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MNOACHUTEJIBHASA 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 pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
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 PEIICHHH 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 06a30BOM
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
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

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 PElIeHHs] 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
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad 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 CpeTHEro 0011ero oopa3oBaHusl.

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 oTBoAUTCS 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMasl, 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: IapajulelIbHbIE TPSMbIE 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 (QUIypbl 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 TMPAMOM M IUIOCKOCTH, TE€OopeMa O MpsMou
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUJIOCKOCTH,  TpoeKuusi  (GUrypbl  Ha  TIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o TMpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

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



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

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

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

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHncTBe. CI0KeHNE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS Pa3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU 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 POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OTHbIXa, peryispHas busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKON KyJIbTYypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh 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
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIBISTH JACPUIUTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JIJISi 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 MHGOPMAIIHIO, TIPEICTABIATh €€ B Pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh M (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 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON 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
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS 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 Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJaJeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAaHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, 3JIEMEHTHl MHOTOI'PaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEepPTE)KU U3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7[ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 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, MPEICTAaBICHHYIO Ha YepTEXax 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 DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUYECKUX TOHITHI U TeOpeM, anmnapara aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpeprueckasi 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 IIAPOBOIrO CIIOS, BHICOTA IIAPOBOIO CJIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (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.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
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, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXKIY
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
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 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 MaTEMAaTUYECKHUX 3a/1a4.

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

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH 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 TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, arliapara aareOpbl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTunueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 Brezetiite B cepeomeTpitio 10 https://m.edsoo.ru/1c209e37
5 IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnunoreka [JOK
[TapannenpbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IepnieHUKYIAPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edso0.ru/1c209e37
bu6nmoreka [JOK
> MuororparHit 1 1 https://m.edso0o.ru/1c209e37
" bubnuotexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edso0o.ru/1c209e37
7 IToBTOpEHME: CeUEHHUs], pACCTOSIHUSA U YIJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Teua ppauieHus 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 1
OOBEMbI TeN > https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmorexa LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE OHSATHS CTEPEOMETPHHU:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpanctBo. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIeNbHbIX IPSMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTePECEKAIOINeCs psMast 1 bubmorexa LOK
- 11ep P https://m.edso0.ru/2d8a9c99
U TUIOCKOCTb
[TonsaTHA: nepecekarommecs
3 MJIOCKOCTH, TepeceKaroluecs mpsmas 1 brbmmorexa LIOK
- 11ep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HavanwsHbie cBeneHNs 0 Kyoe u

5 MUPAMUE, X PA3BEPTKU U MOAEITH 1 bubmmorexa [JOK

PAMILAE, X passep ACTH. https://m.eds00.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

https://m.edsoo.ru/3d8ffd32

ITonsatue 06 akCHOMATUYECKOM

7 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmmorexa [JOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM
8 MMOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI bubmorexa LOK
P p pHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CICACTBUS U3 HUX
Ilonsatue 06 akCHOMaTUYESCKOM
9 IMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
P p puH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CICACTBUS U3 HUX
Ilonsatue 06 akCHOMaTUYESCKOM
10 IMOCTPOCHUH CTEPEOMETPHH: AKCUOMBI bubmorexa [IOK
p P pHit: https://m.edso0.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 IIPOCTPAHCTBE: IepeceKarouecs, bubmmnoreka HOK
NapajuleJIbHbIE U CKPEILHUBAIOLIUECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapaniensHOCTh MPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTRBE:
12 napajuieJbHbIC MPSIMbBIC B bubmorexa HOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPaUICIILHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
14 VYTIbl ¢ COHANpPaBIE€HHBIMU bu6nunorexa LIOK



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

https://m.edsoo0.ru/9f4071b9

CTOPOHaMU
15 VYron Mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbsHOCTh TIOCKOCTEH: bubmmoreka [JOK
MapajiebHbIE MIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme mpocTpaHCTBEHHBIE
19 (GUTypHI Ha IIOCKOCTHU: TETPAd buGnuorexa [IOK
P + 1CTPAsP, https://m.edso0.ru/4a28dc02
KyO, mapasuienenumne/
. bubnuoreka [{OK
20 Hoctpoeriite ceternit https://m.edsoo.ru/1d434dOf
. bubnuoreka [JOK
21 IT
OCTpOSHHS Cereri https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I:CKOCHTH'};e l:i'IeH WK I.])'ISI HBIC bubmmorexa [IOK
- EPHEHIMRYIAD https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHIUKYISIPHBIE K TUNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bubmuoreka [IOK
MEePIEeHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuorexa [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHANKYJIAPHOCTH bubmmoreka [JOK
MPSAMOU U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 TII0CKOCTH, ﬁg&?ﬁ;fg;gﬁ}; 3c477d3
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 paccTostHAe OT TOYKH JI0 TUIOCKOCTH, ﬁg&?ﬁ;fg;gﬁ}é 6fefadd
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Eggjﬁ&fgg)?ﬁif}mb 8e3
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

b K

34 paccTosiHiEe OT TOYKH JI0 TNIOCKOCTH, hgsgg;%g;gg Idbee22be
paccTosiHue OT MPSAMOMN J0 MIIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bubmuoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJj, TUHEUHBIN yroi bubmuoteka [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 IlepnieHIMKYNIAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IIOCKOCTEM:

bub6nmoreka [IOK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIOCKOCTEHN
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
40 MPU3HAK MEPIEHAUKYISIPHOCTH IBYX bubamorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrtponbHas paboTta no remMmam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK
wiockocteil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSIMH"
[ToHATHE MHOTOTPaHHUKA, OCHOBHBIC
3JIEMEHThl MHOTOTpPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE brbmmorexa [TOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOT'paHHHUKA
[Tpu3ma: n-yronpHas pu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHASI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBII bubmmorexa LIOK

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
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https://m.edsoo.ru/52188a7d
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napajiiCJICIUIIEa U €T0 CBOMCTBaA

[Mupamuna: N-yroyibHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;

48 0OKOBas U I0JIHAS HOBEPXHOCTH bubnnorexa LIOK
p B https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABIIIbHAS M YCEUEHHAS
UpamMuia
[IpaBWIIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIHBHOTO

49 MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma Bbu6moreka [JOK
U IIpaBUJIbHAS [TUPAMUJA; https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS MTHPaMUIA
Y TIPaBUJIBHBIN TETPadp; Kyo
[Ipeacrarnenue o MpaBUIbLHBIX

50 MHOTOIPaHHHUKAX: OKTadI bubmorexa HOK

P ' P> https://m.eds00.ru/a0fddsbf
JOJICKadAp U UKOCAIP.
CumMMeTpusi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENFHO TOUKH,

51 IIPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPUH B IHPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIne 1ax, MPaBUiIbHBIX
MHOTOTpaHHUKAX
Brruncienue 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpPa, THaroHaIn bubmmorexa TIOK

P - bebpa, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
IOJIHOM NTOBEPXHOCTH MPSAMOU
. bubnuotexa [JOK
53 MIPU3MBI, TUIOLIab OCHOBAHUM,

TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

https://m.edso0.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN

bu6nmoreka IIOK

>4 HHpaMHf[H’ feopema o nnom“azm . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
MTUPAMUIBI
55 KonrponsHas pabora o reme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Honsue 06 obneme https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
S7 O0BEM mupamHE! https://m.edso0.ru/235171b3
N bubnuorexa [{OK
o8 O0BEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mupamHL! https://m.edso0.ru/79¢10312
" bubnuoreka [JOK
60 OOBEM mpamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 O0BEM mpu3MEL https://m.edso0.ru/1e053890
" bubmuoreka [IOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonrponsHas pabora no Teme bu6muoreka [JOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cUcTeMaTu3aIus 3HaHUM. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpeHue, 0600IIEHNE
CHCTEMATH3AlMS 3HAHUIA.

66 Brrunciienue paccTosSHUN: MEXKIY 1 bubmuorexa [IOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6nunorexa LIOK
67 HroroBast kKoHTpoOJIbHAsI paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brruucnenue yrioB: Mex
68 CKpGIIII/IBaIOHIfMI/ICFI Hpﬂl\fliMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXy NMPSMOU U TIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | I[IpakTnueckue
n/n Bcero H3ydeHUsi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paanyc,

1 MaMeTp; IJI0MIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
A p; IIOMmaA P https://m.edso0.ru/0341bc2b
chepnl
B3anmHoe pacnionokenue cepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTelbHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubanorexa [JOK
miockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u OCh; 1 bubmuoreka [IOK
TJI0IAh OOKOBOM U MOJTHOU https://m.eds00.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha
TJIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHust IMIIMH pa (HHOCKOCTII:IO 1 Bubmmorexa [IOK

H . AP ’ https://m.eds00.ru/016e25eb
napayuieTbHON UITN
MEPIECHIUKYISIPHOU OCH IIIUHAPA)
bubmuorexa [{OK
7 Konunyeckas moBepxXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0pa3yromine KOHU4eCKon
MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 00pa3yromas 1 0Ch; IO b bubmorexa LOK
p yvm L tan https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTU
Yceu€HHBIH KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxz};:: bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune koHyca Ha
II0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO, Bbu6moreka [JOK

10 .
napasuieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, IPOXOISIIEH Yepe3
BEPILUHY)

1 KombOunanus ten BparieHus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOTOI'PAHHUK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 ITonsitue 06 00béMe. OCHOBHBIE bubnuoreka [{OK
CBOMCTBa 00BEMOB Tel https://m.eds00.ru/26a03fb7

but6mmorekxa [IOK

14 &

O6BEM tHTHRPa, Koy https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
1
> OOBEM mapa 1 nomane chepe! https://m.edsoo.ru/d189bde2
16 [TonoOHbIe Tena B MPOCTPAHCTBE. bu6muoreka [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIIICHUS MEX/Ty TUIOIAIMHU
MOBEPXHOCTEH, 00bEMaMuU
IMONOOHBIX TEN

https://m.edsoo.ru/810cfleb

17 KoHTposbHast pabota 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O6bembl TeN" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BBIUUTAaHUE BEKTOPOB bubmrorexa LIOK
p https://m.edso00.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmroreia LIOK
p pa. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumena
Pemenne 3ama4, CBSI3aHHBIX C
22 MNpUMEHEHHEM IPaBUII IEHCTBHI C bubmorexa [IOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
23 1} I/Ip CIICHUH re0Mef MYECKUX " bubnxorexa LTOK
pHp P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMmoyronbHas cucrtema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnuorexa [IOK
Koopaunats! Bekropa. [Ipocreitmne https://m.edso00.ru/48db7058
3a/1ayu B KOOPIMHATAX
Yroa Mexy BEKTOpamH. bubmuoreka [IOK
25
CxalsipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexmy bu6nunorexa LIOK

MMPSAMBIMHA U IIJIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B 1 bubmmorexa [IOK
" https://m.edso0.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1
cucteMaTu3anms 3HaHui. OCHOBHBIC bubmuorexa [IOK
28 1
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpeHnue, 0600IICHNE U
29 cucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubnuorexa [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTH3alys 3HaHUi. 3a1auu bubnuorexa [IOK
30 1
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
peIcHus
[ToBTOpenue, 060061IIeHUE U
31 cHUCTeMaTH3allysl 3HaHWi. 3a1aun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpenue, o6odIIeHNE 1
39 cucremaTu3aius 3Hanui. OCHOBHBIC 1 bubnuoreka [{OK
burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEeOMETPUHN
bubnuotexa [JOK
33 Wrorosast KoHTpoJbHASA paboTa 1 https://m.e dsocL>.Iru lec24dfc?
34 [ToBTOpeHnue, 06001IEeHNE U 1 bubnunorexa LIOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
. [TpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEACTBUS U3 HUX IPU PELICHUU
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh MOHATUAMH: NAPAVIEIBHOCTh U IEPHIEHIAUKYIAPHOCTH
' IPSAMBIX U IIJIOCKOCTEN
-4 KnaccugunupoBaTe B3auMHOE PAcIONOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yrojl, TpaHH JBYTPAHHOIO YIJa,
7.5 peOpo ABYIpaHHOTO yIJia, TMHEHHBIN yroj ABYTPaHHOI'O yIiia, TpajycHas
Mepa JBYTPaHHOIO yriia
26 OnepupoBaTb MOHATHUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIbIN
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAaHHUKA, TPaBUJIbHBIII MHOTOTPAHHUK
24 Pacnio3naBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MHpaMuia, MpPU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOTPaHHHMKH, BbIOMpasi OCHOBaHHUS  JJIs
-8 kjaaccupukanuy  (BBIOYKJIBIE W HEBBINYKJIbIE  MHOTOIPaHHMKH,
' [PaBWJIbHbIE MHOTOIPAHHUKH, TIPSMBIE W  HAKJIOHHbIE MPU3MBIL,
napaJuIeIeUIe /Ibl)
29 OnepupoBatb HOHSTUAMHU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEUYEHUH  MHOTOIPAaHHHMKOB,
' UCTIOJb3Ysl METOJ CJIEZIOB
11 Crpoutp cedeHMsI MHOTOIPDAaHHUKOB METOJIOM CJIEJIOB, BBIIOJHSATH

(BBIHOCHBIE) TIJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemiats 3ala41 Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
UKW aJIrOpUTMaM, IPUMCHAA H3BCCTHBIC AHAIUTHUYCCKHUE MCETOJbI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BBIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU I0 HpﬂMOfI, OT TOYKH OO0

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

PemraTs 3aJa4d Ha HaXO0XIACHHUEC I'COMCTPUUYCCKHUX BECJIIMYHH I10 o6pa3uaM
UK aJIrOpuTMaM, IMPUMCHAA H3BCCTHLIC AHAJMTHYCCKUC MCTOAbLI IIPpU
peliCHUN CTAHAAPTHBIX MATEMATUYCCKUX 3aJda4 Ha BBIYUCJIICHUC YIJIOB
MCKAY CKPCHIMBAOIIMMUCA IMPAMBIMH, MCKIAY HpHMOfI H ITINIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbraucnsate 00BEMBI M IUIOMIANKA  MMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpUMEeHeHHeM (OpMYJ, BEIUUCIISTh COOTHOLICHHS
MEKY IJIOIIAASIMU MMOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTL MOHATHUAMU: CUMMCTPHA B HNPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (QUTYPbI

7.16

W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(DOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpeICTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (I)aKTBI AJId peIICHUA CTECPCOMETPUUCCKUX
3aaa4, IMpeamnojJararommnx HCECKOJBKO HIaroB peuIiCcHUA, €CIU YCIOBHA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

[IpuMeHATh mpocTEHIIME NPOrpaMMHBIE CpPEICTBA U JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

[IpuBOAUTE MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOIE H

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOTyYeHHbIE 3HAaHUS Ha MPAKTUKE: aHAJTM3UPOBATh peaibHbIe
CUTyallud ¥ TPUMEHSTh H3yYCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
peLeHus MaTeMaTHYeCKU chopMyIMPOBAHHOM po0JIeMBl,
MOJIEJIUPOBATh PeaJbHbIE CUTYAIlMM Ha sI3bIKE T€OMETPHUHU, MCCIIENOBATh
MIOCTPOCHHBIE MOJETH C HCIIOJIB30BAaHHEM TI'€OMETPUYECKUX MOHATHHA U
TEopeM, amnrapara aiareopsl, pelaTh IPAKTUYECKHE 3a1a4M, CBSI3aHHbIE C

HaXOXXACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHIATUSIMU: LWIMHIPUYECKAsI TIOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yronue KOHHYECKONM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTts B3aUMHOE pactoiokeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CIIOS, BBHICOTA
IapOBOTO CJIOS, APOBON CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOIIAJM TOBEPXHOCTEM Ten BpalleHHS,
' TEOMETPHUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT
OnepupoBaTh NOHATHSAMM: MHOTOTPaHHUK, BIHCAaHHBIA B chepy u
6.7 OTNKCaHHBIN OK0JIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK MJIH TEJIO
BpaIICHUS
68 BbIUMCIIATE COOTHOIIEHUS MEXJy IUIOM[AJIMU IOBEPXHOCTEH U
' 00BEMaMH TOJOOHBIX TEIT
6.9 N300paxkaTh nzydaemble (GUTYpbl OT PYKH M C MPUMEHEHHEM HPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIoHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tell
BpaICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPEoOPa3OBBIBATH HH(OPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, MpPEICTaBICHHYIO Ha
yepTexkax U puUCcyHKax
[TpumeHsTh TEeOMeTprUuecKre (aKThl sl PELUICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MPEeANoJaraluX HECKOJIbKO IIAaroB pEHIeHMs, €ClIU YCIOBHUS

MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme




6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs ,HCfICTBPIH CJIOKCHHA BCEKTOPOB, BBIYHTaHHWSA BCKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, O6LHCH$ITB, KaKUMH CBOMCTBAMU OHHU

o0J1aaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKalsIpHOE IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPLI

6.17

Haxoauts cyMMy BEKTOpOB M IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXy BEKTOpaMHM, CKaJIipHOE MPOU3BEJCHNE, PacKIIaJbIBaTh BEKTOP 10O

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTL IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemars HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJadd Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemats 3aJa4d Ha [A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXOXKXIACHUC I'COMCTPUUCCKHUX BCJIUYHH I10 o6pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HN3BCCTHBIC METObI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTL HpOCTeI\/'IIJ_H/Ie NporpaMMHbBIC CpE€ACTBAa UH DJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUICCKUX 3a/1av

6.22

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TONydyeHHbIE 3HAHHWA Ha IpaKTHKE: aHaJIU3MpOBATh
peasibHble CUTyallUd U TPUMEHSATh HM3y4YEHHbIE TOHATHSA B IIpOIEcce
MOKUCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpoOIEMBI,
MOJIETTMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T€OMETPUUYECKUX IMOHITHH U
TeopeM, arnmnapara ajareOpsl, pemarh NpakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

7.2

B3aumHOe  pacmonoxeHue NOpAMBIX B IPOCTPAHCTBE:  IEPECEKaroIIHecs,
napajuleJibHble U CKpeluBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B  INPOCTPAHCTBE: MapajUIeIbHBIE MpsMbIE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MHPSIMBIX, MApaAJIIEIbHOCTh MPSAMOM M IJIOCKOCTU. YTJBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YrOJ MEXKIYy TMpsAMBIMM B IIPOCTPAHCTBE.
[TapamienpHOCTh MJIOCKOCTEHN: NapauleIbHbIe MIIOCKOCTH, CBOWCTBA MapaliebHbIX
iockocteil. Ilpocreiiine npocTpaHCTBeHHbIE (UTYphl Ha IUIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes1, HoCTPOCHUE CeUeHN

7.3

IlepneHUKyISpHOCTE NPSIMOM M IUIOCKOCTH: TNEPIEHAMKYJSPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MAPAUICIIbHBIE U NIEPICHAUKYIIAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM M TUNIOCKOCTH, TEOPEMA O MPSMON MEPIEHANKYIISIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IJIOCKOCTH, MPOEKIHsS (QUIypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIOCKOCTEH:
NPU3HAK  IEPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEPHEHANKYIIApax

7.4

[TonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHHMKA, BBIIYKIbIE WU
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: Nn-yroneHas
npu3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsiMas W HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAS TOBEPXHOCTH Npu3Msl. llapamienenunen, npsMOyroJbHBIN NapauIeICIUIIe
u ero coiictBa. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE TUPAMUJIBL,
OOKOBas U IOJIHAs MMOBEPXHOCTh MHUPAMM/bI, NIPABUIIbHAS M yCEUEHHAs MUpPAMUIA.

DeMEHTEI nNpu3Mbl U IMHUPAMUBL. HpaBI/IJIBHI:Ie MHOT'OTpaHHUKHU: TIOHATHC




MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MPaBWIbHAS MHUPaAMUJA,
IpaBUJIbHAS TPEYrojibHAs MUpaMKIa U IPaBUIbHBIA TeTpadip, KyO. [Ipeacrapnenue
O IpaBWIbHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHMMETPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IIOCKOCTH. DJIEMCHTEI CUMMCTpPUHU B IMMpaMUax, MapajiCJICIUIICAax, IIPaBUJIIbHBIX

MHOTI'OI'PaHHHUKax

7.6

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriuel. [lnomansb
OOKOBOW IOBEPXHOCTH W TIOJHOM IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPsiMOil Tipu3Mebl. [lmomans 60xoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPAMUIBI, TeOpemMa O IUIOIIAAH

yceu€nHoi nupamupl. [lorstue 06 06béme. O0BEM MUpaMuIbl, IPU3MBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIAaasIMU HOBerHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTU. LIMIMHIp: OCHOBaHMS W OOKOBasl MOBEPXHOCTb,

oOpa3yromias u oCh, TUIOIaAb OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

Konnyeckas moBepXxHOCTh, 00pa3yromre KOHUYECKO MOBEPXHOCTH, OCh M BEPIIMHA
KOHWYECKOi moBepxHOCTH. KOHyC: OCHOBaHHME W BeplIuHa, 00pasyromas U OcCh,
oAb OOKOBOM M TIONHOW MOBEPXHOCTH. YCEUEHHBINM KOHYyC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, AMaMeTp, IUioLa b NOBEepXHOCTH cepbl. B3anmuoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTClJIbHaA IINIOCKOCTh K cq)epe, iomaiab

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa3BépT1<a NUJIMHApPA U KOHYCa

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN

okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WM TEJIO0 BpallleHus

6.6

[TonstTne 06 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajienenunena u cieactsus u3 He€. OO0BEM LWIHHIPA,

koHnyca. O0bEM mapa u mwionmaab chepsl




[TogoOuble Tema B mpoctpancTBe. COOTHOMIGHHS  MEXKAY — IUIOMIAISIMHU

0.1 MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 CeueHuss nMAMHApa (MapajuiebHO U TNEPHEHIUKYISIPHO OCH), CEUeHHs KOHyca
' (mapasuieabHOE OCHOBAHUIO M IPOXOAIIEe Yepe3 BEpIIMHY), CEUSHUs 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. ClOXKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4ucio. PasiioxkeHue BekTopa 10 TpEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOpaMU
[IpssmMoyronbpHas cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHaTel BeEKTOpA.
6.10 IIpocreiimme 3amauum B KOOpAMHATax. YTon Mexay Bekropamu. CkanspHoe

IIPOU3BCACHUC BCKTOPOB. Brraucnenue YrJIOB MEKAY NPAMBIMU W INIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA F€OMETPUYECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsIeMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHUs o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, aNTOPUTMaMU pELICHHs 3ajady;
yMeHue (OpMyIUpOBaThb U OINEPUPOBATH IMOHATHUSAMHU: OIPEJEICHUE,
aKcuoma, TEeOpeMa, CJIEICTBHE, CBOMCTBO, IIPU3HAK, 0Ka3aTelbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITHUPOBATDH
0o0paTHOE U IMPOTHUBOIIOJIOKHOE YTBEpPXKICHHE, NMPUBOIAUTH NMPUMEPHl U
KOHTPIIPUMEDPBI, HCIOJI30BaTh METOJ MAaTeMaTHYECKOW WHIYKIUU;
IIPOBOAUTH  JI0KA3aTEIbHBIE PACCYXKACHUA IIpU PELICHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKACHUH;  yMEHHUE
ONEPUPOBATh TOHATHAMU: MHOKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJIs ONHMCAaHUs PEaJbHbIX MPOLECCOB U SBJICHUM U IIPU PELIECHUN
3aJa4, B TOM 4YHCIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YyMEHHE
OIIepUPOBATh MOHATHAMMU: Ipad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIHUCHIBaTh TIpadbl Ppa3InYHBIMU

crioco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHSATHUSMHU: HATypaJbHOE YHCIIO, IIEJI0e YHCIIO,
CTETEHb C IIeNIbIM MOKa3aTeleM, KOPeHb HaTypallbHOM CTeNeHH, CTENeHb
C paluoOHaJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTCIIBHBIM
MokasarejaeMm, JiorapupM UWCIa, CHHYC, KOCHHYC H  TaHTEHC
MPOU3BOJILHOTO YHUCIIA, OCTATOK IO MOIYNIO, paIlOHAILHOE YHCIIO,
UppallMOHAIbHOE  YHMCJIO,  MHOXECTBA  HATYpalbHBIX,  IENbIX,
2 palOHAJIbHBIX, ﬂeﬁCTBHTeHBHBIX YHUCEII, YMCHUEC HUCITIOJIB30BATh
MPU3HAKUA JETUMOCTH, HAaUMEHBIIMA OOIIMA AETUTENhb M HauMEHbIIee
o0rmiee kpaTHOE, aNTOpUTM EBKITHIA TIPH PEIIeHUH 3a/1a4; 3HAKOMCTBO C
Pa3siIMIHbIMU IIO3NIITMOHHBIMH CUCTcMaMu CUMCIICHUA, YMCHUC
BBIIIOJIHSTH BBIYHUCIIEHUE 3HAUEHUU U Hp606pa30BaHI/IH BI:Ipa)KCHI/Iﬁ cO
CTeneHsMH M JjorapudmMaMu, MpeodOpa3oBaHUs IPOOHO-PANMOHAIBHBIX

BLIpa)KCHHﬁ; YMCHHUC OICPUPOBATH MOHATUAMU: IMOCIJIICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reOMETpUYECKast nporpeccusi,
OCCKOHEYHO yOBIBafIIas TreoMeTpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C MTOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEpUpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
COMPSHKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
yucina, ¢opMa 3aldCH  KOMIUIGKCHBIX 4Hcell  (TeoMeTpuYecKas,
TPUTOHOMETpPHYECKass W  anreOpanyeckas); yYMETh MPOU3BOIUTH
apuMETUYECKUE JEeUCTBHS C KOMIUICKCHBIMH YHCIIAMH; TIPUBOJIUTH
MpUMEPhl  UCTIOJIB30BAHMS  KOMIUIEKCHBIX ~ YHCE;  ONEpUpPOBATH
MOHATUSMM: MaTpulia 2x2 W 3X3, omnpenenuTeslb  MaTpHLbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA

VYMmenue OIICpUPOBATH IMOHATHUAMU. PALUOHAIBHBIC, HPPALMWOHAIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMETPUYICCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC Hp606paBOBaHHC, YpaBHCHHUC,
HCPaBCHCTBO, CHCTEMaA ypaBHeHI/H\/JI U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB HW CUCTEM; YMCHHC pCIIATb YpPaBHCHUA,
HCpPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMbI C TMapaMETpOM; IIPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI I PCHICHUA MATCMATHYCCKUX

3ala4 1 3a1a4 U3 pa3JINYHbIX oOacreit HAayKHU U peaHBHOﬁ KHU3HHU

YMenue onepupoBaTh NOHSATUAMU: (QYHKIUS, YETHOCTh (PYHKIIHH,
NEPUOUYHOCTD (PYHKIIUH, OrpPaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
(GyHKIUH, SKCTpeMyM (QYHKIIMH, HauOoJblllee U HAaMMEHbIIee 3HAYCHUS
(GYHKIMU Ha IPOMEKYTKE, HENpepbIBHAs (YHKIMS, aCHMOTOTHI rpaduka
(GbyHKIMY, TiepBas U BTOpas MPOU3BOAHAA (PYHKLIMU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOM3BOJHON, NEpBOOOpa3zHas, OINpeneNEHHbIN
MHTErpai; yMeHHEe HaXOAWTh aCUMOTOTHI rpaguka (YyHKIUHU; yMEHHE
BBIUUCIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BEAEHHUSA, YacTHOIO U
KOMIIO3UIMU (YHKIUIH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpauky
(GYHKIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTApHBIX (YHKLHUH;
YMEHHUE HCIOJIb30BaTh IPOM3BOJHYIO Ul MCCIENOBAHUA (DYyHKIMH,
HaXoJWTh HauOOJbIIME M HAUMEHbIIWE 3HAUYEeHUS (YHKUUN; CTPOHTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BAHMEM ammapara MaTeMaTHYeCKOIro
aHaJM3a; NPUMEHATh IPOU3BOAHYIO MJIs HAXOXKIEHUS HAWIYy4dlIEro

pEeIICHUA B IMPUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-D3KOHOMHUYCCKHX H




¢bu3nuecKkux 3a7adax; HaXOAUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpaja; MPUBOJIUTH MPUMEPHl MATEMATHUYECKOTO MOICIHPOBAHUS C

MOMOIIBI0 AU depeHIINaATbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, oOpaTHas
GyHKIMS, KOMIIO3MIUS (QYHKIMH, JUHEeHHas (QyHKIus, KBagpaTHYHAS
byHKIHA, panuoHaabHas byHKIMA, CTEIIEHHAsI byHKLu,
TPUTOHOMETpUYeCKue  (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMHK, TOKa3aTenbHas | Jorapudmuyeckas GYHKIUU; YMEHUE
CTPOUTH TpaUKH U3yYCHHBIX (DYHKLUH, BBITOIHATH MPEOOpa3OBaHHS
rpaduKoB (yHKINH, UCTIOIB30BaTh TPAPUKH IS U3yYSHHS TPOLIECCOB U
3aBUCHMOCTEH, MPH pPEIICHUU 3a/ad U3 JAPYTUX Y4EOHBIX MPEIMETOB U
3a7a4d U3 peatbHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; HCIIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA JUIs
peleHus ypaBHEHHIA, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu; U300pakaTh
Ha KOOpJMHATHOW IUIOCKOCTH MHOXECTBA pPEIICHUH YpaBHEHUH,

HCEPAaBCHCTB U UX CUCTEM

VYMeHue pemath TEKCTOBBIE 33/Ja4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, padoTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00J1acTH yIpaBJIEHUs TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI II0 YCJIOBHUIO 3aJaud, UCCIEAOBATH IIOJIy4YCHHOE pELICHUE U
OILICHMBATh MpPaBJONOAOOHOCTh pPE3yAbTAaTOB, YMEHHE MOJEIUPOBAThH
peanbHBIE CUTYallUM Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPaBHEHHs, HEPAaBEHCTBA M HMX CHUCTEMBbl 10 YCJIOBHMIO 33J1ayH,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJCIHM C HCIOJb30BaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MMOTYUEHHBIN pe3ybTarT

YMeHne oneprupoBaTh MOHATUSAMU: cpelHee apu(MeTHIecKoe, MeIuana,
HauOoyplllee M HAWMEHbLIEe 3HAUYEHHUs, pa3Max, JUCIepCHs,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO HalOopa; yYMEHHE H3BIIEKAaTh,
UHTEpIpPETHUpOBaTh HMH(OpPMAIMIO, MPEACTaBICHHYIO B TaliMIax, Ha
IrarpaMmmax, rpadukax, OTpaXkaroIylo CBOMCTBA PeaTbHBIX IPOIECCOB U
SBJICHHIA; TIPEICTABIATh HH(POPMAIIMIO C TIOMOLIBIO TAaOJIHIl U TUArpaMM;
UCCIIeI0BAaTh CTATUCTUYECKHE JaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM
rpadUUecKuXx  METOJO0B UM  DJIEKTPOHHBIX  CPEACTB; IpaduvecKu

WCCIeAOBaTh COBMECTHBIE HAOIONEHHUS C TIOMOIIBIO  JUArpaMM




paccenBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMU: CIyYaWHBIA ONBIT M CIIy4aliHOE
COOBITHE, BEPOSTHOCTb CIYyYalHOTrO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHHEM TIpaUUeCKUX METOJIOB; HPUMEHSThH
(GopMysbl CIIOKEHUSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily IOIHOH
BEpOSATHOCTH, popmyny beprymmm, komOuHaTOpHbIE (GaKTHl U HOPMYJIBL;
OLIEHUBATh BEPOSATHOCTH pEaJbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMHU: CIIydaiiHas BEJIMYMHA, PpACIpEICICHUE BEPOATHOCTEH,
MaTeMaTHYeCKoe OXMJaHHWe, AMUCIEpCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydailHOH BeNWYWHBI, (YHKIUU paclpenesieHus: ¥  IUIOTHOCTH
PaBHOMEPHOr0, IMOKa3aTeIbHOIO W HOPMAJIBHOIO pacHpelesieHHIH;
YMEHHUE HWCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX pPACHpPENeNICHUH JUIs
peleHust 3a1ayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJBIIMX 4YHCET,
METOBl BBIOOPOYHBIX HCCIICOBAHUH; YMEHHE TPUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENT B HMPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHHE ONIEpUPOBATh MOHATUSAMH: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO MepecTaHOBOK; OumHOM HbloTOoHA; ymeHMe
MPUMEHSITH KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS [T PEIICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHBIX COOBITHIA; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH NIOJYUCHHBIA PE3YIbTaT

YMeHue onepupoBarTh IMOHATUSAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YIJa, IUIOCKUH  yroil,
JBYTpaHHBIA YToJ, TPEXTPAHHBIM Yroj, CKPEIIMBAIOUIMECS MpsSMBbIE,
MapajuieIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, yro
MEXIY NPAMBIMH, YIOJ MEXAY HpPSIMOH M IUIOCKOCTBIO, YIOJI MEXAY
IJIOCKOCTSIMU, PACCTOSIHME OT TOYKHU JIO MJIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh IIPU
pelIeHny 3a/a4 U3y4deHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpa; CTPOHTH
MaTeMaTHYeCKUe MOJIENH C TOMOIIbI0 T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4Yn
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAIL (GUTYpHI, 00BbEM (UTYpHI,
MHOTOTPAaHHHK, NMPAaBWIBHBI MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
Ky0, mapajuienenuries, Npu3Ma, NUpamuaa, (Gurypa M MOBEPXHOCTb

BpallleHus, UWIMHAP, KOHYC, Iap, cdepa, IOMmans cepbl, IUIOMAIb




MOBEPXHOCTU NHPaMHJIbI, TPU3MBI, KOHYyCa, IWIMHApa, 00BEM Kyoda,
IPSIMOYTOJIBHOTO NTapajljIeNIeuIeaa, MUPaMHUAbI, NPU3MbI, LWIMHIPA,
KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHHUs KOHYCa M LIWJIMHIpA,
NapajuIeJIbHbIE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacaromascss cdeppl, HUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CEUCHHE
MHOTIOIpaHHHMKA, U300pakaTb MHOTOTPAaHHUKH, (GUIYpBl U MTOBEPXHOCTH
BpalEHUs, UX CCYCHMs], B TOM YHCJIIE C IIOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHATh CBOMCTBA IT€OMETPUUYECKUX (UTYp, CAMOCTOSTEIBLHO
(hopMyIHPOBATH OIPEEICHUS H3y9aeMbIX (DUTYp, BBIBUTaTh THITIOTE3BI
O CBOMCTBAaxX W IPHU3HAKAX I'€OMETPUUECKUX (PUryp, OOOCHOBHIBAThH HIIU
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccuukanuioo ¢uryp mno
pa3UYHBIM IpPU3HAKaM, BBINNOJIHATH HEOOXOAMMBIE JONOJHHUTEIbHbIC

MMOCTPOCHUS

11

YMeHue omnepupoBaTh MOHITHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuieNbHbI MEePeHOC, CUMMETPUS Ha IIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMMOAOOMSA, TOAOOHBIE (UTYPHI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPUYECKHE OTHOIICHUS
MpH pElIeHUH 3a]a4; HaXOJUTh TeOMETPUYECKHE BEIUYHMHBI (JJIMHA,
yroj, IJIomaab, O0BEM) MpU pelIeHWH 3a7ad W3 JIPYTUX Y4eOHBIX
MPEIMETOB M U3 PEalbHON >KM3HU; YMEHUE BBIYUCIATH T€OMETPHUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATh TMOBEPXHOCTH),
WCIONB3Ysl M3y4YeHHBbIE (QOpPMYJBl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MMOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCA, IWIHHIPA, TUIOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJILHOTO Mapasuieienunea, MUPaMUbl, MPU3MBL,
OWIMHApA, KOHYyCa, Iapa; YMEHHWE HaXOAWTh OTHOIIEHHE O0BEMOB

NOJOOHBIX (GUryp
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YMeHue onepupoBath MOHATUSAMU: NMPSMOYTOJIbHAsI CUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATBl TOYKH, KOOPIMHATBI BEKTOpAa, CyMMa BEKTOpOB,
MPOM3BEICHNE BEKTOpAa Ha 4YMCIIO, pa3joXeHHe BeKTopa Mo Oa3ucy,
CKaJSIpHOE TIPOM3BEJIECHUE, BEKTOPHOE IPOMU3BEACHHME, YIOJl MEXAY
BEKTOpPaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPIAWHATHBIA METOJ
JUIL  peleHHs TeOMEeTPUYECKMX 3ajad W 3ajad JAPYruxX Y4eOHBIX

MPEIMETOB

13

YMeHne BBIOMpATh TOAXOASAIIMK METOA JUIsl pEIICHHS 3aJauu;




MOHMMAHHUE 3HAYMMOCTH MAaTEMaTUKH B HW3YYEHUU NPUPOAHBIX H
OOIIECTBEHHBIX MPOIECCOB W  SABIIEHUH; YMEHHE pacrno3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE MPHUBOJUTH
MpUMEPbl  MATEMaTUYECKUX OTKPBITUH POCCHUHCKOM UM  MHUPOBOH

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BIYUCIIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 Panmonanbupie  uymcna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuii KOpeHb HATYpaJIbHOH cTeneHu. J[eficTBus ¢ apudmMeTHnIecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEeHU

v Crenens ¢ 1enpIM nokasareneM. CTeneHb ¢ pallioHaIbHbIM MToKa3zarenaeM. CBOMCTBa
' CTETEeHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

HevictBurenbHple  yucia. ApudMeTHYECKHE OMepaluu C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkéHHble BEIYUCIEHHS, PaBUiIa OKPYTJICHUS, IPUKU/IKA U OL[CHKa
pe3ysabpTaTa BEIYUCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHsle uncna
2 YpaBHeHUs 1 HEpaBEHCTBA

2.1 [enbie u 1poOHO-pallOHATbHBIE YPAaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpaBHEHUS

2.5 Lenble u 1poOHO-palIMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [TokazaTenpHbIC U JOTapUMUUECKHE HEPABEHCTBA

2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu




2.11

Martpuna cucTemsl JIMHEWHBIX ypaBHEHUH. ONpeaenuTesb MaTPUILIbI

3 OyHKIUHT U TpapUKU
31 OyHKIUs, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkuuu. Yétneie n HeuéTHbIe pyHKuuu. [lepuoanyeckue GyHKIUN
OOnactp omnpezneneHus W MHOXKECTBO 3HaueHu @ynkuuu. Hymu ¢yskuuu.
3.0 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIUH.
' Makcumymbl ¥ MHUHUMYMBl (QyHKuuMu. HauOosbliee M HauMeHblllee 3HAYEHUE
(GyHKINU Ha TPOMEXKYTKE
33 Crenennass (GyHKIWs C HaTypaJbHBIM M LEJIbIM IOKaszareneM. EE cBolicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIna CII0KHBIX TPOLIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBonnas Gynkiuu. [Tpon3BoHbIE SIEMEHTAPHBIX (HYHKINH
[IpumeHenne mNpPOU3BOJHOW K HMCCIEAOBAHUIO (QYHKIMI Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxokaeHrne HanboNblIero 1 HaMMEHbIIEro 3Ha4eHus (YHKLUUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoXecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu




7.4

Tena v MOBEpXHOCTH BPALLECHUS

7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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