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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DeaepanabHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 001Iero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUYECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUsg oOydaronmxcsi, GopMuUpoBaHUs (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUW M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOT0 MOJIETUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MBIIIJICHUS,, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUHU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUS T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHUalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBaHusi  JAeWcCTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBON J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarONUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TWIpeIHA3HA4YeHA MJIs
0Oy4JaronuXxcs CpeaHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOGECCUOHANTBHON JESTETHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisiroTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKMCHIBATH
U U3yYaTh pa3HbIC SBIICHHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIllCHUS;

e OBJAJCHHEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS IPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
paccyXJleHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
oOydJarommxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue byHKIIMOHATHHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YJIbTaTHI.

OTIMYUTENTHEHONM OCOOCHHOCTHIO MPOTpaMMBbI SIBIISIETCSl BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4YeHWs 3a]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOT'O MTO3HAHU, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYaIUXC B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopbl M1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO [0 COJAEPKATENbHBIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxanue o0pa30oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpelefl€éHHbIM [0 rojaaM oOydeHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU
MNOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga ooydyenust - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluMBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPINCHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YTOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
Npu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiejienune]; 1 ero coucrtsa. [lupamupa: n-yroigpHas nupamuja, TpaHd U
OCHOBaHHWE MUPaMUIbl,; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI; PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUJIbHAS THPAMUJA; NPaBWIbHAA TPEYTOJbHAs NUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU TNPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlwimHIap: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHuME U BeEpILIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrollye U BbICOTa; OCHOBaHMS U OOKOBAsI TOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsarue 00 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 06 00BEME
NPsIMOYTOJIBHOTO TMapajulenenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
konyca. O0BEM mmapa u mIomass chepsl.

[Tomo6ubie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIebHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (TapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mapamwtenenunena. Pemienne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI JACUCTBHM € Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeIyp TpaXIAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYyTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIeHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CIIOPTUBHO-03I0POBUTEIBHOM
NEATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
o0NacTh OKpYyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ATAaroB €&
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO ACSITEIbHOCTD
WHUBUyJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vuusepcanvnvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCamweeo  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O0OBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  TPH3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, CAMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHH 110 aHATIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT TMPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0 pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
Oo0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NTAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IN4HBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHble  Oelicmeus, 0Oecnedusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIEHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme popMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON pabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNaTh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamueHnvle  Oelicmeus, obecneuusaom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMHU T[O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAaMOKOHTPOJIA Ipolecca u
pe3yJibTara peleHnst MaTEMaTHIECKOM 3a/1a4u;

IIPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTb IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBHCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSTh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHIMU: MAPATUICTBHOCTD U MEPICHINKYJISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA yToJl, TPaHU JABYI'PAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj ABYTPAHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOTOTPaHHHK, SJIEeMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN NapaJljIesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass  OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TMPABUIIBHBIC
MHOT'OTPaHHHKH; MPSAMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMH: CEKYIas MNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONIB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3aaun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECCKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM Uiu
aNroOpuTMaM, TMPHUMEHSsS W3BECTHBIC AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPCUIMBAIOIIMMUCS MPSIMBIMH, MEXKIY TMPSIMOH ¥  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMyja) C© TMpuMEHEeHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIE TIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKHE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (pOopMyI.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath um3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpUYeCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMAaTHUYECKUX OTHOLICHUW U
HaxO0XJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajilrOpuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTediMe NPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMyYEHHBIE 3HAHUSA HaA IPAKTHUKE: AHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TIOHITHI M TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoauuecTBO 9acoB

Ne HanmMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonTpoJbHbIe
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
I1 e OCKOC OCTPaHCTBE.
2 PAMBIC I TIOCROCTH B HPOCTPACIBE. 12 1 https://m.edso0.r/WT7NSO14T
[TapaniensHOCTh IPSIMBIX U TIJIOCKOCTEH
[lepneHuKyASPHOCTD NMPSAMBIX U
3 pricHA Vy p p 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEN
4 VYriael MEXAY NPAMBIMU U IJIOCKOCTIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHOrorpaHHuKu 11 1 https://m.edsoo.ru/XPWIOUSFB2
6 OO6BbEMBI MHOTOTPaHHUKOB 1 https://m.edsoo.ru/010FX2SJB
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 1 https://m.edsoo.ru/LIAAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 9acoB

DJIeKTpPOHHbIe (LM (ppOBbIE)

Ne n/m KoHTpoJbHbIe

NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Tena BpameHnus 12 https://m.edsoo.ru/HYOWQLSKQ
OOBEMEBI TEN 5 1 https://m.edsoo0.ru/BO9ORVIYC9
BekTopsl 1 KoOOpAMHATHI B TPOCTPAHCTBE 10 1 https://m.eds00.ru/4ANCL4GOMF
[ToBTOpeHme, 06001IEHNE,
. 7 1 https://m.edsoo.ru/DORV3P725

CHUCTEMaTHU3aIlis 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus! Ha pUCYHKAX:
n300pakeHus II0CKOCTEH, apauleIbHbIX
IpPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

Ilonstus: MepeCCKaromuecs 1miI0OCKOCTH,
MNepeCCKaromuecsd 1nmpamMad U IJI0CKOCTb

KoauuecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/D3VCJ7UN4

https://m.edsoo.ru/NR6VJYCGK

IlonsTus: MepeceKarommecs 1mI10CKOCTH,
MNepeCeKarommecs 1nmpamMad U IJI0CKOCTb

https://m.eds0o0.ru/O6RNDFAMO

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pUCYHKaX, Ha MPOSKIIMOHHBIX YePTEKaX

HauanbHble cBeieHus 0 KyOe U nupamuse,
uXx pa3BEpTKU U Mozenu. CedeHus
MHOTOTPaHHUKOB

HauanpHble CBEICHUS O KY6C " nupamMuze,

ux pa3BEépTKu U Mozenu. CedeHus
MHOT'OI'PaHHHUKOB

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ

https://m.edsoo.ru/IMQ3AJ3S5

[TonsiTre 06 akcMOMaTHYECKOM MOCTPOSHUU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUSA U3 HUX

https://m.edsoo.ru/SLMI7R3BL

[TonsiTe 06 akcMOMATHYECKOM MOCTPOSHUU

https://m.edsoo.ru/DUKAX7QE]1




CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPHUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

9 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/YPKSSMLJL
CJIEICTBUS U3 HUX
[TonaTue 06 aKCHOMAaTHYECKOM ITOCTPOSHUH

10 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U https://m.edso0.ru/[3A98J679
CJIEICTBUS U3 HUX
B3anmHOE pacnoyioxKeHue NpsIMbIX B

11 MIPOCTPAHCTBE: NEPECEKAOIINECH, https://m.edsoo.ru/ITUTWSKRS5Q
IapaJuleIbHbIE U CKPEIUBAIOLIUECS IIPSMBIE
[TapannenabHOCTh NPSIMBIX U TUIOCKOCTEN B

12 IIPOCTPAHCTBE: MapajuIe/IbHbIE npm\fme B hitps://m.cdsoo.rw/CSOVLOLHG
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN B

13 npocTtpancTse: [lapamienbHOCTh IPAMON U https://m.edsoo.ru/PO5J6D23U
IIJIOCKOCTH

14 Yriel ¢ cCOHanpaBJIEHHBIMA CTOPOHAMU https://m.edsoo.ru/LLJAVHVBW

15 Yron mexay npsiMbIMU B IPOCTPAHCTBE https://m.edsoo.rw/KGIMEOEUK

16 Yrois Mexay NpsSMBIMU B IIPOCTPAHCTBE https://m.edsoo.ru/24LVWHI9V8

17 Hapaenbrocts niockocted: https://m.edsoo.ru/BUSTQ9HZT
NapaJuyiebHbIE INTIOCKOCTH

18 CBolicTBa napajuIeIbHBIX TIOCKOCTEN https://m.edso0.ru/0KQOK2ABA
[TpocTeiimye npocTpaHCTBEHHbIE (GUTYPBI

19 Ha TJIOCKOCTH: TeTpasp, KyoO, https://m.edsoo.ru/MRT13XP79
napajuiejaenumnes

20 [TocTpoenue ceuenunit https://m.edsoo.ru/DI3AX0S5J8
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[TocTpoenue ceueHuit

KonTponbHas padora o Teme "Ipsimbie u

https://m.edsoo.ru/20GC3ZP9P

22 MJIOCKOCTH B IPOCTPAHCTBE. https://m.edsoo.ru/BI4O5QJEB
[TapaniaenbHOCTh NPSIMBIX U TNIOCKOCTEH"
[IepnieHIUKYIAPHOCTH NPAMOU U

23 IUIOCKOCTH: IIEPIEHANUKYIIAPHBIE [IPSMBIE B https://m.edsoo.ru/RN45YBOSR
MIPOCTPAHCTBE
[Ipsimblie mapaiesibHbIE U

24 P P https://m.edsoo.ru/32MXRZDDL
MEPIECHANKYIISPHBIE K INIOCKOCTH
[IpsimMble napasienbHbie U

25 https://m.edsoo.ru/JPUOTOI3N
NEePHEHANKYISIPHBIE K ITTIOCKOCTH
[Ipu3Hak neprneHauKyISIPHOCTH MPSMOU U

26 P PHERAHKY P P https://m.edsoo.r/DC41W6K 14
IJIOCKOCTH
[Ipu3Hak nepneHANKYJISIPHOCTH IPSIMOU U

27 P PHEHIHEY P P https://m.edsoo.ru/HD3D63S5P
IJIOCKOCTH
Teopema o IpsAMON NEPIIEHAUKYIISIPHON

28 p p PHCHAMKYTAD https://m.edsoo.ru/YOIQSMOH1
IJIOCKOCTH
Teopema 0 mpsAMON NMEPIEHANKYISIPHON

29 P P PHCHAMKY AP https://m.edsoo.ru/8 1IRSKUSRJ
TJIOCKOCTH
Teopema o IpsAMON NEPIIEHAUKYIISIPHON

30 P P pHEHI P https://m.edsoo.ru/HFKNPKZ7T
TJIOCKOCTH
IleprieHAMKYISp U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE OT https://m.eds00.ru/638GKWY7V
MPSMOM 10 TIIIOCKOCTH
[leprieHAMKYTSIp ¥ HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/AD6RCACRA
MPSIMOM 10 TIIIOCKOCTH

33 [leprieHAMKYTSIp ¥ HAKJIOHHBIE: PACCTOSIHUE https://m.edsoo.r/VLLIQ7THXC




OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsip ¥ HAKIOHHBIE: PACCTOSHUE

34 OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/6PSBVV34R
MPSMOM J10 TIIIOCKOCTH
VYTl B IpOCTpaHCTBE: YIOJI MEXKIY IIPSIMOI
35 poctp y Ay p https://m.edsoo.ru/PSFIXUA1I
U INIOCKOCTBIO
BYT'PAHHBIN YTOJI, TMHECHHBIN yTIOJI
36 Hsyrp y y https://m.edsoo.ru/6R4A0EOMD
JIBYTPAHHOTO yTJia
BYI'PaHHBIN YTOJ, JHHEHHBIA yroa
37 Hsyrp yroi, y https://m.edsoo.ru/MLOZZYZC7
JIBYI'PaHHOI'O yTIiia
IlepnenIUKYIAPHOCTE INIOCKOCTEN: IPU3HAK
38 PHCHMKY AP pv https://m.edsoo.ru/YRQDSMINH
NEePHEHANKYIISIPHOCTH ABYX MJIOCKOCTEH
[epneHIUKYIIPHOCTH INIOCKOCTEN: IPU3HAK
39 PHCHAMKYTAP pv https://m.edsoo.ru/DY2AF84T2
NEePHEHANKYIISIPHOCTH ABYX MJIOCKOCTEH
IepneHIUKYIIPHOCTD IUIOCKOCTEN: MPU3HAK
40 PHCHAMKYTAP pv https://m.edsoo.ru/TS8OAINH2
NEePHEHANKYISIPHOCTU ABYX MJIOCKOCTEMN
41 Teopema o TpEx nepneHAUKyIIpax https://m.edsoo.ru/OWSLZ1RVZ
42 Teopema o0 TpEX NMepHEHIUKYIIApAX https://m.edsoo.ru/OP44KES54N
43 Teopema o TpEx MEePHEHANKYIISIPAx https://m.edsoo0.ru/OWG81WDV3
KonTponbhas pabota mo remam
"IlepreH UK YIIIPHOCTE IPIMBIX U
44 PICHA v"y "p p https://m.edsoo.ru/VOXABPOPB
mockocTe" U "YTIIbl MEXTy PSIMBIMHA U
IUIOCKOCTIMHA"
[TonaTre MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOT'OI'pPaHHHKA, BEINYKIIBIC U
45 p y https://m.edsoo0.ru/LSFTEZ80QX

HEBBIITYKJIBIC MHOTOTPaHHHUKH, pasBépTKa
MHOI'OrpaHHHUKa
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47

48

[Tpusma: n-yroypHas npu3ma; rpaHu 1
OCHOBaHUS MIPU3MBI; IPsiIMasi U HAKJIOHHAs
MPU3MBI; OOKOBAsI U MOJIHASI TOBEPXHOCTh
MIPU3MBI

[Tapannenenurnen, NpsMOyTroJIbHBIN
napasuieJienune/l U ero CBolcTaa
[Mupamuna: n-yrojibHasi nupaMuia, TpaHu U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJHAS
MOBEPXHOCTh MUPAMU/IBL; TPABUIIbHAS U
yceuéHHasi TupaMuIa

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

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

49

[IpaBusibHBIC MHOTOTPAHHUKU: TTOHSTHE
MPaBUIILHOTO MHOTOTPAHHUKA; TTpaBUJIbHAS
npu3Ma ¥ MpaBUIbHAS TUPAMHJIA;
[paBUJIbHAS TPEYTOJibHAs MUpAMUAA U
MPaBUIIBHBIN TETpa’ap; KyO

https://m.edsoo.ru/LWNGFZTWE

50

IIpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJAEKadIp U
MUKOCa3Ip.

https://m.edsoo.ru/06SHO02IDD

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DeMEeHTbl CAMMETPUH B TUPaMUIax,
napajuiesenuneax, MpaBUIbHbIX
MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

53

Brraucnenne 31eMeHTOB MHOTI'OI'paHHUKOB:
pé6pa, TuaroHau, yribl

[Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSMOUN MPU3MBI, ILIOIIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMOIN TPU3MBI

https://m.edsoo.ru/EUP4MN760

https://m.eds00.ru/SQY9XSIL6




[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPaBUIILHON MUPAMU/IBI,

54 . 1 https://m.edsoo.ru/R22FHBG60O
TEopeMa O TUIOIIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaMUIbI
55 Konrpossras pabora 1o reme 1 https://m.edsoo.ru/VHYNJQMQD
"MHuororpaHHuku"
56 [onsarue 06 06bEMe 1 https://m.edsoo.ru/GM1LC394G
57 O0BEM TUpamMuabl 1 https://m.edso00.ru/B307PSWTC
58 O0BEM TUpaMu bl 1 https://m.edsoo0.ru/PQZ9ED3YF
59 O0BEM TUpamMuabl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMu bl 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BbEM TPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM IPU3MBI 1 https://m.edsoo.ru/FIMQWO6KFT
oo Kompomuat padoms o tene O 1 s/ edson 23S SOISON
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
65 3HaHui. [locTtpoeHue ceuenuii B 1 https://m.edsoo.rt/KXTOCIOJG
MHOTOTPaHHHUKE
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIYKCIIEHHE PACCTOSIHUI: MEXIY
66 JIBYMsI TOYKaMH, OT TOYKH J0 MPSIMOH, OT 1 https://m.edsoo.ru/HKP6I3JUC
TOYKH JI0 TJIOCKOCTH, MEKTY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast koHTpOIBHAS paboTa 1 https://m.edsoo.ru/KB3EKOA9U
[ToBTOpEeHuEe, 06001IIEHNE CHCTEeMAaTHU3AIIUS
68 3HaHUW. Beruucienue yriioB: Mexay 1 https://m.edsoo.ru/X7CJUSLO0O

CKPCIIUBAOIHUMUCS I[TPAMBIMU, MCIKIY




IPSIMOM U TJIOCKOCTbIO, IBYTPAaHHBIX YTJIOB,
YIJIOB MEXAY MIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: uUeHTp, paanyc, IuaMeTp;
IJIOLIA/1b TIOBEPXHOCTHU Chepbl

KoauuecTBO 9acoB

Bcero

KonTposbHbie
padoThbI

DJIeKTpPOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

https://m.edsoo.ru/TWEZ59CHJ

BsaunmHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans cheps

https://m.edsoo.ru/YCMWC4M3I1

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unuHapudeckas TOBEPXHOCTb,
o0pa3yromue IUIHHIPHIECKON
MMOBEPXHOCTH, OCh IMJIMHIPUICCKOMN
MMOBEPXHOCTH

[Hunuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUI0IIAb OOKOBOI M MOJTHOM MOBEPXHOCTH

https://m.edsoo.ru/QDCF8UGXE

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

https://m.eds00.ru/W0JR979V9

N300pakeHne NUINHAPA HA TNIOCKOCTH.
Pa3Béprka uununapa. CeueHus MWIMHIPA
(MJI0CKOCTHI0, MapasIeIbHON WK
NEePIEeHAUKYIISIPHON OCH LIMIIMH]IPA)

https://m.edsoo.ru/OYMSPW10Z

Konnueckas moBepxHOCTh, 00pa3yromme
KOHHUYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHHMYECKOU IMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue u BepInHAa,
o0pasyromias U oCh; IIIONAAb OOKOBOW 1

https://m.edsoo.ru/Q4EUBB6GT




MOJTHOH IIOBEPXHOCTHU

Yceu€HHblil KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHMA B OOKOBas https://m.eds00.ru/80VNITU20
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3sépTka konyca. Ceuenus KoHyca

10 (TI0CKOCTBI0, MapasuIeIbHOW OCHOBAHUIO, https://m.edsoo.ru/OPVOCKUYU
U TUIOCKOCTBIO, MMPOXOASIIEH uepe3
BEPILHHY)
KoMOuHamwst Ten BpalieHus u

11 https://m.edsoo.ru/4AVHGTY X8F
MHOTOTPaHHUKOB
MHororpaHHHK, ONMMCAaHHBIA OKOJIO

12 cdepsl; cdepa, BIMcaHHAs B https://m.edsoo.ru/RMYYISTLP
MHOTOTPaHHUK WJIU B TEJIO BpAICHUS

13 HOHfITI/Ie 00 00BEme. OCHOBHBIE CBOICTBA https://m.edsoo r/ACENHGLOZ
00BEMOB Tel

14 O06bEM muIMHIpa, KOHYCa https://m.edsoo0.ru/W8TGN5Z799

15 O6béM 11apa ¥ momaab cepsl https://m.eds00.ru/GTAYCMITT
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX Ty TUIOIAISIMHU https://m.edsoo.ru/4NO4FYUUX
MoBEepXHOCTEH, 00bEMaMU OJOOHBIX TeJ

17 Korrpostehas pabora o remam "Texa https://m.edsoo.re/KCOMHISWW
BpaieHus" u "O6beMbl Ten"

18 BekTop Ha III0CKOCTH U B TPOCTPAHCTBE https://m.edsoo.ru/AQ405SB7C

19 CnoxeHue ¥ BBIYMTaHNE BEKTOPOB https://m.edsoo.rt/PMNHTUK7G

20 YMHOKEHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/4H7PLGBII
Pasnosxenne BekTopa 1o TpéM

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

HCKOMIUIaHApHBIM BEKTOPAM. HpaBI/IJ'IO
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napajjicjicnuicaa

Pemenune 3ama4d, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

https://m.edsoo.ru/73F23EPUS

23

24

25

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a4
[IpsimoyronbHas cucreMa KOOpAUHAT B

npocrpanctse. KoopauHatel BeKTopa.
[Ipocreiimume 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

https://m.edsoo.ru/BBII39Z7U

https://m.eds00.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

Brruucnenue yrioB Mexly NpsIMbIMUA U
IIJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF&84

27

28

29

30

KontponbHas padota nmo Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCcTBE"

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHEIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTaHUMETPUH

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpenue, 0600mEeHNEe U
cUCTeMaTu3alvs 3HaHUi. 3a1aun
TUTAHUMETPUU M METOJIBI X PEIICHUS

https://m.edsoo.ru/NSKELEBHL

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

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 0600mEeHNEe U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun

https://m.edsoo.ru/FG4PJN2IF




IIAaHUMETPHUHN U METOAbI UX PCIICHUA

[ToBTOpeHUE, 0600IICHNE 1
cucreMaTusanus 3Haguii. OCHOBHEBIE

32 1 https://m.edsoo0.rw/ZY6BYLY7TW
¢burypsl, pakTbl, TEOPEMBI Kypca
CTepEeOMETPUU

33 Hrorosas koHTpoIIbHAsI paboTa 1 https://m.eds00.ru/VP8CXOC4C
I1 606

34 OBTOPEHHE, 000 meHI:Ie " 1 https://m.edso00.ru/70QSTDCAP
CUCTEeMAaTH3aIHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/IbHONM NMPOIrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPAMAsL, IJIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX IPHU PELICHUU
' F€OMETPUUYECKUX 3aJ1a4
73 OnepupoBarh TOHATHSAMHU: MAPAUICTBHOCTh W MEPHEHIUKYISPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KrnaccudunupoBars B3auMHOE PaclONOXKEHHE MPSIMBIX U TUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: IBYTPAHHBIA yIOJ, TPAaHU JBYI'PAHHOIO YIJIa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajayCHas
Mepa JBYTPaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBIN
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TPaBUIILHBIN MHOTOTPAaHHUK
77 Pacmo3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHKOB (MHpaMuja, MpU3Ma,
' MPSAMOYTOIBHBIN Napasuiesenune, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
. Kinaccupukanuu  (BBIMYKJIbIE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeTICTUTIC b )
. OmnepupoBath MOHATHSIMU: ceKytmias MIJIOCKOCTb, ceueHue
' MHOT'OTPaHHUKOB
710 OOBSCHATH NPUHLHUIIBI  MOCTPOCHHUSI CEUYEHWH  MHOTOTPAHHUKOB,

HCIIOJIB3Ys METOA CJICIOB

7.11

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP:




BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WM aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIPpH
pelICHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO prIMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKACHUC ICOMCTPHUYCCKUX BCIWYHH I10 06pa3uaM
WK aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIpH
PEIICHUMU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beramcnate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyll, BHIYUCISATh COOTHOIICHUS
MEKTY IIOUIAASIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHSI B MPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPUHU, HECHTP, OChb U IINIOCKOCTh CUMMCTPUN (1)I/Il“ypbl

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
MMPOCTPAHCTBCHHLIX TI'COMCTPUUYCCKUX (bHpraX, MNpCACTAaBJICHHYIO Ha
YCPTEIKaX U pUCYHKAX

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJId peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO HIaroB pCliCHUs, €CJIN YCIOBUA
NMPUMCHCHUS 3aJIaHbI B SIBHOH (bopMe

HpI/IMeHHTB HpOCTGﬁIHHG NporpaMMHbBIC CPEACTBA W JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBEI ITPHU PECIICHUU CTCPEOMECTPUICCKUX 3a/1av

7.19

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpumeHsTHh MOTyUYeHHBIEC 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peasibHbIe
CUTyalluh M MPHUMEHATh HU3YyYEHHBIE IOHATHS B IIPOLECCE ITOMCKA
penieHus MaTe€MaTHYECKH copMyIMPOBAHHOMN poOJIEMBI,
MOJIETMPOBATh PEabHbIE CUTyallMH Ha S3bIKE T€OMETPUH, MCCIIEN0BAThH
MIOCTPOEHHBIE MOJEIU C MCIIOJIb30BAHHMEM I€OMETPUYECKUX MOHATHH U
TEopeM, armapara aireopsl, pemaTh MPaKTUYECKUe 3a7auu, CBI3aHHBIC C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero o001ero od0pasoBaHus
pe3yJbTarta
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIIne
61 HWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
. oOpasyioniye  KOHHYECKOW  TOBEpPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacriojiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, APOBOU CEKTOP
6.6 Beraucnarte 00BEMBI M TUIOMIAAM  TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUECKUX TeJl C IPUMEHEHHEM (HOopMyJT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy u
6.7 ONKCaHHBIN O0K0JIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK WJTH TEJIO
BpaIICHUS
63 BEIUUCIIATE  COOTHOUICHWST MEXIy IUIOIAASMH TIOBEPXHOCTEH W
. 00BbEMaMu MMOAOOHBIX TeI
69 N300pakaTh n3ydaemble (UTYpbl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpaICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEOOPa3OBHIBATH HHMOPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, IMPEACTaBICHHYIO Ha
yepTexax U pUcCyHKax
[TpumeHsTh TEeOMeTpHUECKUE (AKThI sl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aa4, MPEIoJararolluX HECKOJIBKO IIAroB PEHICHHUs, €CIIH YCIOBHS
MPUMEHEHHUS 3a/laHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmonasaTs [[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYWTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKuMH CBOMCTBaMHU OHH

o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BCKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHUE BEKTOpa Ha 4YUCIIO, YToJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/IEHUE, PACKIabIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOAa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHHUC I'COMCTPUYCCKUX BCIUYUH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HN3BCCTHBIC METObI npu PEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3aJa4

6.21

IIpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNIydeHHBIE 3HAHHWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyalUd U NPUMEHSATb H3Yy4YCHHBIE IIOHATUS B IIpoOLiEcCe
MOKMCKA pELIEeHUS MaTeMaTHuecKd CQOpPMYIUPOBAHHON MPOOIEMBI,
MOJICJINPOBATh PEaJbHBIC CUTyalMU HA S3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJIENN C WCIIOJIb30BAHUEM I€OMETPHYECKUX IOHATHUA H
TeopeM, armnapara anreOpbl, perars MpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

I'eomeTpus

OcCHOBHBIE MOHATHS CTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpelmuBamomuecss npsmele. llapamnensHocTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B MPOCTPAHCTBE,
MapauIeNbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIroJ MEXIy MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapalieNIbHbIE TUIOCKOCTH, CBOMCTBA MapaJlIeIbHBIX
wiockocTeil. [Ipocteiimue mpocTpaHcTBEeHHBIE (GUTYPBI HAa TIOCKOCTH: TETPadp,

Ky0, napaJujiesienumnes, NoCTPOCHUEe CeUeHN!

7.3

IlepneHuKyIIpHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHIUKYIIAPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPAMOU MEPIEHIUKYIIIPHON
IUJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: Yroll MEXAYy MpPAMOM U IUIOCKOCTBIO,
JBYI'PaHHBI yTOJI, JMUHEHHBIM Yyrojg JAByrpaHHoro yria. lleprneHaukynsap u
HAKJIOHHBIC: PACCTOSHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHsI PUTypbl Ha MIIOCKOCTh. [lepneHanKyIspHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IIIOCKOocTe. Teopema o0  Tpéx

NEePHEHAUKYIISIPAX

7.4

[TonsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKAa MHoOrorpaHHuka. [Ipumsma: n-yrosbHas
npu3Ma, TPaHU W OCHOBAHHUS MPU3MBI, NpsMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. llapamienenunen, npsMOyTroIbHBIN NapaUICTICIIUIIE T
u ero cBoiictBa. [lupamuna: n-yroapHas nupamMuaa, rpaHd U OCHOBAHUE ITUPAMUJIBL,
OOKOBas M IOJIHAs [MOBEPXHOCTh MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPAMUAA.

DeMEHTEI Npu3Mbl U IMHUPAMUBL. HpaBI/IJIBHBIG MHOT'OTpaHHUKH: ITOHATUC




7.5

7.6

7.7

IIPAaBWJIBHOTO MHOTOrpaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs INHpaMHIA,
MpaBUJIbHAs TPEYroJibHAs MUpaMUAa U MPaBHIbHBIN TeTpasrap, kyO. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUJax, MapajliCJICIUICaAax, ImpaBUJIbHbIX

MHOTI'OI'paHHHUKax

Bbluuciienue 31eMEHTOB MHOIOTpaHHUKOB: pé&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM IOBEPXHOCTU U TIIOJHOM IOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIAJIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOM mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH UM IIOBEPXHOCTU IIPaBUJIIBHOM MNHMPaMHIBI, TEOpeMa O IUIOLIAIN

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEI

11 KUIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIa b OOKOBOW M TTOJIHON TTOBEPXHOCTH

6.2

6.3

Konnyeckas moBepXxHOCTh, 00pa3yrolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHWYeCKoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplInHa, oOpasylomas U OcCh,
Ionaab OOKOBOM M TIOTHOW TMOBEPXHOCTH. YCEUYEHHBINM KOHYC: 0Opasyrolue u

BbICOTA, OCHOBAHUA U OokoBas ITOBCPXHOCTH

Cdepa u map: neHTp, paauyc, JuamerTp, MIouaab noBepxHoctu cepol. Banmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIHMCAHHBINA

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIllCHUs

6.6

[TonsTe 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajienenunena u cuenctsus w3 He€. OO0bEM UMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsbl




[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXAY  IUIOLIASIMU

o7 MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISPHO OCH), CEUEHHUS KOHYyCa
. (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS 11apa
BexkTop Ha muockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxeHue BeKkTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemieHne 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpsiMoyronbHasi cucreMa KoOpAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAMHATax. YTos Mexay Bekropamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MCXKAY MNPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3a/la4



IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

BnageHnue merogamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHUs 3ajady;
yMeHHE (POpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC ()OPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUA IIpU DPELICHUW 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEpaluu Hajl
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIsg ONMCAHMS PEANBbHBIX IPOLECCOB U SABICHUHN U IIPU PEILIECHUH
3aJa4, B TOM UYHWCJIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepUpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue omnepupoBaTh MOHATHSAMU: HAaTypalbHOE YHCIO, IEJI0E€ YHUCIIO,
CTETIeHb C IENTBIM TI0Ka3aTelieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C palMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEIbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIEHOTO YHCJIA, OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAJIbHOE  YMCJIO,  MHOXXECTBAa  HATYypaJIbHBIX,  LEJbIX,
2 palMoOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIee
of1ee KpaTHOe, aNropuT™M EBKIIHIa py pemeHny 3aad; 3HaKOMCTBO C
pPa3NMYHBIMM ~ TO3UIMOHHBIMH  CHCTEMaMH  CUHUCIICHHs;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHUH M MPeoOpa3oBaHMS BBIPAKEHHH CO
CTENeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-pALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUEC OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas rporpeccus, reoMeTpruUecKast nporpeccus,
OecKkOHEYHO yObIBaoIlas TreoMeTpuYeckass [MpOrpeccusi; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCU  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
MpUMEphl  UCTOJb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
MOHATUSIMU: MaTpula 2X2 u  3X3, omnpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHfI, HEpaBCHCTB MW CUCTEM; YMCHUC pPCIIATb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C II1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHUA MATCMATHYCCKUX

3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢dyHKIMH, KCTpeMyM (YHKIMH, HauOOJbIllee M HAUMEHbIIIee 3HAUEHUS
GYHKIIUM Ha MPOMEXYTKE, HeTpepbIBHAsL (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOHAS (YHKINHU, T€OMETPUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, MEpPBOOOpa3zHas, OIpeneaEHHbIN
UHTETpajl; YMEHHE HaXOJIUTh ACUMNOTOTHl Tpaduka (QyHKIUH; yMEHHE
BBIUHCIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacCTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIMM; yMEHHME HaxXOJIUTh IMPOU3BOJHBIE 3JEMEHTApPHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIENOBaHMUA (PYHKLUH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKLUUN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BaHMEM arllapaTa MaTeMaTHUYeCKOTro
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPUKIIAJHBIX, B TOM YHCJIIC COIHUAIIbHO-DKOHOMHUYCCKUX U




bu3HYECKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (DUTY C TTOMOIIBIO
UHTErpajia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJICIHPOBAHUS C

NOMOIIBI0 AU epeHInanbHbIX YPaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWs, KBaapaTHYHAS
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTHh TIpadUKH W3YyYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUs
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX MPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXKATh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku GYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPEUICHUH ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4y U3 00JIaCTU yIPaBJIECHUS JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBNIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4H, MCCIENOBATh IOJyYEHHOE PEILICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yMEHHE MOJAEIMPOBAThH
peaNbHblE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABIIITH BBIPAKEHMS,
YpPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHMIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJCIN C HCIOJB30BAHMEM aIapara

anreOpbl, UHTEPIIPETUPOBATDH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEE apruPMeTHIEecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
JauarpamMMax, rpaukax, OTpakarollyio CBOWCTBA PEAbHBIX MTPOIIECCOB
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIE0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C NPUMEHEHUEM
rpadu4ecKux METOJ0B U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIEIOBATh COBMECTHBIC HAONIOAEHHS C TOMOINBIO JUarpamMm

pacceuBaHys U JINHEWHOU Perpeccuu




YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOro COOBITUS; YMEHHME BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH, (OpMyJy MOJHOMN
BEPOSATHOCTH, (popmyiny bepHyium, komOuHaTOpHBIE PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBAThH
NOHATUSIMM:  CIy4yailHass BEJIWYMHA, PpacCIpeleleHUe BEpOATHOCTEH,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIMHA paclpeleNeHnuss H  IUJIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPEIEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpeiesieHud Jyis
peleHus 3ajJay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHUE MPUBOAUTH IPUMEPHI
HPOSIBJICHUS 3aKOHA OOJIBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETAaHMH, YMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHue
IMPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCy>KICHUS JJIs PEeLIeHUs 3aj1ay;
OLICHMBATh BEPOATHOCTH pealbHBIX COOBITHH; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YJIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTrOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4YNn
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YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnes, npusMa, nupamuaa, Qurypa M MOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Iiomaas cepbl, IIomaib
MOBEPXHOCTU NHMPaMM[bl, NPU3MBI, KOHycCa, LMINHApa, 00BEM KyoOa,

IPSAMOYTOJIBHOIO Tapajuleenunea, MUpamMuabl, MPU3MBL, LWIAHIPA,




KOHYcCa, 11apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCAa U LWIMHIPA,
napajuiefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, LMIMHIAPA, KOHYCa; YMEHHE CTPOHWTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyJIUPOBATh OMPEICIICHUS N3Y9aeMbIX (DUTYp, BBIIABUTATh TUIIOTE3BI
O CBOMCTBAaxX U MpPU3HAKAX N€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE MPOBOAMTH Kiaccuukanuioo ¢uryp mno
pa3jIMYHBIM MpPHU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JIOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOIB30BAaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/a4y; HaXOJAWUTh TeOMEeTpUYECKHe BEJIWYMHBI (JJIUHA,
yroj, IJIomaab, O00BbEM) TpPH peHIeHUH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIUHA, YTOJ, IUIOMAab, OOBEM, IUIOMAAbh MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIe (DOPMYNBI M METOAbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAIb CHEPHI;
00bEM Ky0Oa, MPSMOYTOJILHOTO MapajuleNieNuIesia, MUpaMUIbl, MPHU3MBI,
IUTMHIIPA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (uryp

YMeHue ONCpUPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpaA IIO 6a31/1cy,
CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BCI(TOpHLIfI )51 KOOpI[I/IHaTHHﬁ METON
IJI1 pCeHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPpYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA IS PEIICHHs] 3aJayu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUW; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUHA POCCHUMCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u niensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
1o Panmonanbupie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmerndeckuil KOpeHb HaTypajbHOH creneHu. [leificTBusa ¢ apudmernyeckuMu
' KOPHSIMU HaTypajlbHON CTENEHU
14 Crenens ¢ nenbiM nokaszareneM. CTENneHb ¢ paluoOHAIbHBIM NT0Ka3areneM. CBoMCTBa
' CTENEHU
s CuHyC, KOCMHYC W TAaHI€HC 4YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm umcna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uyncia. ApupMeTHUECKHEe ONepauu ¢ JeHCTBUTENbHBIMU
1.7 yncinamu. [IpubnnxEHHble BBIYUCIEHUS, paBUiIa OKPYIJIEHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BEIUYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [{enbie 1 IpOOHO-pallMOHANBHBIE YPaBHEHUS
2.2 HppauroHanbHble YpaBHEHHS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 Lenblie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 HppanuonaibHble HEPaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenTeab MaTpUIIbI




3 QyHKIUHU U TpapUKu
11 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte ompesaenaeHUs W MHOXKECTBO 3HaueHUM Qynkuuu. Hymum ¢yHkuum.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CoiicTBa U rpaduk KOpHS 1-0i CTENEeHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcuMnToTel TpadukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TIOCIIE0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauvana maremMaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHo03k€ecTBO, onepaluy HaJl MHOKeCcTBaMHU. [J{narpamMmsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAJIN3a, TEOMETPHSL.
Anre0pa u Hadana maTemaTudeckoro ananmsa. 10-11 kmacc. Anmmmos 111LA.,
Konsarun F0.M., TkaueBa M.B. u nip. Axurioneptaoe o61iectBo «M3narenbcTBo
«IIpocsemenue

* Maremaruka: anredpa v Hayajga MaTEMaTHYECKOTO aHaJIN3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u nip.

AxnmonepHoe o601mectBo «M3narenbctBo «IIpocBermmenuey

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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