUHE, MpoOIemy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIECHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

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

e IIPOTHO3MPOBATh BO3MOXKHOE€ pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATh
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BbHIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PAa3IMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATh €€ B pasiuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

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

2)  Vuusepcanvhvle KOMMYHUKAmMueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, peraeMoi 3ajaun, BhICKa3bIBaTh UJI€U, HAlLIEJIEHHBIE HA MMOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OJKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  NPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHIAUBUAYaTLHON paOOTHI MPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHI U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYEeCKOM 3a1a4u;

NPEeABUNIETh TPYAHOCTH, KOTOPBHIE MOIYT BO3HHUKHYTh IPU PEIICHUUN
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHUS PE3YyJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAHHOIO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIBHBIM MHOTOTPAaHHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
PSMOYTOJIBHBIN TTapajuieNienune, Kyo).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE€ U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOT'PAHHUKOB.

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

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE T€OMETPUUCCKUX BEIIMUMH 10 oOpasiaM HIIH
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMATUYECKUX 3a7ad Ha BBIYUCICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3a/1aun Ha HAX0XKJACHHUE TEOMETPUUECKUX BEJIMUYMH 0 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM W IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb H
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEHICHUS] CTEPEOMETPUUECKUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOaUTE TpUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIYyYEHHBIC 3HAHHUS Ha MPAKTUKE: AHAJIW3UPOBATH PEAbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKu CPOPMYJIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBSA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh TMOHATUSIMH: UUIUHAPUYECKAs TOBEPXHOCTh, OOpasyromue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYUYEHUS TEN BPAICHUS.

KnaccudummpoBats B3auMHOE pacroioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnare 00bEMBI M IUIOLIAIM  TOBEPXHOCTEHM TeN  BpallleHHUs,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAJMH MOBEPXHOCTEH M 00BEMaMHU
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEPNPETUPOBATH U MPEOOpPa30BbIBATH HWHMOpPMALNIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00J1aJ1af0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbIC
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIIU YCIOBHUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1aud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTebCTBO MATEMATHYECKUX OTHOLIEHHM H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumenaTs mpocTeimme NpOorpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a7a4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTENM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATUS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a/1a4d, CBI3aHHBIE C HAX0XKJAECHUEM F€OMETPUUECKUX BEJIMUHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

H KouunyecTBo 3

Ne /it auMEeHOBaHMe pa3/ieIoB H TeM YACOB JIEKTPOHHBIE (i poBbIe)
NPorpamMmbl o0pa3oBaTe/ibHbIE PeCypPChI

Bcero

1 BBeneHue B crepeoMeTpHIo 10 https://m.edsoo.ru/C5O3R7VIP
I1 e OCKOC OCTPAHCTBE.

2 PAMBIC H TLIOCKOCTH B TIPOCTPAHCTB . 12 https://m.edsoo.ru/WT7NSO14T
[TapaniensHOCTh IPSAMBIX U TIJIOCKOCTEH
IT

3 epHeHHminﬂpHOCTB TPAMBIX H 12 https://m.edsoo.ru/V6I1 APUCD
IJI0CKOCTEM

4 VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 https://m.edsoo.ru/R38METBTQ

5 MHororpaHHuKH 11 https://m.edsoo.ru/XPWIUSFB2

6 OO6BbEMBI MHOTOIPAHHUKOB 9 https://m.edsoo.ru/010FX2SJB

7 [ToBTOpEHME: CeUEHHUs], pACCTOSIHUA U YTJIbI 4 https://m.edsoo.ru/L1AAMHO3D

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




11 KVIACC

H KoimmuecTBo 3

Ne /it aUMEHOBaHUE Pa3iejioB U TeM 4ACOB JIEKTPOHHBIE (LM poBbIE)
NPOrpamMMbl o0pa3oBaTe/ibHbIE pecypcChl

Bcero
Tena Bpatienus 12 https://m.edsoo.ru/HYOWQLSKQ
O06bEMBI TEN 5 https://m.edsoo.ru/BO9ORVIYC9
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 https://m.edsoo.ru/4NCL4GOME
IT 0006
OBTOPCHHE, 000 meHI:Ie’ 7 https://m.edsoo.ru/DORV3P725

cucTeMaTu3anus 3HaHUH
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, II0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
1300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/D3VCJ7UN4

IlousThs: MepeCCKarommrecs mIoCKOCTH,
nepeceKarommecs npamasd U MmiI0CKOCTb

https://m.eds00.ru/NR6VIYCGK

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npamas U MI10CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOI'PaHHUKAMU,
n300pakeHrue MHOTOI'PaHHUKOB Ha
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKaX

https://m.edsoo.ru/KMUQPILLO

HauanpHbie cBeficHUS 0 KyOe 1 TupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HavanbeHble cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

[ToHsiTHE 00 AKCHOMATUYECKOM MMOCTPOCHUU
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TousiTHE 00 AKCHOMATHYCCKOM MNOCTPOCHUMN

https://m.edsoo.ru/DUKAX7QE1




CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

apaJiICJICIIHUIIC A

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/YPKSSMLIJL
CJIEJICTBHS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

10 CTEpPEOMETPUH: aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/I3A98J679
CJIEJICTBHS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B

11 HPOCTPAHCTRE: TIEPECCAIOMIECA, https://m.edsoo.ru/TUTWSKR5Q
napajuiesibHble U CKpeIUBaroIIecs
TIpsSIMbIE
[TapanienbHOCTh NMPSAMBIX U TIIOCKOCTEN B
[IPOCTPAHCTBE: NapaAJIJIEIbHbIE MTPSAMBIE B

12 . https://m.edsoo.ru/CS9VLQLH6
MIPOCTPAHCTBE; NAPAJIIEIIBHOCTD TPEX
MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TUIOCKOCTEN B

13 npoctpanctse: [lapaninenbHOCTh NpIMON 1 https://m.edsoo.ru/PO5J6D23U
IIJIOCKOCTH

14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM https://m.edsoo.ru/LLJAVHVBW

15 Yron mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/KGIMSOEUK

16 Yron mexay nNpssMbeIMU B IIPOCTPAHCTBE https://m.edsoo.ru/24LVWHI VS
[TapamienbHOCTb MIIOCKOCTEH:

17 https://m.edsoo.ru/BUSTQ9HZT
napajuieJbHbIe TUIOCKOCTU

18 CpolicTBa napajuIeIbHBIX TIOCKOCTEN https://m.edsoo.ru/OKQOK2ABA
[Ipocreiimre npocTpaHCTBEHHBIE (PUTYPHI

19 Ha TUIOCKOCTH: T€Tpadip, Kyo, https://m.edsoo.ru/MRT13XP79




20

[Toctpoenue ceueHui

https://m.edsoo.ru/DI3AX05J8

21 ITocTpoenue ceuenui https://m.edsoo0.ru/20GC3ZPIP
KonTpomnsHas padora o teme "[Ipsimbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/BI4OSQJEB
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHMKyYISIPHOCTD NPSAMOU U

23 IUIOCKOCTHU: MEPIEHAUKYISAPHBIE IPSAMBIE B https://m.edsoo.ru/RN45YBOSR
MPOCTPAHCTBE
[IpsiMble mapayenbHbIe U

24 https://m.edsoo.ru/32MXRZDDL
MEePIEHIUKYISIPHBIE K TUNTIOCKOCTH
[IpsimMble mapaiienbHbIe U

25 https://m.edso0.ru/JTPUOTOI3N
MePIEHIUKYIISIPHBIE K TUTIOCKOCTH
TIpusHak nepneHIUKYIIPHOCTH OPSIMOU U

26 P PHCHIHIYAP P hitps://m.edsoo.ru/DCAI W6K 14
MIOCKOCTH
IIpn3Hak eprneHaguKyIIPHOCTH MPSIMOU U

27 P PHCHIMIYAP P https://m.edsoo.ru/HD3D63S 5P
MIOCKOCTH
TeopeMa o IpPsAMON IIEPIIEHIUKYIIAPHOI

28 p p PHCHAMRYIAD https://m.edsoo.ru/YOIQSMOH 1
IIOCKOCTH
TeopeMa o IpsAMOMN ITEPIIEHIUKYIIAPHOMI

29 p p PHCHIMIYTAD https://m.edsoo.ru/8 1RSKU5RJ
IIOCKOCTH
TeopeMa o IpsAMON ITEPIEHAUKYIIIPHOI

30 p p PHCHIAMKYILP https://m.edsoo.ru/HFKNPKZ7T
IIOCKOCTH
[lepneHuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
NPsIMOM JI0 MJIOCKOCTH
[lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JO INIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/AD6RCACRA

HpSIMOfI A0 IINIOCKOCTHU




[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/VLLIQ7HXC
MPSIMOM JI0 TIJIOCKOCTH
[lepnienauKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/6PSBVV34R
MPSIMOM JI0 TIJIOCKOCTH

35 Yol %HpOCTpaHCTBe: YroI MEHILy https://m.edsoo.ru/PSFIXUAI1I
MPSIMOM U TIIIOCKOCTHIO

36 HABYTPAHHGIIL YoM, JHHEHHEI yror https://m.edsoo.ru/6R4AOEOMD
JBYTPAHHOTO yria

37 JlByrpaiHblii yroft, TMHEHHEIH yrox https://m.edsoo.ru/MLOZZYZC7
JBYTPAHHOTO yria
[lepneHMKYISIPHOCTD INTIOCKOCTEN:

38 MPU3HAK NEPIECHIUKYIIPHOCTH JABYX https://m.edsoo.ru/YRQDSMINH
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIECHIUKYISIPHOCTH JABYX https://m.edsoo.ru/DY2 AF84T2
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 NPU3HAK NEPHEHAUKYIJISIPHOCTH ABYX https://m.edsoo.ru/TS8OAINH2
IJIOCKOCTEM

41 Teopema o TpEX nepHeHANKYIIpax https://m.edsoo.ru/OWSLZ1RVZ

42 Teopema o TpEX nepHeHANKYIIpax https://m.edsoo.ru/OP44KES4N

43 Teopema o TpEX nepHeHANKYIIpax https://m.edsoo.ru/OWG81WDV3
KoHnTtponsHas pabota no temam

44 "lepren Ky IAPHOCTE MPAMEIX H https://m.edsoo.ru/VOXABPOPB

miockocTen" u "YTIbl MEX Iy IPSIMBIMU U
miockoctamu"




45

ITonsarue MHOI'OrpaiHnka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC 1
HEBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIPU3MBbI; OOKOBAs M MOJIHAS TOBEPXHOCTh
MIPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamrenenunen, TpsIMOYTOJIBHBIN
napajJiesIenuIe] ¥ ero CBoicTaa

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuia: n-yrosibHasi IMpaMuia, TpaHu u
OCHOBAaHHME MUPaAMUIBI; OOKOBas U IoJIHAas
IMOBCPXHOCTD IMUpPaMU/IbI; ITPABUJIbHAA U
yceu€HHas nupamMuaa

https://m.edsoo.ru/1TOFX00PA

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBWJIbHASI TPEYTOJIbHAS TUpaMuUa U
MIPaBUWIIbHBIN TETpadIp; KyO

https://m.edsoo.ru/LWNGFZTWE

50

Hpe,[[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHUKaXx: OKTas’ap, J0ACKa’Ap U
HKOCa’ap.

https://m.edsoo.ru/06SHO2IDD

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, IPSMOM, TJIOCKOCTH.
DNeMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, npaBuiIbHbIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Boruncnenue 31€MEHTOB MHOTOTPaHHHUKOB!
pEOpa, AMaroHau, yribl

https://m.edsoo.ru/EUP4MN760




[Tnomaae OOKOBOM MOBEPXHOCTH U TIOJTHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJI0AAb

53 . . 1 https://m.eds00.ru/SQY9IXSIL6
OCHOBaHHH, TeopemMa 0 OOKOBOI
MTOBEPXHOCTH MIPSIMON TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 HOBEPXHOCTH NPABILILHOM MHpPaMIE, 1 https:/m.edsoo.r/R22FHBG60
TeopeMa O IUIoIa i OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMMUJIBI
55 Komrposias paora no reme 1 https://m.edsoo.rut/VHYNJQMQD
"MHoOrorpaHHuKH"
56 [TonsiTre 06 06BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06bEM TUpaMuIBI 1 https://m.edso0.ru/B307P8WTC
58 O06bEM TUpaMuIBI 1 https://m.edso0.ru/PQZ9ED3YF
59 O06bEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06bEM TUpaMuIBI 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP637ZD4
62 O06BEM TPU3MBI 1 https://m.edsoo.ru/BA6EMRRGE
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQWO6KFET
64 Konrpostsitas pabota 1o eme "O0hEm! 1 https://m.eds00.ru/23S50I80N
MHOTOTPaHHUKOB
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3ALIHS
65 3Hanuil. [locTpoeHue ceueHuii B 1 https://m.edsoo.ru/KXTOCIOIG
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATHU3AIIHS
3HaHUH. BeyKclIeHHe paCCTOSHUMN: MEXIY
66 JABYMS TOYKaMH, OT TOYKH 10 NPSMOH, OT 1 https://m.edsoo.ru/HKP6I3JUC

TOYKH 10 IIJIOCKOCTU, MCIKIAY
CKPCUINMBAOITUMUCS ITPAMBIMU




67

Htorosas KoHTpoJbHAs paboTa

https://m.edsoo.ru/KB3EKOA9U

68

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUM. BeIYMCIIEHNE YIII0B: MEXKIY
CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXTY
MPSIMOH U TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YTJIOB MEXTY TIOCKOCTSIMH

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

Ne i/t

Tema ypoka

KoaunuectBo
JacoB

Bcero

DJIeKTPOHHBbIE HH(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH CHephl

https://m.edsoo.ru/TW8Z59CHJ

B3aumHoe pacnosoxenue cepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomaab cheps

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

https://m.eds00.ru/QDCFS8UGXE

HI/IJ’H/IHHpI/I‘-IeCKaS[ IMOBECPXHOCTD,
00pa3yromue MHIHHIPUICCKOM
MOBEPXHOCTH, OCh IIHITHMHIPUYCCKON
MOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTb, 00pa3ymoias 1 och;
Ionaab OOKOBOM M MOJHON MOBEPXHOCTH

https://m.eds0o0.ru/WOJR979V9

N300paxkenne nuiIMHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TIIOCKOCTBIO, MapalIeIbHON 1T
MIEePIEeHIUKYIAPHOMN OCH IIINHAPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckas IOBCPXHOCTD, o6pa3yfoume
KOHHUYECKOU MMOBEPXHOCTH, OChb U BEPIINHA
KOHHUYECKOM MMOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOoBaHue u BepIIMHa,
oOpa3ymolas U 0Ch; IIoMaas> OOKOBOM 1

https://m.edsoo.ru/Q4EUBB6GT




IIOJTHOW ITOBEPXHOCTH

VYceu€HHblil KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBAHMS U OOKOBast https://m.edsoo.ru/SOVNITU20
MTOBEPXHOCTD
N300pakeHne KoHyca Ha MI0CKOCTH.
Pa3BépTka konyca. Ceuenust KoOHyca

10 (TJIOCKOCTBI0, MapalIeIbHON OCHOBaHMUIO, https://m.edsoo.ru/OPVOCKUYU
U IUIOCKOCTBIO, MPOXOASIIEH Yepe3
BEpIIHHY)
KomOunarus Ten BpamieHus u

11 https://m.edsoo.ru/4VHGTYX8F
MHOTOTPaHHUKOB
MHororpaHHuK, OIMCaHHBIN OKOJIO

12 cdepsr; cepa, BucaHHas B https://m.edsoo.ru/RMYY1STLP
MHOTOTPaHHUK WJIU B TEJIO BpalleHUs
[Tonsitre 06 06bEMe. OCHOBHBIE CBOWCTBA

13 . https://m.edsoo.ru/4CENHGLOZ
00BEMOB TeN

14 O06bEM IIUIMHAPA, KOHYCa https://m.edsoo.ru/W8TGN5Z99

15 O06bEM 1Iapa 1 wiomaas chepsl https://m.eds00.ru/G7TAYCMITT
[TogoGHbIe Tesia B IPOCTPAHCTBE.

16 COOTHOUICHHS MEXTY TUIOMIAIIMHU https://m.edsoo.ru/4NO4FYUUX
MOBEPXHOCTEH, 00bEMaMHU MTOJ0OHBIX T
KontponpHas padota o temam "Tema

17 https://m.edsoo.r v/ KCOMHISWW
Bpamienus" u "O0bembl Ten"

18 BekTop Ha MIOCKOCTH U B MIPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CrnosxeHune 1 BBIYUTaHUE BEKTOPOB https://m.edsoo.ru/PMNHTUK7G

20 YMHOX€EHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/4H7PLGBI1
PasnoxeHue BeKTOpa 10 TPEM

21 https://m.edsoo.ru/NZSOLFWN1

HCKOMIUIAHAPHBIM BCKTOPAaM. HpaBI/IHO




Imapajiiejacnuicaa

22

Pemrenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

https://m.edsoo.ru/73F23EPU5

23

KoopanHaTHO-BEKTOPHBIN METO ITPU
peLIeHUN TEOMETPUYECKUX 3a1a4

https://m.edsoo.ru/BBII39Z77U

24

[IpsiMmoyroipHas cucTeMa KOOpIMHAT B
npocTtpancTe. KoopamHaTel BEKTOpA.
[Ipocreiimume 3a1aun B KOOpAUHATAX

https://m.eds00.ru/X9TSDNSQ3

25

Yron mexay Bekropamu. CKasipHOE
MPOU3BEICHUE BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Beruncnenue yriioB Mexy NpssMbIMH U
IIJIOCKOCTSIMHA

https://m.edsoo.ru/EGRV3NF84

27

KonTtponbHas padoTa o Teme "BekTopsl u
KOOpJIMHATHI B MPOCTPaHCTBE"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpEeHuUEe, 0600IICHNE 1
cucreMatusanus 3Hanuii. OCHOBHELIE
¢urypsl, GhakTel, TEOPEMBI Kypca
MJIAHUMETPUHU

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmaruzanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TCOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpEeHUE, 0000IICHNE 1
cHCTEMAaTU3aIMs 3HaHUH. 3a1aun
TJIAHUMETPUHU M METO/IbI UX PELICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun

https://m.edsoo.ru/FG4PJN2IF




IIaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHUe, 0600IICHNE U
CUcreMatTu3sanus sgaHuii. OCHOBHEIE

32 1 https://m.eds00.ru/ZY6BYLY7TW
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepPEOMETPUHU

33 Wrorosas koHTposibHas paboTa 1 https://m.edsoo.ru/VPECXOC4C
IToBTOpenue, 0606

34 BTOPCHILE, ODODIICHIE 1 1 https:/m.eds00.ru/70QSTDCAP
CHCTeMaTH3allMsl 3HAHUI
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsITh aKCHOMBI CTEPEOMETPUHU U CJIEACTBUS U3 HHUX MPHU PEIICHUH
' reOMETPUYECKUX 33/1a4
73 OnepupoBaTh TOHATHSMU: MMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMHU: JABYIPAHHBIA YTOJI, TPaHU JIBYTPAHHOIO YIJIa,
7.5 pedpo IBYIpaHHOTO yIiia, TUHEHHBIM YroJl IBYTPAaHHOTO YIJIa, TpajaycHas
Mepa ABYTPaHHOTO yria
16 OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKJIbII
' MHOTOI'PAHHUK, JIEMEHTHl MHOTOIPAHHHKA, IIPABUIIBHBI MHOTOTPAHHUK
29 PacrioznaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapajuieenume]], Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
- KIaccu@ukanuy  (BBIOYKJIbIE W HEBBITYKJIblE  MHOTOT'PAHHUKH,
' NpaBUJIbHbIE MHOTOIPAHHHMKH, TMPSMbIE W  HAKJIOHHBIE IPHU3MBI,
napasuieeIe bl
9 OnepupoBaTh MOHATUSAMU: ceKymias IJIOCKOCTB, CEUEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATL TPHUHLMUIBI  MOCTPOCHHUS  CEYEHWH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
T 11 CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJIOM CJEI0B, BBINOJHATH

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




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemate 3ala4i Ha HAXO0XACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJIropurMamM, MNPUMCHAA HU3BCCTHBLIC AHAJIUTUYCCKHUEC MCTOABI IIPpU
pPeIICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOSIHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUICCKUX BEIUYHH MO 00pa3iam
WU alNTOpUTMaM, MPUMEHSISI M3BECTHBIC aHATUTHYECKHE METOIbI TIPU
pelIeHUN CTaHAAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY IMIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Bobruncnate 00bEMBI M IIJIOHIAAM TOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, nmupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BEIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 0TI00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPBI

7.16

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

yepTrekax U pUCyHKax

7.17

[IpumensTh reomerpudeckue (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEeoJiaraloliuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUS

IPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumensaTh mpocTeiiline MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aJa4

7.19

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

JKHU3HH, pACIIO3HABATDh IIPOABJICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATH NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PEalIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelLIeHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh pEaJIbHbIE CUTYyallUM Ha SI3bIKE T€OMETPUH, MCCIEI0BAThH
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnrnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4H, CBSI3aHHbBIE C

HaXO0XKXJACHUCM I'COMETPUUICCKUX BCINYNH




11 KVIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIHHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
61 WIMHAPUYECKON TMOBEPXHOCTH, LWJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3ylomue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBACHATDH CIIOCOOBI MOJTYYEHUS TEJ BpallleHus
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IapOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeN BpalleHHs,
' TreOMETPUUECKUX TeJl C MpUMEHEeHHeM (popmy
OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BHMCaHHAST B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluncnaTe  COOTHOIIEHHS MEXKAY IUIOMAASMH TOBEPXHOCTEH H
' 00BpéMaMHU ITOJOOHBIX TENT
6.9 N300paxkats u3yyaemble GUTYpbl OT PYKH M C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX THCTPYMEHTOB
BoinonHATh  (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB TMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Yy; CTPOUTH CEUYECHHS Tel
BpallleHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(GOPMAIHMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKMX (UTypax, NpPeACTaBICHHYIO Ha
YyepTekax U pUCyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3ajad, MpearnojaralolliX HECKOJbKO IIaroB pPEIICHHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM Qopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauleIenuneia Ipyu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApPTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXKIy BEKTOpPAMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPaMHU, CKaJISIPHOE MPOU3BEIACHUE, PACKIIAAbIBATh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimne reoMeTpUyYecKHe 3aJadyd  Ha  [PUMEHEHHE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha JA0Ka3aTCiIbCTBO MAaTEMAaTHYCCKHX OTHOIIEHUHN U
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu PEUICHUHA CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTelue MnporpaMMHbBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPH PCIICHHUU CTCPCOMETPHUUICCKUX 3ada4

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

KHU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpumeHsTh TOJMY4YEHHbIE 3HAHHUS Ha MPAKTUKE: AaHAJIU3UPOBATH
peayibHbIE CUTyallMd M TMPUMEHSATh W3YyYEHHBIE MOHATHS B IPOLECCE
MOMCKA pEeLIeHUsT MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBAaTh pealibHbIE CUTYaIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C MCHOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, arrmnapara anreOpbl, pemarh MPaKTHYeCKUe 3aa4i, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HmpsMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTMYECKOM  MOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacrnonokeHue TpAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss npsMble. [lapamienbHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIe/bHBIE TPsIMbIE B MPOCTPAHCTBE,
MapaJIEIbHOCTh TPEX MPSIMBIX, MApPaUICIbHOCTh NPSAMOW M TUIOCKOCTH. YTJbI C
COHallpaBJICHHBIMU CTOPOHAMM, VYrojl MEXAYy IMNpsAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapajuielbHbIE MIIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumne, oCTpOeHue CeUeHnun

7.3

[lepnieHuKyNIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIAPHOCTH MPSAMON U TNIOCKOCTH, TEOpEMaA O MPSIMON MEePIeHUKYISIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MNpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yrOJI, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PACCTOSHUE OT MPSMOU J0
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA MIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ n-yroJibHagd
npu3Ma, r'rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKJIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBEPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuIICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ n-yroJjibHas nupamMuia, rpaid 1 OCHOBAHUC IMUPAMU/IBI,
OOKOBast M IOJIHAS MOBCPXHOCTHb MUPAMU/JBI, IIPpABUJIbHAA U yCC‘-IéHHa}I nupamMuia.

ONEMEHTHI nNpu3Mbl " HOHAPaAMHIBI. HpaBI/IHLHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOTIOTPAaHHUKA, IpPaBWIbHAs I[pU3Ma M IPaBWIbHAs NHUPAMUIA,
NpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa M TPAaBUIbHBINA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOTOTPaHHMKaX: OKTadJp, AoAeka’ap M ukocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpAaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
INIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMHUAax, HapaJuICICIIUIICaAax, IMpaBUJIbHbBIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: pé&Opa, AuaroHanu, yriasl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoM
IIOBEPXHOCTH M IOBEPXHOCTH IMPABUIBHOM NMPAMHUABI, TeOopema O IUIOMAau

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

7.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMIEHUS MEXKY IIOUIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Konx

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBEepXHOCTU. LlMmuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 oCb, IJI0MIa/lb OOKOBOH U MOJHOMN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroliue KOHNYECKONW MOBEPXHOCTH, OCh M BEPIIIMHA
KOHHYECKOW MOBEepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas ¥ OcCh,
Iomaab OOKOBOM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: uentp, paauyc, AMaMeTp, IO MOBEepXHOCTH ceprl. B3anmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTClIbHas IIJIOCKOCTb K C(bepe, IIomaab

cdepsl

6.4

I/I3o6pa>KeHHe TCJI BpalllCHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
NPSIMOYTOJIBHOTO Tapajuiefenunena W ciaeactBus w3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 1mapa u miomaab chepsl




[TogoGHble Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAIIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.3 Ceuenust nunuHApa (MapajulesIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
' (mapajuiebHOE OCHOBAHUIO M IIPOXOAAIIEE YePE3 BEPUIMHY), CEUCHHUS 11apa
Bexrop Ha mnockocty u B mpoctpaHcTtBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOkeEHHEe BeKTOpa Ha 4ucio. PasnoxeHne BekTopa 1o TpEM HEKOMIUIaHAPHBIM
' BekTopaMm. [IpaBmiio napasmenenunena. Pemenne 3amad,  CBA3AHHBIX €
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 IIpocTeiimme 3agaun B KOOpAMHATaX. Yroia Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brrancaenue YIJI0B MCEXKAY MPAMBIMA W IJIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (HOPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU UHIAYKIHH,
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; YMEHHE HCIOJbh30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Juisi OTIMCaHUs PEATbHBIX TPOIIECCOB | SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIKUCHIBaTh TIpadbl Pa3ITUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palOHaJIbHbIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKa3aTcCJlICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJIO, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HaTypaJIbHBIX, O CIbIX,
palliOHaJIbHbIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIBb30BAaTh
IMPU3HAKU JCIUMOCTH, HalMEHBIINH O6II.[HI>'I ACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CUCTEMaMU CUHNCIICHHA, YMEHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMNOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPUpPOBATH TMOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMcH  KOMIUIGKCHBIX 4ncen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpanyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaTH
MNOHATHAMM: Matpuia 2x2 u  3x3, onpeaenuTenb  MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
yYpaBHEHUN, HEpPaBEHCTB M CHUCTEM; yMEHHE pelllaTh YpaBHEHUS,
HEpPaBEHCTBA M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
yYpaBHEHHUs, HEPAaBEHCTBA M CHCTEMbl C MAapaMeTpOM; MPUMEHSThH
ypaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYEeCKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTh (YHKIMHM, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast U BTOpasi MPOU3BOIHAS (PDYHKI[UU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHE
BBIUUCIISATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUs (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arrmapaTa MaTeMaTH4eCKOTO
aHalM3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJIbHO-3KOHOMUYCCKUX U




(u3nuecKkux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

noMoIkio qudhepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKIMs, KOMIO3UIUs (YHKUWH, JUHEHHAs (yHKIHS, KBaapaTHIHAS
¢byHKIUS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapumuyeckas (GYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUHH, BBIIOJHATH MpeoOpa3oBaHusd
rpadukoB (yHKIHM, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HU; BbIpaXaTb GOPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BATh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJMHATHOM IUIOCKOCTH MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/ladll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IMOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha S3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHHWEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTHYeckoe, MeauaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHHUs, pa3Max, JUCIepCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJIEKaTh,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, MPEACTaBICHHYI0 B TalbnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xaronlyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHUI; MPE/ICTABIATh HH(OPMAIIMIO C IOMOIIBIO TaOIHUIl U THarpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHbIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJEKTPOHHBIX  CPEICTB; TIpadHyuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAECHUS C TOMOLIBIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnu




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUUeCKuX METOJIOB; IPUMEHSTH
(GOopMyNBI CIIO)KEHUS M YMHOXCHHS BEPOSTHOCTEH, (HOpMYITy MOJTHOMN
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU: CIydaiiHas BEJIMYMHA, PpaCHpelielieHUe BEpOSTHOCTEH,
MaTeMaTHUYeCKOe OKHUJaHHWE, TUCHEPCUss U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUMU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO  PACIPEICIICHMI;
YMEHHME MHCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHus 3a/1ad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIUX YHMCENI B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHM, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHmHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIsl peLLeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH peaIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJl, TPEXIPAaHHBIA YTOJ, CKpPEHIMBAIOIINECsS MpsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMU; YMEHHE UCIOIB30BaTh MPH
pellIeHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMH MMPAKTUYCCKUC 3a/la9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYPHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnen, Npu3Ma, HUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHUs], UMIMHJIP, KOHYC, map, cdepa, IUomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAaMUJbI, NPU3MbI, KOHYCa, LWIMHApA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO IapaJuICiienuicia, MnmupamMuabl, MIPU3MBI, LHUIWHIApPA,




KOHYCa, Il1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpalICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE TMPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (UTYP, CAMOCTOSATEIHHO
(bopMynHpOBaTh ONpeNeNIeHUs] H3y9aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOHCTBaxX W MPHU3HAKaX €OMETPUYECKUX (QHUTYp, 0OOCHOBHIBATH HIIN
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblEe U MOJ0OHBIE (UTYpPHI, B TOM YHCJE B MPUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE;, HUCIOJIb30BaTh TI'COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HAaXOJUTh TEOMETPUYECKHE BETWYHHBI (IJIMHA,
yroj, IUiomaas, o0bEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIOIIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HMIMHAPA, MIOWAAb chepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0O0BEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJI MCKIAY
BCKTOpPAaMH; YMCHUC HCII0JIB30BATh BCKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MCETOJ
ML pCHICHUSA TCOMCTPUYUCCKHUX 3aJa4 W 3a4a4 JpYrux y‘Ie6HLIX

mpeaAMCTOB
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YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
NNOHUMAHUC 3HAYUMOCTU MATCMATUKU B H3YUCHUHU IMPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEpPbl  MATCMATHUYCCKUX

MaTeMaTU4eCKOU HAyKH

OTKPBITUH

POCCHICKOM

u

MHUPOBOM




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

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




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




7.5

Koopaunats! 1 BEKTOpBI
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