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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJa4 Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpEHEro 00111ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomeTpumn oTBOoAUTCS 2 yaca B Henelno B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApaJUICNIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX Iuiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YrOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasd mnupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMHU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolas M OCh;, IUIONIaAhr OOKOBOW M TOJHOMU
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBasI IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpAMHAaTHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aHUMOJECUCTBOBATh C COLUUAJIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTUYECKOU IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHUS, OTHUYECKOTO TOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuN, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 3J0pOBOro M 06€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs;, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHuecKoMy oOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 33/1a4 MAaTEMAaTUYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COLIMAJIbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON U COIMATBHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCJIEJICTBUM JJIsl OKPY>KaIOLLEH CPebl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKON HayKM Kak c(epbl 4elIOBEYECKOM MeATEIbHOCTH, ATAloB €€
pa3BUTUS W 3HAYMMOCTH JJIsl Pa3BUTHS LMBWIW3ALMHU; OBIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTUYeCKOW KyJIbTypOoW KaK CpEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYI0 M HCCIIENOBATENbCKYIO JAESITEIbHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposarue 6a3068bIX KOSHUMUBHBIX NPOYeccos, obyuaowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIHN3a,;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh ~ KPUTEPUU  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BHICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B pa3IUYHbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 0OYUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJb30BaThb  MPEUMYIIECTBA  KOMaHJIHOM U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh KA4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonvie  pezynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IIEH U YCJIOBHSIM, OOBSICHITH
MPUYXHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh NOHATUAMU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPAILUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBate B3aMMHOE pPAaCHOJIOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yrojl ABYTPaHHOIO yria; TpajycHas Mmepa
JBYTPAHHOTO yIJa.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUIEAbI).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTyp: BUL
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMAaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYMCIEHUE YIVIOB  MEXAY
CKPEIMBAIOIIMMUCS OPSIMBIMH, MEXIy MpPAMOM M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIASIMU TOBEPXHOCTEN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEeOpeM, anmnapara ajareopbl; pemarthb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

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

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
W3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MHCCIENA0BaTh MOCTPOCHHBIE MOJAEIN C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

HaumeHoBaHue pa3jie/ioB H TeM NPOrpPaMMbl Konrpoabnsie IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
1 BBenenue B cTepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
2 PAMBIC H TUIOCKOCTH B HPOCTPaHCTBe . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapannenbHOCTh NPSAMBIX M IIOCKOCTEH
3 [lepneHIUKyYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12 1 https://m.edso0.ru/H6S9B2H3C
4 VYribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 https://m.edsoo.ru/V1P7V405P
3) MHororpanHuku 11 1 https://m.eds00.ru/H4T8T003J
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUSA U YIJIbI 1 https://m.edsoo.ru/Y0B4Q4U6W
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KJIACC

KosmnuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI Konrpoabnbsie IIpakTHueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
1 Tena BpaieHus 12 https://m.eds00.ru/S522P7H5N
2 OOBEMBI TET 5 1 https://m.edsoo.ru/U2Z5G4Q9N
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/K7Z1X5A7E
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 7 1 https://m.edso0.ru/T4M8POI5F
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

10 KJIACC

HOYPOYHOE IINTAHUPOBAHUE

Ne

w/n Tema ypoka

Bcero

KoaudecTBO 4acoB

Kontpoabusie IIpakTuueckue

padoThI

padoThI

Jara
U3YYEeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE Pecypchl

[ToBTOpEHME 3HAHUH 32 KypC
reomerpuu 7-9 kiacca. OCHOBHbIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

1 Henensa

https://m.eds00.ru/C6J1P206S

[ToBTOpEHME 3HAHUM 3a KypC
reometpuu 7-9 kiacca. 3agauun
ITAaHUMETPUHN U METOJbBI UX
peuieHus.

1 Henensa

https://m.eds00.ru/S0S2Y902Z

[TonsaTHA: nepecekarommecs
3 IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas U MJI0CKOCTh

IlonsTus: MepeceKarommecs
4 IIJIOCKOCTH, IIEPECCKAOIIUCCA
nmpsaMas U mI0CKOCTh

3HaKOMCTBO C MHOTOTPaHHUKAaMH,

M300pakeHre MHOTOTPaHHUKOB Ha

PUCYHKAX, Ha MPOEKITHNOHHBIX

gepTexax

HauanpHabie cBenenns o kyoe u

6 MUpaMHJIe, UX Pa3BEPTKH U
Mozenu. CedeHnss MHOTOTPAaHHUKOB

2 Henxens

2 Henens

3 "Henensa

3 Henens

https://m.edsoo.ru/N8V5J9H6P

https://m.edsoo.ru/U212H4R9X

https://m.edsoo.ru/N4W7I10A5S

https://m.edso00.ru/D3G0U4V6T

7 HauanpHabie cBenenus o kyoe u

4 yenens

https://m.edso0.ru/C7TR7N3P7Z



https://m.edsoo.ru/C6J1P2O6S
https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T
https://m.edsoo.ru/C7R7N3P7Z

NApaMUJE, UX Pa3BEPTKU U
Mozenu. CedeHuss MHOTOTPaHHUKOB

INousarue 06 aKCHOMATHIECKOM
MMOCTPOCHHUH CTEPEOMETPHUU:
aAKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

4 uenens

https://m.edsoo.ru/Y5R6S2W4D

10

11

12

13

[TonsaTne 06 akCHOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsaTHe 06 akCHOMaTUYECKOM
IIOCTPOCHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 aKCHOMaTUYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3anMHOe pacnonoxeHue npsMbIx
B IIPOCTPAHCTBE: IIEPECEKAOIINECH,
NapajuleIbHbIE U CKPEILMBAIOIIUECS
MpsIMbIE

[TapannenpsHOCTH NPSIMBIX U
ILJIOCKOCTEN B IMTPOCTPAHCTBE:
MapajuieabHbIE IPSMBIC B
MIPOCTPAHCTBE; MapauIeIbHOCTh
TPEX MPSAMBIX

5 Henmens

5 Henmens

6 Henens

6 Henens

7 Henens

https://m.edsoo.ru/X4H7V6K7P

https://m.edsoo.ru/Y1T1U8Y5S

https://m.edsoo.ru/U9FIN7T3X

https://m.edso0.ru/Q4H1S4S9C

https://m.edsoo.ru/BOHON6RIT

14

HapaJIJIeHLHOCTB OpsAMBIX U
IJTIOCKOCTEN B IMTPOCTPAHCTBE:

7 Henens

https://m.edsoo.ru/U4B514D00O



https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O

[TapamienbHOCTB IPSIMOU U

IIJIOCKOCTH

15 ¥/IIBL € CORAMPABCHHEIMH 8 Heens https://m.edsoo.ru/O9F7F7S7L
CTOpOHAMU
v 8

16 FOIL MEALY [IPAMBIMUL B feAc https://m.edsoo.ru/M2W6K4M1C
MIPOCTPAHCTBE
v 9

17 PO MERALY TIDAMBIMIL B HEASPL hitps://m.edsoo.ru/U4P7UONSC
MIPOCTPAHCTBE
I1 78

18 APAISILHOCTS IHIOCKOCTEM 9 Hepens https://m.edsoo.ru/W5I11H7V1H
napajuieJIbHbIe TIOCKOCTH

5 10

19 Cpoiictea I:’IapaJ'IJ'IeJ'ILHI:IX Heae https://m.edsoo.ru/\VV3C9AOLOE
IIJIOCKOCTEN
[Ipocreiinme npoCcTpaHCTBEHHbBIE 10 nenenst

20 (urypbl Ha MIIOCKOCTHU: TETPadIp, https://m.edsoo.ru/K2B6X6Z6F
KyO, mapasienenumne/

21 [TocTpoenne ceueHmit 11 megenss | https://m.edsoo.ru/C3U4V3I5K

22 [Toctpoenue ceueHuit 11 memenss | https://m.edsoo.ru/\VV0J4J9P1L
Kontponbnas paboTa mo teme 12 nenenst
"H

23 DAMPBIC H TIIOCKOCTH B https://m.edsoo.ru/L418D3P1J
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMOU 1 12 nenenst

24 IJIOCKOCTH: NIEPIICHIUKYIISIPHBIE https://m.eds00.ru/G9L6L7U1I
MIPSIMBIE B TIPOCTPAHCTBE
I1 1

25 PAMBIE Hapa TTEILHbE 1 3HECH | | ios:/im.eds00.ru/N20302C3R
MEePIEHIUKYISIPHBIE K JTIOCKOCTH
I1 1

26 PAMBIC HApaJLICHBHBIC 1 3 Hezens https://m.edsoo.ru/ESE5Z5R4W

NECPpHNCHAUKYIIAPHBIC K IIJIIOCKOCTH



https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W

27

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMON U TUIOCKOCTH

14 wengensa

https://m.edsoo.ru/C4F9P3B6C

28

29

[Ipu3Hak nepneHauKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYIISIPHOM MJI0CKOCTH

14 wengensa

15 wemensa

https://m.edsoo.ru/E6R4R20Q2J

https://m.eds00.ru/S8U6G904R

30

Teopema o npsamon
NEePIEHAUKYJIIPHOHN IIIOCKOCTH

15 wemensa

https://m.edsoo.ru/L7F8S016D

31

32

33

34

Teopema o npsamon
MEPIECHANKYISIPHOMN MIJIOCKOCTH

HepHeHI{I/IKy.]'IHp 1 HAaKJIOHHBIC!
PacCTOAHUC OT TOUYKH 1O
IJIOCKOCTH, paCCTOSAHUC OT HpHMOfI
J0 IINIOCKOCTH

[leprieHANKYNIAp U HAKIOHHBIE!
paccTosiHUuE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM
110 TUIOCKOCTH

[IepneHuKymnsp ¥ HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM
J10 IIJIOCKOCTH

16 wemensa

16 Hemensa

17 Henens

17 uenensa

https://m.edsoo.ru/0O7L4V3D6U

https://m.edsoo.ru/R7P7D2B2Z

https://m.edsoo.ru/V701R9G6M

https://m.eds00.ru/S0Q9Z5D9X

35

[lepnenauKynsp U HAKIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSTHUE OT MPSIMOM
110 IIJIOCKOCTH

18 Hemensa

https://m.eds00.ru/S6G8J9U00

36

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKAY
MNPAMOU U TIIOCKOCTBIO

18 Hemensa

https://m.edsoo.ru/Z4J2E9W3F



https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F

37

JIByrpaHHBIN yTroJl, JTMHEHHBIN Yroi
IBYTPAHHOIO yIJIa

19 Hemensa

https://m.edsoo.ru/COX9F9B1H

38

39

40

JIByrpaHHBIN yroJl, JMHEHHBIA yroi
JBYTPAHHOI'O yria

[leprieHAMKYASAPHOCTD IIOCKOCTEM:
MPU3HAK MEPIEeHIUKYIIPHOCTH
JIBYX TUIOCKOCTEM

HepHeHI{I/IKy.]'IS{pHOCTb IJIOCKOCTEH:
IIPpU3HAK IMEPIICHAUKYIISAPHOCTU
ABYX IUIOCKOCTEH

19 Hemensa

20 menens

20 uenens

https://m.edsoo.ru/A3Y2P8PI9R

https://m.edsoo.ru/Z1L1L4W00

https://m.edsoo.ru/F3K7G7B3Z

41

[lepneHuKyISIPHOCTD MIJIOCKOCTEM:
MIPU3HAK IEPIEHIUKYIIPHOCTH
JBYX IJIOCKOCTEHN

21 genens

https://m.edsoo.ru/P0Q7H2S54U

42
43

Teopema o TpEX nepHeHANKYIApax

Teopema o Tpéx nepneHANKYIsIpax

21 nenens

22 Henens

https://m.edsoo.ru/Y8YOR3X7G

https://m.edsoo.ru/F8W6G114K

44

45

46

47

Teopema o TpEX nepHeHANKYIApax

KonrtponbHas paboTta no remMmam
"IlepneHIUKYISIPHOCTD NPSMBIX U
mockocTeil" u "YTriel Mexay
MPSAMBIMH U TUIOCKOCTAMH"

[ToHsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOI'PAaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKY;
pa3BEpPTKa MHOTOTPAaHHUKA

IIpusma: N-yronpHas npu3Mma;
IPaHU U OCHOBAHUS [IPU3MBI;
IpsiMasi U HaKJIOHHAs [IPU3MBI;

22 "enens

23 Henensa

23 Henensa

24 nenens

https://m.edsoo.ru/E7TW7R1IN8SK

https://m.edsoo.ru/X5U3G6K5F

https://m.edso0.ru/K4P319C8T

https://m.edsoo.ru/B5V5V7J1]



https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J

OOKOBast ¥ OJTHAsI TOBEPXHOCTh
HPU3MBI

48

49

50

[Tapamtenenunen, NpsAMOyTOJIbHBII
napauleNIeuIe] U €ro CBOMCTBA
IIupamuza: N-yrosnbHas NUpamMuaa,
I'PaHU ¥ OCHOBaHME MUPaMMUIbI;
OOKOBast U NOJIHAsI TOBEPXHOCTh
NIApaMU/Ibl; IPABWIBHAS U
yCeu€HHas nupaMuaa

[TpaBusIbHBIE MHOTOTPAHHUKHU:
MOHSATHUE MPABHILHOTO
MHOTOI'paHHHKA; PaBUIIbHAS
IIpru3Ma 1 1paBuJibHasg NUpaMuaa,
IIpaBUJIbHAS TPEYTOJIbHAsA
MApaMuJa ¥ IPABUIbHBIN
TeTpa’ap; Kyo

24 uenens

25 menens

25 uenens

https://m.edso0.ru/O1Y5N7C5G

https://m.edsoo.ru/EOP3T7B8Q

https://m.edsoo.ru/P5D7S5W2N

51

52

53

[IpencraBneHue o MPaBUIBHBIX
MHOFOFpaHHI/IKaXI OKTa3J1p,
JOJICKAdIP U KKOCAdIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPaMUJIAX,
rapasieenuIenax, NpaBuiIbHbIX
MHOTOTpaHHUKAaX

Brrunciaenue 31€eMEHTOB

MHOTOTPaHHHUKOB: pEOpa,
JMAarOHANHN, YTIIbI

26 Henensa

26 Henens

27 nenens

https://m.edso00.ru/Q1D7D1T8B

https://m.edsoo.ru/H6H3K8Y2V

https://m.edso0.ru/V6G2M2X5J]

54

[Tnomans 60KOBOI MOBEPXHOCTH U

27 Henens

https://m.edsoo.ru/Q7L2K9F3R



https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R

IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, IUIOLIaJb OCHOBAHUM,
TeopeMa 0 GOKOBOM MOBEPXHOCTHU
MPSAMOU MPU3MBbI

[Tnomanb 60KOBOM TOBEPXHOCTH H 28 Henens
IIOBEPXHOCTHU ITPABUIILHOMN
55 MMUPaMU/IBI, TEOpPEMa O TIOMIATH 1 https://m.edsoo.ru/Y9D4A9IMOX
OOKOBOI OBEPXHOCTH YCEUEHHOM
MUPaMUIbI
56 Konrpoxsrias pabora no Teme 1 28 Bepens https://m.eds00.ru/S1S1U3I3Y
"MHororpaHHuku"
57 ITonsarue 06 00bEME 1 29 "enens https://m.edsoo.ru/S8H2N6170
58 OGbEu npamoyroibHoro 1 29 Bepei https://m.eds00.ru/Z0E6GIA8Q
napaiesenumnea.
59 OO6BbEM IpsIMON TPU3MBI 1 30 memens | https://m.edso0.ru/T6P703L5M
60 O0BEM npsIMOit TPU3MBI 1 30 Hemenss | https://m.edso0.ru/T6P703L5M
61 O0BEM HAKTTOHHOW MTPU3MBI 1 31 memenss | https://m.edsoo.ru/M5G4J509U
62 OOBEM HaKIIOHHOM MTPU3MBI 1 31 memens | https://m.edsoo.ru/M5G4J509U
63 OO0BEM TUPAMHU/TBI 1 32 memenst | https://m.edsoo.ru/V8Q5A2P2L
64 O0BEM nupamMuIbl 1 32 memenss | https://m.edsoo.ru/Y1Z6B618C
65 KOHT]?OHBHM padora 1o reme 1 33 Hezeis https://m.eds00.ru/GOP0S7M6B
"O6BEMBI MHOTOT'PaHHUKOB"
[ToBTOpEeHue, 06061IeHNE 33 nenens
66 oA HIAII SHATIH. 1 htps://m.eds00.ru/C2R7AGB1E
[Toctpoenue ceueHuii B
MHOTI'OI'paHHHKE
g7  \losropenne, odobmene 1 SAHCACHA e lim.eds00.ru/MBTIQLGTC

cucTeMaTu3alis 3HaHUH.



https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C

68

Beluncienue paccTosHAN: MEXIY
IBYMsI TOUKaMH, OT TOYKH J10
IIPSIMOM, OT TOYKH 10 INIOCKOCTH,
MEXy CKPEIMBAIOIUMUCS
IPSIMBIMU

HToroBast KOHTpOJIbHAsL paboTa

34 uenensa

https://m.edso0.ru/O6W904C4F

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

68



https://m.edsoo.ru/O6W9O4C4F

11 KJIACC

Tema ypoka

Bcero

KoaunuecTBO 4acoB

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHHS

DJIeKTpOHHbIe U (POBbIE
o0pa3oBaTe/bHbIE Pecypchl

[ToBTOpeHUE, 0600IICHNE 1
CUCTEMATU3ALMS 3HAHUM.

1 OcHoBHBIE QUTYPHI, (PAKTHI,
TeopeMbl Kypca crepeomerpun 10
KJiacca.

1 Henemns

https://m.edso0.ru/T4X8R6S5P

[ToBTOpenue, o6o0IIEHNE U
CUCTEMATU3ALMS 3HAHUM.

2 OcHoBHBIE PUTYPHI, PAKTHI,
TeopeMsbl Kypca crepeomerpuu 10
KJiacca.

2 Henens

https://m.edsoo.ru/T4X8R6S5P

]_II/IJ'II/IH)IpI/I‘-IGCKaSI IMOBEPXHOCTD,
oOpa3zyromue NUIHHIPHIECKOM
MMOBEPXHOCTH, OCh

III/IJIHH)IPH‘IGCKOﬁ IMOBEPXHOCTHU

3 Henens

https://m.edsoo.ru/T4X8R6S5P

Hununapap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
IUIoIIa s OOKOBOM M IOJHOM
IIOBEPXHOCTHU

N300pakeHne HWIMHAIpPA HA
tockocTu. Pa3BEépTka mumHpa.

5 Ceuenust uuuHApa (MIOCKOCTHIO,
napayieabHON Uin
NEePIEHAUKYJIIPHON OCH LIMIIMH]PA)

4 genens

5 Henens

https://m.eds00.ru/T310T9EOD

https://m.edso0.ru/S3W1M1K8N



https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW ITOBEPXHOCTU

6 Henens

https://m.edsoo.ru/P5F6Z919X

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yrolas U 0Ch; IJIOMIA/Ib
OOKOBOW M IOJTHOM MMOBEPXHOCTH

7 venens

https://m.edsoo.ru/R8Z5E7C2T

VY ceu€HHbI KOHYC: 00pasyromue u
BbICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTH

N3o06paxenne koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIIOCKOCTBIO,
MapasieIbHON OCHOBAHUIO, U
MIJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPILUHY)

8 Henens

9 Henens

https://m.edsoo.ru/N5D8T8T4J

https://m.edsoo.ru/14D8U2M2W

10

11

12

Cdepa u map: ueHTp, paauyc,
IMaMeTp; TUTOIIAb TIOBEPXHOCTH
cdepbl

B3aumMHoe pacrionoxxenue chepsl u
TUIOCKOCTH; KacaTesbHas
MIJIOCKOCTH K cepe; momas
cdepbl

N306pakenue cepsl, apa Ha
wiockoctu. CeueHus mapa

10 nenens

11 nenens

12 nenens

https://m.edsoo.ru/Y752X9Y1D

https://m.edsoo.ru/Y1L6L3Q9W

https://m.edsoo.ru/F921J5V2M

13

KomOunanwms Ten BparieHus u
MHOTOTPAaHHHUKOB

13 genensa

https://m.edsoo.ru/O4E3T6W0D

14

MHoOrorpanHukK, OIMCaHHBIA OKOJIO

14 uenens

https://m.edsoo.ru/J1K5F8C2A



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A

cdepsl; cdepa, BIMcaHHAs B
MHOTOTPaHHHK WA B TEJIO
BpaIICHUS

ITo e 00 00Béme. O 15

15 PITHE 08 OVBENE. LICHOBHRIC HEASTL ' https:/im.eds00.ru/QOW5V2DAY
CBOMCTBa 0OBEMOB Tel

16 O06BEM UIMHpA, KOHYCa 16 nenens https://m.edsoo.ru/N4K3R2H3I

17 O6béM m1apa u miomaab cepsl 17 nenens https://m.eds00.ru/N4Z000K3V
[Tono6HbIe Tena B IpOCTPAHCTBE. 18 nenens
C

18 OOTHOIICHHA ML TLIOMA MM https://m.edso0.ru/H3R3M2N9IR
MMOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX TeJl
K 0 19

19 OHTPOIIbHA pabOTa TO TEMAM , HEE T hitps://m.edsoo.ru/I71710K5Z
"Tena Bpamenus" u "O6bems! Ten"
B 20

20 CICTOp Ha TUIOCKOCTH 1 B HeAcm https://m.edsoo.ru/X9K2X0Q4E
IIPOCTPAHCTBE

21 Crno’xeHue 1 BBIYMTAHNUE BEKTOPOB 21 nepens https://m.eds00.ru/Z3S9D1F7W

22 YMHOK€EHNE BEKTOpa Ha YNCIIO0 22 nenens https://m.edso0.ru/B6M9COH8G
Paznoxenue BekTopa 1o Tpém 23 Henens

23 HEKOMIUIAHAPHBIM BEKTOPAM. https://m.edsoo.ru/J1Z5D5Z4K
[IpaBuno nmapamnenenumnena
Pemienue 3aau, CBSI3aHHBIX C 24 nenens

24 IIPUMEHEHUEM ITPABUII ACUCTBUMN C https://m.edso00.ru/Z0J2C1G2L
BEKTOpaMHU
Koo aTHO-BEKTOPHBINA METO 25

25 PARHATHOBEKTOPHEIH MCTOR feAc https://m.edso0.ru/N9Q4H2D20

IIPU PELICHUH F€OMETPUYECKUX



https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O

3aaa4

26

IIpsimoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3agayu B
KOOpAUHAaTax

26 Henens

https://m.edsoo.ru/R2L4B1S4Q

27

28

VYTos1 MEXy BEKTOpaMH.
CkansipHO€ IpOU3BEIEHUE
BEKTOPOB

Brruucnenue YTJIOB MCXKAY
IIpAMBIMHA U IINIOCKOCTAMU

27 Henens

28 Henens

https://m.edso00.ru/Q7R3Q6D9T

https://m.edsoo.ru/N611F1V3X

29

KonTponbhas padota no teme
"BekTopbl 1 KOOPJUHATHI B
nmpocTpaHcrae”

29 Henens

https://m.edsoo.ru/D2J7V7ETW

30

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTHU3aIMs 3HAHUN. 3a1a4un
TUTAHUMETPUH H METOJIBI UX
peuieHus

30 menens

https://m.edsoo.ru/H2H5NOR0OQ

31

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aIMs 3HAaHUNA. 3a1a4yn
TUTAHUMETPUH B METOJIbI UX
pereHus

31 "venens

https://m.edso0.ru/NOT3S8F4A

32

33

IToBTOpenue, 0000IICHNE U
cHCTEMaTH3aInsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTepEOMETPHUHN

HToroBast KOHTpOJIbHAs paboTa

32 "Henens

33 "Henens

https://m.edso0.ru/A8C3N2J5C

https://m.edsoo.ru/Y0X8ROF9J



https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J

ol 4
34 OBTOpeHue, 0000menUe 1 1 34 menens . im.edsoo.ruT6X6E5KT]
cucreMarul3anusa 3HaHUU
OBIIEE KOJIMYECTBO YACOB IO y

[NPOT'PAMME



https://m.edsoo.ru/T6X6E5K7I

MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsAMasi, TNIOCKOCTh
25 [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX IPH PEHICHUU
' TCOMETPHUYECKUX 3a7a4
v 3 OHepI/IpOBaTB MOHATHUAMUA: MNaAPAJUICIBbHOCTE W NCPHCHAUKYIIAPHOCTD
' MPSIMBIX U MJIOCKOCTEH
-4 KnaccudunupoBars B3auMHOE PacIONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, rpaHH JABYI'PAaHHOIO YIJia,
7.5 pedpo ABYTpaHHOTO yTiia, TUHEHHBINA YTOJI IBYTPAHHOTO yIJia, IpaaycHas
Mepa JIBYTPaHHOTO yTiia
26 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIbII
. MHOTI'OIrpaHHUK, 3JICMCHTBI MHOTOT'paHHHKaA, HpaBI/IJ'IBHBII\/JI MHOTI'OI'paHHUK
77 Pacno3naBaTth, OCHOBHEIEC BHUJbl MHOTOT'PaHHHKOB (HI/IpaMI/II[a, npusma,
' MPSIMOYTOJIBHBIN Tapasiesenurne, Ky0)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
29 Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MpPaBWIbHBIE MHOTOTPAHHUKH, TPSMBIE H  HAKIOHHBIE MPHU3MBIL,
napasuIeIeUuIe/Ibl)
29 OnepupoBarb MOHATUAMU: cexylas IUIOCKOCTb, ceyeHue
' MHOTOTPaHHUKOB
210 OOBSCHATH TPUHLHUIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' WCTIONB3Ysl METOJ CIIEIOB
CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCTOAOM CJICAOB, BBIIIOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTyp:
BHJI CBEPXY, COOKY, CHU3Y
712 Pemrate 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM

WM aJIropuTMaMm, IMMPUMCHASA HW3BCCTHBIC AHAJTIUTHUYCCKUC MCETOAbI IIPpH




peICHUM CTAaHAAPTHBIX MATECMAaTUYCCKHUX 3aJad Ha BBIYHCIICHHC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOUKHU OO HpSIMOfI, OT TOYKHU OO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIIWUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XI€HHE F'€OMETPUUECKUX BEIMUYHUH 110 0Opa3nam
WY aNrOpuTMaM, INPUMEHSsS W3BECTHBIE AHAIMTHYECKUE METOABI IPHU
pELICHUU CTaHJAPTHBIX MATEMATHYECKUX 3a1ad Ha BBIYKMCIICHHE YITIOB
MEXKIy CKPEILIMBAIOIMUMHUCI IPSIMBIMH, MEXAY NPSMOH U IUIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIAJM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MOBEPXHOCTEM, 00BéMamu MOJ00OHBIX

MHOI'OIrpaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHMOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeICTaBICHHYI Ha

YepTekKax U pUCYHKax

[IpumensTh reomerpuueckue (BaxkThl JJi PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIH YCIOBHUS

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpuMeHATH mpocTEWIIME NPOrpPAMMHBIE CPEACTBA W DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpOJAC U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHsTh MOTydYeHHbIE 3HAHUS HA NMPAKTUKE: aHATU3UPOBATh pealibHbIE
CUTyallud M MPHUMEHATh HU3YYEHHBbIE IOHATHS B IIPOLECCE IOMCKA
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETMPOBATh PEabHbIE CUTyallMM Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MIOCTPOCHHBIE MOJIEJN C UCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATHH U
TEopeM, armapara aiaredpsl, pemaTh MpaKTUYeCKHe 3a7aul, CBI3aHHbIE C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH

11 KIIACC




Kon

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LIWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 WIMHIPAYECKON TOBEPXHOCTH, MHUIUHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITUSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Teld BpallleHUs,
' T€OMETPHUECKUX TEII C MPUMEHEHHEM (HOpMYIT
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIHCAHHBIH B cdepy U
6.7 OTIHMCAHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpaleHus
68 BbHCISATP COOTHONICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00bEMaMHU TOIOOHBIX TEI
6.9 N300paxarh n3ydaembie QUTYPHI OT PYKH H C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpallleHus
W3Brekatb, MHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATH WH(GOPMAIIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MNpPEICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpuMeHsTh TeoMeTpuUYecKre (PAKTBI I PEIICHUS CTEPEOMETPUICCKIX
6.12 3aj1a4, MPEIIOIAaraloliX HECKOJIbKO MIATOB DEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJIaHbI B IBHOU (hopMme
6.13 OrepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIOMHATE JEHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U

YMHOXCHHA BCKTOpa Ha YHCIIO, O6L$ICH$ITB, KaKUMH CBOMCTBAMH OHHU




6.15

6.16

6.17

6.18

6.19

001a1a10T

[TpuMeHSTH IPaBUIIO NApaJJICIICIHUIIE A IPH CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATHUAMH: JIEKAPTOBBI KOOPAMHATBHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
yroil MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEJICHHE BEKTOPOB,
KOJJTHHEAPHbIC U KOMILIAaHAPHBIC BEKTOPHI

HaxoauTh CymMMy BEKTOPOB M NPOU3BEICHHE BEKTOpa Ha YHCIIO, YroJl
MEKIy BEKTOPaMH, CKaIIPHOE MMPOU3BEACHHE, PaCKIIaAbIBaTh BEKTOP 110
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

3aIIaBaTL IIJIOCKOCTh YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

Pemate npocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

6.23

Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUMN U
HaXOXXIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IMPUMCHA HU3BCCTHBIC MCTOABI IIpu pEeIICHUN CTaHAAPTHBIX

MaTeMaTUYECKUX 3a/1a4

IIpumensaTs npocTEdIIME NpPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIMOHHbBIE CUCTEMBI MIPH PEIICHUU CTEPEOMETPUUYECKHUX 3a]1a4
[IpuBoHTE MPUMEPHI MATEMATUYECKUX 3aAKOHOMEPHOCTEN B MPUPOIE U
JKA3HU, PACIIO3HABATH MPOSIBJIECHNUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpuMeHsATh TONYyYECHHBIE 3HAHWUS HA TMPAKTUKE: AHAJIU3UPOBATH
peanbHbIE CHUTYyallUd W IIPUMEHATh HU3YUYECHHBIE IMOHATHS B IIPOLECCE
MOUCKA PEIICHUS] MaTeMaTU4ecKu C(HOPMYITUPOBAHHOW MPOOIEMBI,
MOJEIUPOBATh PEANBHBIE CUTYAIlMU Ha SI3bIKE N€OMETPUH, UCCIEI0BATH
MOCTPOEHHBIE MOJIETN C HMCIOJIb30BAHUEM T€OMETPUUYECKUX TMOHATHI U
TeopeM, amnmapara anreOpsl, pemarh NPaKTUIeCKUe 3aauu, CBSI3aHHBIC C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
;

7.1

1.2

7.3

7.4

IIpoBepsieMblii 31eMeHT cOepPKAHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00  aKCMOMATHYECKOM  IOCTPOCHHM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIIEICTBUSA U3 HUX

B3auMHOe pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKaOIIUEcs,
napajuleJibHble U CKpeluBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: Mapajule/ibHble NpsIMblE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MHPSIMBIX, MAPAJIEIIBHOCTh MPSAMOM M IIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXAYy HpsIMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh MJIOCKOCTEHN: NapajulebHbIe MJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockocTei. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPBl HAa TUIOCKOCTH: TETPadp,

KyO, mapajuiesenunes, HoCTPOCHUEe CeUeHN

IlepneHgUKYISIpHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM M TUIOCKOCTH, TEOPEMA O MPSMON MEPIIEHANKYIISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnengukymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsT QUIypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
INPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. IIpusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN I1apauIeICIUIIE
U ero corctsa. [Iupamuaa: N-yrospHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMM/bI, NIPABUIbHAS M yCEUEHHAs MUpaMUa.
OneMeHTsl NpuU3Mbl W nHUpamMuzbl. lIpaBHibHBIE MHOTOTpaHHUKH: IIOHATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IPAaBWIbHAs IIPU3Ma M IPAaBWIbHAs IUPAMHUAA,
IpaBUJIbHAS TPEYTOJIbHAS NMUPAMUJA U IPaBUIbHBINA TeTpasap, KyO. [IpencraBnenue

O IpaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus




IIPU3MBI U TUPAMUIBI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTBI CUMMCTPUHU B IMUpaMUJax, MapajliCjCururcaax, rmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 51eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yribl. [lnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM MPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Mel. [1nomans 60koBoi
IOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbl, TEOpeMa O IUIOLIAaIu

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMU/IBI, TPUIMBI

1.7

HOI[O6HBIC TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIAaasIMU HOBCpXHOCTeﬁ,

00BpEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

6.2

[unuaapudeckasi MOBEPXHOCTh, 00pa3yIolie MUIUHAPUIECKON MOBEPXHOCTH, OCh
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJ'II/IH]IPI OCHOBaHHSI U OOKOBas IMOBCPXHOCTD,
o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

Konundeckas moBepXHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEPIIHHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
MJI0MIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIoLalb NOBEpXHOCTH cheprl. B3anmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

6.5

6.6

6.7

N300pakeHue Tes BpalleHHs Ha MIIOCKOCTH. Pa3BépTka MUIMHIpaA U KOHYCa
KomOuHamuu Ten BpalleHWs W MHOTOTPAHHHUKOB. MHOTOTPAaHHUK, OIMCAHHBIH
0Ko0J10 cepsl, chepa, BIMCaAaHHAS B MHOTOTPAHHHK, WK TEJIO BPALCHHS

[TonstTne 060 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienuneaa u ciaeactBus w3 He€. OO0bEM IWIMHApA,
koHyca. O0BEM 1mapa u mionaab chepol

[TogoOuble Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKIY — IUIOMIASIMHU

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

6.8

Ceuennst uunuHApa (MapajuieibHO U MEPIEeHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapaJuteIbHOE OCHOBAHHIO M ITPOXO/IAIIEe Yepe3 BEPIIHHY), CCUCHHS I1apa




6.9

6.10

Bexktop Ha miockoctd M B IpocTpaHcTBe. CIIOKEHHE U BBIYMTAHUE BEKTOPOB.
YMHO)€eHuEe BekTopa Ha uucio. PasnoxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamuienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpsimoyronbHast cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsel BekTOpa.
[Ipocreiime 3amadyn B KOOpAMHATAX. YTrod MeXAy Bekropamu. CkaisipHoe
MPOU3BE/ICHUE BEKTOPOB. BhluucieHUEe yriioB MeXay NPSAMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN F€OMETPUYECKUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3BOBAHUSI

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbI CpeIHEro
001ero ooOpazoBaHus

Bnagenne metomamu JoKa3aTeNbCTB, alTOPUTMAMM DPELICHUS 3a/1ay;
yMeHne (HOpMYITHpPOBATH M OMEPUPOBATH MOHSITHUSIMH: OIPEICIICHNUE,
aKcuoma, Teopema, CIEeACTBHE, CBOWCTBO, NMPHU3HAK, JOKA3aTEJIbCTBO,
PaBHOCHUJIbHBIE (hOpMYITUPOBKH; MIPUMEHSITh UX; yMEHUE
¢bopMynupoBatb 00paTHOE U TMPOTHUBOIIOJIOKHOE YTBEP)KICHUE,
MPUBOAUTH TPUMEPbl MU KOHTPIPHUMEPHI, HCIOIB30BATh METOJ
MaTeMaTHYeCKON MHIAYKIIMH; MPOBOIUTH JOKa3aTelbHbIE PACCYKICHUS
NPy  peUIeHWH 3ajad, OICHUBATh JIOTHYECKYI0 MPABUIHHOCTD
paccyXJeHMi; yMEHHE OIEepUpPOBaTh MOHATUSIMH: MHOXECTBO,
MOJAMHOKECTBO, OIEpaIuy HaJl MHOXKECTBAMH; YMEHHUE HCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBI  anmapar JJig ONHCAHHUS  pealbHBIX
MPOIIECCOB U SIBJICHUW W TMPH PEIICHUH 3a7a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX TMPEAMETOB; YMEHHE OINEepUpOBaTh TMOHATUAMU: Tpad,
CBSI3HBIN Tpad, AepeBo, UK, Tpad Ha MIOCKOCTH; YMEHHUE 3aaBaTh U
OMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne oneprupoBaTh MOHITHAMHU: HATypaJIbHOE YHCIIO, 1EJI0e YHCIIO,
CTENEHb C IIeJIbIM II0Ka3aTeleM, KOpPEeHb HaTypalbHOHl CTereHH,
CTETIeHb C PAIMOHATIHHBIM TIOKA3aTe]eM, CTETNeHb C JICHCTBUTEIBHBIM
mokaszaTeneM, JorapuM dMcia, CHHYC, KOCHHYC U TaHTEHC
MPOM3BOJIBHOTO YHCIA, OCTATOK MO MOAYIIO, PallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YUCJIO, MHOXECTBa  HATypalbHbIX,  LENbIX,
palMoHANBHBIX, JCUCTBUTEIBHBIX UYHCEN, YMEHHE HCIOIh30BaTh
MPU3HAKK JIETUMOCTH, HAUMEHBIINH OOIIMIA JAEeTUTENh U HauMEHbIIIee
of1Iee KpaTHOe, aTOpUTM EBKITMAA MpU pemieHnn 3a/1a4; 3HaKOMCTBO
C pPa3MUYHBIMHU TO3UIMOHHBIMU CHUCTEMaMH CUHWCIICHUS; YMEHHUE
BBITTOJTHSATH BBIYMCIICHUE 3HAYCHNUH U MPeoOpa30BaHMs BBIPAXKEHUI CO
CTENeHsIMH U Jorapudmamu, nmpeodpa3zoBaHus APOOHO-PALMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUEC OIICPUPOBATH IMOHATHUAMU: IMOCICIOBATCIIBHOCTD,




apupmMeTHyeckas ~ Oporpeccusi,  IeoMeTpuueckas  Iporpeccus,
OecKkOoHEYHO yObIBaroOI[asi I€OMETpUYEcKas IPOTPECcCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOLIbIO
PeKyppeHTHbIX  (OpMyJ;  yYMEHHE  OINEpPUPOBAaTh  MOHSATHAMHU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, TPUTOHOMETpUYECKas M anredpaumyeckas); yMeTb
MIPOU3BOIUTH apUPMETHUECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMU;
IPUBOAUTH  TNPUMEPHl  HCHOJBb30BAaHMUS  KOMIUIEKCHBIX  YHCEI;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2xX2 u 3%3, omnpenesiuTenb

MaTpulbI, l"eOMeTpI/ILICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATHAMU: palMOHAJIbHBIC, UPPALlMOHAIbHBICE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIeCcKHe, TPUTOHOMETPUIECKHE
YPAaBHEHHs M HEPABEHCTBA, HUX CHCTEMbI; yYMEHHE OIEpPUPOBAThH
MOHATHUSIMU: TOXAECTBO, TOXK/IECTBEHHOE NTpeoOpa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YPaBHEHUW, HEPABEHCTB M CHUCTEM; yMEHHME pelaTh ypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUsI, HEPABEHCTBA W CHCTEMBI C IIapaMETpPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS MAaTEMATUUECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTell HayKH U peaslbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, UYETHOCTh (YHKIUH,
NEePUOMYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
¢byHKIMH, SKcTpeMyM (GYHKIUMHM, HauOojblllee | HauMEHbIIIee
3HaYeHUs (DYHKIUM Ha TPOMEXKYTKE, HeNpepbiBHAS (QYHKLUA,
acUMNTOTHl Tpaduka (yHKUMM, TepBas W BTOpas MPOU3BOAHAS
(GyHKINH, TEOMETPHUUYECKMH U (U3NYECKUH CMBICT MPOU3BOIHOMH,
nepBooOpaszHasi, ONpeAeNEHHbI HHTerpaix; yMEHHE HaxoJUTh
acUMIITOTHl Tpaduka (YHKIHH; YMEHHME BBIYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3ULIMU (YHKIINI, HAXOJUTh
ypaBHEHHME KacaTelbHOW K TrpaduKky (QYHKLIMH; YMEHHE HaXOAUTh
IIPOM3BOJIHBIE 2JIEMEHTapHBIX (YHKIMI; yMEHHE HCIOIb30BaTh
MIPOU3BOIHYIO Uil MCCe0BaHuA (QYHKINN, HAXOAUTh HAUOOJbIINE U
HauMEHbIINE 3HA4eHUsl (YHKUUH; CTPOUTh Irpa)MKU MHOIOUWIEHOB C
HCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYeCKOI'o aHajau3a; NPUMEHSTH

IMPOU3BOJHYIO JJISI HAXOXKACHUSA HAMTYUHICTO PECIICHUA B IIPUKIIaJHBIX,




B TOM YHCJ€ COLMAIbHO-PKOHOMHUYECKUX U (U3MUECKUX 3aJaydax;
HaXOOUTh IUIOMAAX M OOBEMBI (UTY C TIOMOIIBIO HHTETPasa;
IIPUBOJUTH IPUMEPBI MATEMATUYECKOI0 MOJEIUPOBAHUSA C IIOMOILBIO

i QepeHInanbHbIX ypaBHEHUH

YMeHue onepupoBaTh NOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMIIO3UIMs QYHKIUH, TUHEHAs (QYHKIUS, KBaapaTHYHAs
GbyHKUMsA, ~ pauMoHaNbHAas ~ (QYHKUUS,  CTENeHHas  (yHKUuS,
TPUTOHOMETpHUYecKne (yHKIUHU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHas W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpaMKH M3YUSHHBIX (YHKIHMA, BBIIOJHATH MPEOOpa3OBaHUs
rpaduKoB GYHKIUH, UCTIONB30BaTh TPaGUKH ISl H3yYECHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHUH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHU; BBIpAXKaTh (HOpMyJIamMH 3aBHCUMOCTH
MEXIYy BEIMYMHAMH, HCIIOJIB30BaTh CBOMCTBA M TIpapukH (HyHKIUH
JUIL PEUICHUsT ypaBHEHWH, HEPAaBEHCTB M 3aJad C IapaMeTpamuy;
n300pakaTh Ha KOOPAWHATHOW IIOCKOCTH MHOXKECTBA pEIICHHH

YpPaBHEHUI, HEPABEHCTB U UX CHCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM 4YHCIIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJord, 3ajaud u3 oO0JacTu YOpaBJIEHUS JIMYHBIMU U
ceMeWHbIMU (pUHAHCAMM); COCTaBJIATH BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M UX CHCTEMBI [0 YCIOBHIO 33aJa4d, HCCIEI0BAThH
MOJTy4YEHHOE pellIeHUE M OLEHUBATh MPaBAONOA00HOCTh PE3yIbTaTOB;
YMEHHE MOJEIMPOBAaTh pPEaJbHbIE CUTYallMH Ha SI3bIKE MAaTE€MaTHKH;
COCTABJIATh BBIPAKECHHUs, YPABHEHUs, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3alayd,  MCCIENOBAaTh  IIOCTPOCHHBIE  MOJCIH  C
WCIOJIb30BAHUEM ammapaTa anreOpbl, HHTEPIPETHPOBATh MMOIYUYECHHBIN

pe3ynbTar

YMeHue omnepupoBaTh MOHATHUSMHU: CpefaHee apuMeTHYecKoe,
MeqraHa, HauOoJIblllee ¥ HaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; YMEHHUE H3BJICKaTh,
WHTEPIPETUPOBATh WH(OPMAIUIO, TIPEACTABICHHYI0 B TaONIWIaX, HA
auarpamMmax, — rpagukax, OTPaKAloIIyl0  CBOWCTBA  pealbHBIX
MPOIIECCOB W SIBJICHUH; TPEACTABISITH HHPOPMAIMIO C IOMOIIBIO
TAaOMUIl M JIUarpaMM; HUCCIIEOBAaTh CTATUCTHYECKHUE MAHHBIC, B TOM

ylyclie C MpUMEHEHUEM TIpadUyecKuXx METOJOB U  BJIEKTPOHHBIX




cpenctB; rpadUUECKH HCCIEIOBAaTh COBMECTHBIC HAOMIONCHUS C

IIOMOILBIO JUarpaMM PacCEUBAHM U JINHEWHOU pErpeccun

YMeHue onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4alHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOSITHOCTh C HCIOJIb30BaHUEM TIpapUyecKuX METOOB; NMPUMEHATH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpPOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOPHBIE (aKThI U
(GopMyJbl; OLIGHUBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITHI; yMeHHe
ONEpUPOBATh MOHATHAMM: CiydalHas BEIMYHMHA, PpaCHpEICIICHHUE
BEPOATHOCTEH, MaTEMaTUUECKOE OKUAAHNUE, AUCIIEPCHUS U CTaHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNWYMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIbHOIO
pacupeneNeHnd; YMEHHME HCIOJIb30BaThb  CBOMCTBA  M3Y4YEHHBIX
pacnpeneseHui Ulsl peIleHus 3a/1a4; 3HAKOMCTBO C INOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUU, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHuEe MPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHUs Ul pelieHHs 3a/1a4; OLlEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISITh BEPOATHOCTHYIO  MOJENb U

UHTEPIPETHPOBATh NOJIYUECHHBINA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMHU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINIa, IUIOCKUH yrod,
JBYTpaHHBIA yroj, TPEXTPaHHBIN YroJ, CKpEIIMBAIOIIMECS HpsSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, Yro
MEXIY NPSMBIMH, YTroJI MEXIY HMPSMOM U IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PAacCTOSIHME OT TOYKH J0 IUIOCKOCTH, PacCTOSIHHUE
MEXAY TNpAMBIMH, PpACCTOSHHUE MEXAY IUIOCKOCTSIMH; YMEHHUE
WCIIOJIb30BaTh MPHU PEIIEHUU 3a/lad U3ydeHHble (aKTbl U TEOPEMBI
TUTAHUMETPUH; YMEHHE OLEHMBATh pa3Mepbl OOBEKTOB OKPYKAIOIEro
MHPA; CTPOUTH MAaTEMATUYECKHUE MOJIENIU C TIOMOLIbI0 T€OMETPUUECKUX

MOHATUU U BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHW NPAKTUYCCKUC 3a1a9U
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPHI, 00bEM (HUTYPHI,
MHOT'OI'PaHHUK, IIPaBUJIbHBIN MHOT'OT'PaHHUK, ceueHue

MHOTOTpaHHHKa, Ky0, mapajuieJenurne 1, npu3Ma, nupammuaa, Gurypa u




MOBEPXHOCTh BpALIEHUS, IWIMHApP, KOHYyC, map, cdepa, IIomaib
cheppl, TIOMAAb MOBEPXHOCTUM MHUPAMUIBI, TPHU3MBI, KOHYCa,
UWiIMHApa, O00béM Kyba, MPSMOYroJbHOTO  Mapasuiesenurea,
NApaMUbl, IpPU3MBI, LWIMHApPA, KOHyca, IIapa, pa3BEépTKa
IIOBEPXHOCTH, CEUYECHMS] KOHYCa W IWIMHJpPA, Mapajule]IbHbIe OCH WU
OCHOBAHHMIO, CEYEHHME Imapa, IUIOCKOCTh, Kacaromascs cdepsl,
LUWJIUHApPA, KOHyCa; YMEHHE CTPOUTh CEUYEHHWE MHOTOIPaHHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTH BpAIICHUS, X
CEYEeHMS, B TOM YHUCJE C MOMOLIBIO AJIEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHSTh CBOMCTBA T'€OMETPUYECKUX (HUTYp, CaMOCTOSTEIHHO
dbopMynupoBaTh  ONpeAeNieHUs U3y4aeMbIX (QUTYp, BBIIBUTATH
TUIOTE3bl O CBOWCTBAX M IpU3HAKAX TIEOMETPUYECKUX uryp,
O00OCHOBBIBATH ~ WJIM  ONpOBEpraTh  HMX; yMEHHE  MPOBOAUTH
kimaccuukanuioo (GUryp TO pa3MYHBIM PU3HAKAM, BBIIOIHATH

HeO6XOI[I/IMBIe JAOINIOJIHUTECIIbHBIC ITOCTPOCHHA
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YMeHue onepupoBaTh IMOHATUSAMH: JBHXKEHHE B IPOCTPAHCTBE,
napajuieIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U TOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPUPOJIE,
UCKYCCTBE, apXUTEKType; UCHOJIb30BaTh F€OMETPUUYECKUE OTHOLICHHUS
NP pEIIeHUH 3a/1a4; HaXOIUTh I'€OMETPUYECKHE BEIHYUHBI (JITIMHA,
yroj, miom@anb, o0bEM) MpHU pelleHHH 3a1ad M3 APYrHX Y4eOHBIX
NpeIMETOB W W3 pEajbHOM  JKM3HHM;, YMEHHE  BBIUUCISITH
reOMETPUUECKUE BEJIMUUHBI (UIMHA, IO, IUIOMaAb, 00bEM, MIIOIAIb
MOBEPXHOCTH), HCIIONB3YsI M3ydeHHBIE (OPMYIBI U METONBI, B TOM
YHCIIe: TUIONIA/(b OBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IWJINHPA,
mwion@aabk cdepbl; 00BEM KyOa, MPSAMOYTOJLHOTO Tapasuieenurea,
NUpaMU[BI, TPU3MBL, IMIUHIpPA, KOHyca, IIapa; YMEHHE HaXOJUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX HUTYD

YMeHne  omnepupoBaTh  IMOHATHUSMHU:  TNPSAMOYTOJbHAas  CHCTEMa
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOpPA, CymMMa
BEKTOPOB, ITPOU3BEJICHUE BEKTOpA HA YKCIIO, PA3JIOKEHHE BEKTOpa IO
0a3ucy, CKalsipHOE NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIoJ
MEXIy  BEKTOpaMH; yMEHHE  MHCIIOJb30BaThb  BEKTOPHBIA U
KOOPAMHATHBI METOJ Ul pEeIIeHUs] TeOMETPUUECKUX 3a]ad M 3ajad

JIpYTUX y4eOHBIX MPEeIMETOB




13

YMeHue BbIOMpATh NOAXOIAMIMA METON JJsi peHIeHUs 3a/auH;
MMOHMMAHUE 3HAYMMOCTH MAaTeMaTHUKU B HM3YUYCHHH TMPUPOJHBIX U
OOLIECTBEHHBIX TMPOIECCOB U SIBJICHUI; YMEHHUE pAaclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOIUTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUHUCKOM UM MHUPOBOH

MaTeMaTUYeCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1  Ywucna v BBIYUCICHUS
1.1 HarypaubHsble U nenble yucia. [Ipu3Haky 1e1MMOCTH LETbIX YHCET
19 Panmonanbhele uncia. OOBIKHOBEHHBIE M JAECATHYHBIE IPOOU, NMPOLEHTHI, OECKOHEUHbIE
" IepHOIMYecKHe Ipobu
13 Apudmernueckuii KOpeHb HaTypajdbHOM cTerneHu. J[leiicTBus ¢ apupMeTHIecCKUMHU
" KOPHSIMH HATYPAIbHOM CTEIICHH
14 Crenenp ¢ nenbiM mnokazateneM. CTeleHb C palMOHAIBHBIM Ioka3aTeneMm. CBoiicTBa
" cremeHn
. CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
" 4HCIIOBOTO apryMeHTa
1.6 Jlorapudm uucina. JlecaTHaHbIe U HATYpATbHBIC JIOTApU(HMBI
JleiicTBuTenbHble uynciaa. ApudmeTuyecKkue Omepalnuyd C JAeHCTBUTEIbHBIMU YHCIaMH.
1.7 TlpubnmxEHHBIE BBIYMCICHMS, NMpPaBUiIa OKPYIJICHMs, NPUKHUIKA U OLEHKA pe3ysbTara
BBIYMCIICHUI
1.8 IIpeoOpazoBaHME BBIpaXKEHUI
1.9 KowmruiekcHble yncia
2  YpaBHEHHs U HEPABEHCTBA
2.1 llensie u 1poOHO-paAIIIOHAIEHBIC YPABHEHUS
2.2 UppauuoHaiabHbIE YpaBHEHHS
2.3 TpuroHomerpuueckue ypaBHEHUS
2.4  Tloka3arenbHble U JorapuMudeckue ypaBHEHUs
2.5 llensle u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHbIE HEPABEHCTBA
2.7 Tloka3arenbHble U JorapudMuyeckre HepaBeHCTBA
2.8 Tpuronomerpuyeckre HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUW U HEPABEHCTB

2.10 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpuma cucTeMbl JIMHEHHBIX ypaBHeHUH. OTIpeIeTuTe b MAaTPUIIBI




3  @OyHkiuu u rpaduku
31 OyHKIUA, cocoObl 3ananus GyHKuU. ['paduk pyrakuun. Bzaumuo obpaTHbie HyHKIIHH.
" Ygrabie n HeuérHbIe GyHKuuy. [Teproamueckue QyHKIMN
OO6nactp ompeneneHuss 1 MHOXKeCTBO 3HaueHui ¢pynkuuu. Hymn ¢pynkunu. [IpomexyTkn
3.2  3HaKOMOCTOSHCTBA. IIpoMeXyTKH MOHOTOHHOCTH (YHKLHMU. MakCUMyMbl U MUHUMYMBI
¢byakuu. Hanbomneiiee 1 HauMeHbIee 3HaYeHe (PYHKIUN Ha IIPOMEKYTKE
33 Crenennas (QyHKIMS ¢ HATypalbHBIM U IEIBIM MMOKa3aTeneM. EE cBoiicTBa u rpaduk.
"~ Cgoiicrau rpaduk KOpHs N-Oi CTEIeHH
3.4  TpuroHomerpuueckue QyHKIUU, UX CBOMCTBA U TpaduKu
3.5 TlokazarenbHas u norapupmMudeckas GyHKINUU, X CBOHCTBA U TpaduKu
" Touku paspeiBa. AcumMnToTHl rpadukoB ¢pyHkuuid. CBoiicTBa QPyHKINI, HETPEPHIBHBIX HA
" oTpeske
3.7 ITlocnenoBaTesbHOCTH, CIIOCOOBI 33/1aHUS OCIIEA0BATENIbHOCTEH
3.8  Apudmernueckas u reomeTpuueckas nporpeccu. @opmyia ClI0KHBIX POLEHTOB
4 | Hauana MaTeMaTHYeCKOr0 aHAJIN3a
4.1 TlpousBoanas pynkuuu. I[Ipon3BoaHbie 3eMeHTapHbIX (HYHKIUI
42 [IpumeHneHne npou3BOIHON K HCCIeI0BaHUIO (PYHKINN HA MOHOTOHHOCTh U AKCTPEMYMBI.
" HaxoJeHue HauGONMBIIEro i HAHMEHBIIEro 3HAYCHHs (DYHKIIHH Ha OTPE3Ke
4.3 IlepBooOpa3Has. MHrerpain
5 | MHoxecTBa U JOrHKa
5.1 MHoxecTBO, onepaluyu HaJy MHOXKecTBaMH. J{narpammel Ditnepa — Benna
5.2 Jloruka
6  BeposSTHOCTH M CTAaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BeposTHOCTH
6.3 KomOunaropuka
7 T'eomerpus
7.1  ®urypsl Ha MJIOCKOCTU
7.2 IlpsiMble M MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOTrOrpaHHUKA
7.4  Tena u NOBEpXHOCTHU BpalLlEHUS
7.5  KoopauHaTbl U BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkimonepHoe obmectBo «M3aaTenscTBo «IIpocBemennes

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET
bu6mmoreka IJOK

https://m.edsoo.ru

http://window.edu.ru

https://resh.edu.ru

www.school-collection.edu.ru

http://mathnet.spb.ru
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