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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa3oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO Pa3BUTHUSA
JUYHOCTH 00YyYarommnXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUsa oOydaronuxcsi, GopMupoBaHus (PYHKIHMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEATbHOIO M HICANTBHOT0, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCS OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMsSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpU HU3YYEHHUU OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro ColuanbHOro ObITHs, (opma
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTUH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABl y4E€OHOM M TPYIOBON N1E€ATEIHLHOCTH,



SBJISIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TE€OMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
O CTEIHAIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh TC€OMETpPHIO Ooee
rIy0OKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  O0OECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuE TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

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

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJIe¢ PCIICHUsS CTEPEOMETPUYCCKHX 3adad W 3a7ad C
MIPAKTUYECKUM COJEPKAHUEM;

e pa3BUTHE  UHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarommMxcsi, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAyaJle €ro H3ydyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MMO3HAHUSI, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXC B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
POCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJISIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 0011ero oopa3oBaHusl.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacopelef€HHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENbHO U MOCTYIATEIBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXCs, paclIupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpumn oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECS,
MapajyiebHbIE W CKpelmuBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IApAJUICIIbHbIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIBHOCTD TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpSIMbIMU B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieJIbHbIC TTIOCKOCTH; CBOICTBA
napajienbHbIX Iiockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napayiesenune/a; IoCTPOCHUE CEUEHU.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPICHAUKYISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM U IUIOCKOCTH, TE€opemMa O MpsMou
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUsi  (GUrypsl  Ha  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: n-yronpHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUJIBI; IPaBUIIbHAS 1
yceu€HHasg mnupaMuaa. OIDJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MHPaAMUJIa; NpaBUIIbHAs TPEYroJibHasi MUpPaMHUAA W TIPaBUIIbHBIN
teTpa’dp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue UUJIUHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXxHOCTU. KOHyC: OCHOBaHME M BeplIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KoMOuHanuu Tenm BpamieHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEMeE
IPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mm1apa u 1miomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMA
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

Cedenus mwiMHApa (MapaUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpaHcTBe. Cl0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBIICHUMH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHU4YECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pelIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6e30MmacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILIECHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-0310POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymeir mnpodeccnrt W peamu3oBbIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPbl, TOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJIOOATBHOTO XapakTepa JKOJOTHYECKUX IMpoOIIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OIICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW IPAaKTUKH, [MOHHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYelTOBEYECKOW JMeATeIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHJIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYECKOW KyJbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIIATh MPOSKTHYIO M HCCIICIOBATEILCKYIO JICITCILHOCTD
WHIMBHUIYQJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHUIYOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcarvuvlie  nosnasamenvuwvle  Oeticmeus, — obecnevuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 obyuarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAecTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O00OBEKTOB, TOHATHH, OTHONICHUN MEXKIY IOHATUIMH; (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPHUIATENbHBIE, €AWHWYHBIC, YacCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboIee MNOAXOASIIMN ¢ y4E€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMU;

e  CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 0000IIEHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJ&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKaAmMUGHble  Oelicmeus, 0Oecneuusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh UJIEU, HAIICJICHHBIC Ha TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3M4yle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PELICHHs  3aJadd,  JKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposanue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUpATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILIECHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU T[O3HABAaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Tmpolecca H
pe3yapTara peleHnss MaTEMaTUIECKOM 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHSITDH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX IPU PELICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yroj, TPaHd ABYTPAHHOTO YIJa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOTPAaHHUKOB (MUpamuia; NpHU3Ma,
NPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHWS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, NapaJUICICIUIEABI).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH TPUHLMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJ, CJIEIOB.

CrpouTh ce€YeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€[OB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIECHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEHICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemars 3agaun Ha HaxXOXKIEHHE T€OMETPUUYECKUX BEJIMYUH IO 00pas3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MaTEeMaTMYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAKOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHM: CHUMMETpPUS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PELIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP  MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHUHU B UCKYCCTBE.

[IprMeHATh MOJTYy4YECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHJpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHMK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

Bb4ncasTe COOTHOUICHHUS] MEXIY IJIOIAISIMU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JIEUCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKHMH CBOMCTBAMH OHU 00JIa/1afOT.

[IpuMeHSTh NpaBUiIO Napasuieenueaa.

OnepupoBaTh MOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha J0Ka3aTeJILCTBO MAaTEMATHUECKWX OTHOIIECHUN W
HaX0XJICHUE TeOMETPUYECKUX BEJIUYUH 0 00pa3liaM WJIu alrfOpUuTMaM, NpUMEHSIs
W3BECTHBIE METObI TPU PEIICHUHU CTAHAAPTHBIX MATEMATHYECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3aad.

[IpuBOANTE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallul W TPUMEHATb W3YUYECHHBIE IOHATUS B INPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJIETUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TIOHITHI M TEOpEM, anmapara aareOpsr; peniaTh
MMPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB M TeM
n/n NPOrpamMMbl

Bgenenue B CTCPCOMETPUIO

HpHMHe H IINIOCKOCTH B ITPOCTPAHCTBC.
HapaJ'IJ'IeJ'ILHOCTB IIPpAMBIX U IUIOCKOCTEHN

[lepneHUKyYISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

Vrasl MCXKAY NPAMBIMHA U IIJIOCKOCTAMU

MHororpanHuk#

OO6BbEMBI MHOTOI'PaHHUKOB

HOBTOpCHI/Iel CCUCHUA, paCCTOSAHUS U YIJIbL

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoauuecTBO 4acoB

Bcero

10

12

12

10

11

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/1¢209e37

bubmnoreka IIOK
https://m.edsoo.ru/1¢209e37

bubnuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubnuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubanoreka IIOK
https://m.edsoo.ru/1¢209e37

bubanoreka LIOK
https://m.edsoo.ru/1¢209e37

bubanoreka LIOK
https://m.edsoo.ru/1¢209e37




11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

Tena BpameHnus

O0BEMBI TEN

BeKTopBI H KOOPAWHATELI B ITPOCTPAHCTBE

[ToBTOpeHME, 0000IIECHNE,
CHUCTEMAaTHU3AIUs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoauuecTBO 4acoB

Kourpoububie IIpakTHyeckue
Bcero

padoThI padoThI
12
5 1
10 1
7 1
34 3 0

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/1c209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bu6mmoreka [IOK
https://m.edsoo.ru/1¢209e37







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npoctpaHctBo. [IpaBuna
1300pakeHNs Ha PUCYHKAX:
1300pakeHus MJI0CKOCTEH,
NapajuIebHBIX IPSIMbIX (OTPE3KOB),
CEpeIMHbI OTPE3Ka

Ilonsatus: MNEPECCKAOINECCA
IIJIOCKOCTH, IIEPECCKAOIUECCA TpAMan
" IJIOCKOCTb

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IEpECeKarouecs npsmas
U IIJIOCKOCTh

3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeH1e MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKITHOHHBIX
yepTekax

HauanpHabie cBenenus o kyoe u
MMUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CeueHusi MHOTOIPaHHUKOB

HauanpHabie cBenenns o kyoe u

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

JlaTa
U3YYEeHUS

DJIEeKTPOHHbBIE

uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/aecc77cd

bubmnoreka IIOK
https://m.edsoo.ru/2d8a9¢99

bub6anoreka LIOK
https://m.edsoo.ru/db685e73

bub6anoreka LIOK
https://m.edsoo.ru/a63959ed

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

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




10

11

12

13

14

UpaMue, UX Pa3BEPTKU U MOJIEIH.
CeueHust MHOTOIPaHHUKOB

ITonsatue 06 akCHOMaTUYECKOM
IMOCTPOCHUHU CTCPEOMETPHUU: AKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

IToHsATHE 00 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

TToustre 00 aKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIECACTBUS U3 HUX

[TonsTre 06 akCHOMaTUYECKOM
IMOCTPOEHUH CTEPEOMETPHUU: aKCUOMBI
CTEPEOMETPHUH U CIIC/ICTBUS U3 HUX

B3anMHOe pacnonokeHue npsMsIx B
IIPOCTPAHCTBE: MEPECEKAIOIINECS,
NapajuleJIbHbIE U CKPEILHUBAIOLIUECS
IIpsIMbIE

[TapauienbHOCT IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:
NapajuleJIbHbIC NPSAMBIE B
IIPOCTPAHCTBE; MApaUICIIBHOCTD TPEX
MPSIMBIX

[TapauienbHOCTB IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
[TapamienbHOCT IPSIMOU U
IIJIOCKOCTH

Vsl ¢ COHaIIpaBJICHHbBIMHU

bubnunoreka LIOK
https://m.edsoo.ru/Occ5céfe

bubnunoreka LIOK
https://m.edsoo.ru/239c¢8cb4

bubnuoreka [{OK
https://m.edsoo.ru/65¢6b106

bubnuoreka [{OK
https://m.edsoo.ru/258fc245

bu6nunorexa LIOK
https://m.edsoo.ru/1a2520f6

bub6anoreka LIOK
https://m.edsoo.ru/93ad36b3

bub6mmorexa [IOK
https://m.edsoo.ru/ee1d19b9

bubanoreka LJOK
https://m.edsoo.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOpOHaAMH

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE
VYros Mexay IpsMBIMU B

IIPOCTPAHCTBE

[TapannenbHOCTh MIOCKOCTEH:
napajuieIbHbIC TNIOCKOCTH

CaolicTBa napajuiesbHbIX IJIOCKOCTEH

[Ipocreiimme mpocTpaHCTBEHHbBIE
(burypsl Ha MIIOCKOCTU: TETPadP,
KyO, mapaJuienenumnes

[Toctpoenue ceueHuit

[Toctpoenue ceueHuit

KonrtponbHas pabota no reme
"[Ipsimble M TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTb
MPSIMBIX U IIJIOCKOCTEN"

IlepnieH IUKYIAPHOCTD NPSIMOU U
IIJIOCKOCTH: TIEPIICHIUKYIIIPHBIC
IIPsIMBIE B IIPOCTPAHCTBE
[IpsimMble mapasenbHble U
MEPIEHIUKYISIPHBIE K ITTIOCKOCTH
[IpsiMble mapaiienbHele U

NEPHNCHAUKYIISIPHBIC K ITIIOCKOCTH

[Tpu3HaK neprneHaAuKyIIpHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/fe733862

bub6nmoreka [IOK
https://m.edsoo.ru/2935a9a0

bub6nmoreka [IOK
https://m.edsoo.ru/2e18f255

bubnunoreka LIOK
https://m.edsoo.ru/e504d656

bubnunoreka LIOK
https://m.edsoo.ru/4a28dc02

bubnunoreka LIOK
https://m.edsoo.ru/1d434d0f

bubnunoreka LIOK
https://m.edsoo.ru/ec26fe5d

bu6nmorexa LIOK
https://m.edsoo.ru/9a0a9e56

bubmnoreka IIOK
https://m.edsoo.ru/b19f6as5d

but6mmorexa [IOK
https://m.edsoo.ru/Oac11c95

bubnunorexa LIOK
https://m.edsoo.ru/ba545966

bubnunorexa LIOK




27

28

29

30

31

32

33

34

35

36

37

38

MPSIMOM M INIOCKOCTHU

[Ipu3Hak nepneHaAuKyJIApHOCTH
MPSIMOM M TIOCKOCTHU

Teopema o npsamon
MEPIEHANKYISIPHON NIJIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISPHOM MII0OCKOCTH

Teopema o npsamon
HEePIEHAUKYJIIPHOHN MIIOCKOCTH
[lepneHauKymnsp U HAKIOHHBIE:
paccTosiHAE OT TOYKH JI0 INIOCKOCTH,
paccTosiHAE OT MPSMOMU J0 MIOCKOCTH

[lepnieHIUKYNSIp U HAKIOHHBIE:
paccTosiHue OT TOYKH JI0 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

[leprieHAMKYNIAp U HAKIOHHBIE:
paccTosiHuE OT TOYKH J0 IJIOCKOCTH,
paccTosiHuE OT NPSIMOM 10 IIIOCKOCTH

[IepneHquKymnsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 0 IIIOCKOCTH,
paccTostHue OT NMPSMOM 10 MIIOCKOCTH
VYTIIIBl B IPOCTPAHCTBE: YIOJl MEXIY
MIPSIMOM M TUIOCKOCTBEO

JIByrpaHHBIN yIroJl, JUHEHHBIA Yroi
JBYTPAHHOI'O yria

JIByTpaHHBIN yroJl, JMHEHHBIN yroa
JBYTPAHHOI'O yria

[lepneHuKyISPHOCTB MIJIOCKOCTEM:

https://m.edsoo.ru/f85bfc46

bubnunorexa LIOK
https://m.edsoo.ru/79165d15

bub6nmoreka [IOK
https://m.edsoo.ru/635¢5087

bub6nmoreka [IOK
https://m.edsoo.ru/bd3745f8

bubnunoreka LIOK
https://m.edsoo.ru/7d18834b

bubnuoreka [{OK
https://m.edsoo.ru/33c477d3

bubnuoreka [{OK
https://m.edsoo.ru/66fefadd

bubmnoreka IIOK
https://m.edsoo.ru/a5b7b8e3

bubmnoreka IIOK
https://m.edsoo.ru/dbee22bc

bu6nunorexa LIOK
https://m.edsoo.ru/6b61b2b4

bubnunorexa LIOK
https://m.edsoo.ru/5fa0b3ce

but6mmorekxa [IOK
https://m.edsoo.ru/c7c777ed

bubanoreka IIOK




39

40

41

42

43

44

45

46

47

MpU3HAK NEPHEHIUKYIIPHOCTH JIBYX
IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEM:
MIPU3HAK MEPIECHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

IlepneHuKyISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

TeopeMa 0 TpEX NepHeHANKYIIApax
Teopema 0 TpEX NMepreHAuKyIIpax

Teopema 0 TpEX MepreHAuKyIIpax

KontposbHas paboTa mo temam
"IlepnieH IMKYISIPHOCTD NPSAMBIX U
mockocTeil" u "YTriel Mexay
MPSIMBIMU U TUIOCKOCTSAMH"

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOT'OI'PaHHHKH; pa3BEPTKa
MHOTOI'paHHHUKA

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS TIPU3MBI; MIpsIMast U
HaKJIOHHAsl IPU3MBbI; OOKOBas U
I10JIHAsl TOBEPXHOCTh IIPU3MBI

[Tapamnenenunen, NpsMOyTOJIbHBII
napajJieJIenuIe] ¥ ero CBOUCTBa

https://m.edsoo.ru/ec3e2da3

bubnunoreka LIOK
https://m.edsoo.ru/ed9e2a8e

bubnunoreka LIOK
https://m.edsoo.ru/ba75dc57

bubnunoreka LIOK
https://m.edsoo.ru/e4972cdc

bubnunoreka LIOK
https://m.edsoo.ru/52188a7d

bubnunoreka LIOK
https://m.edsoo.ru/91246736

bubmnoreka IIOK
https://m.edsoo.ru/5b971ef3

bubmnoreka IIOK
https://m.edsoo.ru/2d24e873

but6mmorekxa [IOK
https://m.edsoo.ru/b4ad63ad

bubanoreka LJOK
https://m.edsoo.ru/8a7be683




48

49

50

51

52

53

54

[Mupamuna: n-yroipHasi MMpamMuza,
rpaHd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHAsI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHa;I
nupamuIa

[TpaBHiIbHBIE MHOTOIPAHHUKH:
IIOHATHC ITPABUIIBHOI'O
MHOTr'OrpaHHUKa, IpaBHUJIbHAA IIpHU3Ma
W IpaBWJIbHAaA MApaMuia; ImpaBrujibHas
TpeyroJibHas UpaMuaa u
HpPaBHJIBHBIN TETPAdIp; KyO

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKadAp U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEIIBHO TOUKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

Brruncnenue 31eMeHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAb OCHOBAaHUM,
TeopeMa 0 OOKOBON MOBEPXHOCTHU
MPSAMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

but6mmoreka [IOK
https://m.edsoo.ru/fblcd0as

but6mmoreka [IOK
https://m.edsoo.ru/074c8865

bubnuorexa [JOK
https://m.edsoo.ru/a0fdd5bf

bu6nunorexa [IOK
https://m.edsoo.ru/b9e777d9

bu6nunorexa [IOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK



55

56

57

58

59

60

61

62

63

64

65

IIOBEPXHOCTHU HpaBHHBHOfI

MUPaMHU/IbI, TEOPEMa O IUIOIIAJN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM

ImrupaMuabl

KonTponbnas pabora no teme
"MHuororpaHHuku"

[Tonsarue 06 06bEMe
O0BEM TUpaMuIBI
O0BEM nupamMuIsI
O0BEM nupamMuIsI
O0BEM nupamMubI
O0BEM npu3MBbI
O0BEM npu3MBbI

O0BEM npu3MBbI

KonrtponsHas pabota no reme
"O6BEMBI MHOTOT'PaHHUKOB"

[ToBTOpeHue, 0600IIEHNE
CHCTEMaTH3aInsI 3HAaHUH.
[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/5603e30b

bub6nmoreka [IOK
https://m.edsoo.ru/a95f5c04

bubnunoreka LIOK
https://m.edsoo.ru/7ad0020b

bubnuoreka [{OK
https://m.edso00.ru/235171b3

bubnuoreka [{OK
https://m.edsoo.ru/f47dfefd

bubnuoreka [IOK
https://m.edsoo.ru/79¢10312
bubnunoreka LIOK
https://m.edsoo.ru/2faadc3f
bubmnoreka IIOK
https://m.edsoo.ru/79853608
bubmnoreka IIOK
https://m.edsoo.ru/1e053890
bubmnoreka IIOK
https://m.edsoo.ru/482d3f51

bubmnoreka IIOK
https://m.edsoo.ru/28a6573c

bub6mmorexa [IOK
https://m.edsoo.ru/098bedad




66

67

68

[ToBTOpeHue, 0600IIEHNE
CHCTEeMaTH3alus 3HAaHUH.
Beluncrnenue paccTosHAN: MEXIY
JBYMSI TOUKaMH, OT TOUKH J0 MPSIMOH,
OT TOYKH JO INIOCKOCTH, MEXKIY
CKPEIIHMBAIOIIMUMUCS MPSIMbIMU

HToroBas KOHTpOJIbHASA paboTa

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALMs 3HAHUH.
Beruucnenue yrios: Mexnay
CKPEILMBAIOIINUMUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bubnunorexa LIOK
https://m.edsoo.ru/b9146bc0

bubmnoreka IIOK
https://m.edsoo.ru/56765e8b




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbusbie IIpakTuueckue p
n/n Bcero u3yyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI

pecypcsbl
Cdepa u map: ueHTp, paauyc,

bubnunoreka LIOK
IAaMETp; IIOIIAAb IIOBEPXHOCTH 1

https://m.edsoo.ru/0341bc2b
chepsl
B3aumnoe pacrnionoxenue chepsl U

bubnuorexa [IOK
IIJIOCKOCTH; KacaTeabHas MII0OCKOCTh 1

https://m.edsoo.ru/bed12a43
K chepe; ruromaas chepol
N3o0paxenue cdepsl, mapa Ha | bubnmnoreka [HOK
mockocTu. CeueHus mapa https://m.edsoo.ru/bc15{7{2
Hunuuapudeckast TOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKOI 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIWIIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas
MIOBEPXHOCTh, 00pa3yroIas u OCb; 1 bubmuoreka [JOK
I0a1b OOKOBOW U TOJTHOMN https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N300paxkenne nunuHapa Ha
MJI0CKOCTH. Pa3BEépTka nmuiuHapa.
Ceuenus muIMHIpPa (MIIOCKOCTHIO 1 bubmmorexa TIOK

. P ’ https://m.edsoo.ru/016e25eb

napajuieTbHON WK
MEPIECHIUKYISIPHON OCH LIUIUHAPA)

bubanoreka [JOK
Konnueckas noBepXHOCTb, 1

https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

o0pa3yromnye KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHMe U BeplInHa,
oOpa3ymollas 1 och; IJI0Ab
OOKOBOW M IMOJTHOU MTOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yromme u

BbICOTA, OCHOBaHHUA U OoKkoBas
ITOBCPXHOCTDH

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO,
napaJuieIbHOW OCHOBAaHHIO, U
IUIOCKOCTBIO, IIPOXO/IAIIEH yepe3
BEPILUHY)

KomM0Ounanus ten BpaiieHus u
MHOTI'OTPaHHUKOB

MHoOrorpanHuK, OMCaHHBIA OKOJIO

cdepsrl; chepa, BOUCaHHAs B
MHOT'OI'paHHUK WUJIK B TCJIO
BpalCHU

[Tonsatue 00 00BéMme. OCHOBHEIE
CBOIiCcTBa 00BEMOB TEN

O0BEM nuIMHIpPA, KOHYCA
OO6béM mapa ¥ miomaiab chepol

[TogoOHEbIE TENa B MPOCTPAHCTBE.

but6mmoreka [IOK
https://m.edsoo.ru/897dd3b2

bubnunoreka LIOK
https://m.edsoo.ru/1468bab3

bubnunoreka LIOK
https://m.edsoo.ru/Obde1be8

bub6anoreka LIOK
https://m.edsoo.ru/3cef10e5

bu6nunorexa LIOK
https://m.edsoo.ru/Ob136158

bu6nunorexa LIOK
https://m.edsoo.ru/26a03fb7

bubnunorexa LIOK
https://m.edsoo.ru/5513d87b

bubnunorexa LIOK
https://m.edsoo.ru/d189bde2

bubnunotexa LIOK
https://m.edsoo.ru/810cf1leb




17

18

19

20

21

22

23

24

25

26

CooTHOIIEHHS MEX Y IUIOIAIMU
MOBEPXHOCTEH, 00BEMaMHU
MOT00HBIX TEJ

KonTponbhas pabora no Temam
"Tena Bpamenus" u "O0bembI TET"

Bekrtop Ha mmockocty U B
MIPOCTPAHCTBE

CloXeHHE U BBIUNTAHHUE BCKTOPOB

YMHOKEHUE BEKTOPa HA YUCJIIO

Pasnosxenune BekTopa 1o TpéM
HCKOMILIAaHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHEM NIPABUII JCHCTBUH C
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METOA
IIPY PELICHUN T€OMETPUUYECKUX
3a1a4

IIpssmoyronbHas cucrema
KOOpJWHAT B IPOCTPAHCTBE.

Koopaunats! Bexktopa. IIpocreiimue

3aa4u B KOOpAHUHATax

VYroa Mexay BEKTOpaMH.

CKaJBIpHOC IMPOU3BCACHUC BEKTOPOB

Beruucnenue yrios Mexy
MPSIMBIMU U TUIOCKOCTSMH

bubnunoreka LIOK
https://m.edsoo.ru/4a33a8ab

bubnunorexa LIOK
https://m.edsoo.ru/5caefclb

bubnunoreka LIOK
https://m.edsoo.ru/23f4f089

bubnunoreka LIOK
https://m.edsoo.ru/dee379¢eb

bubnunoreka LIOK
https://m.edsoo.ru/a28fd74e

bubnuoreka [IOK
https://m.edsoo.ru/5a827900

bu6nmorexa LIOK
https://m.edsoo.ru/d3alfe30

bubmnoreka IIOK
https://m.edso0o.ru/48db7058

bub6mmorexa [IOK
https://m.edsoo.ru/725effc4

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




27

28

29

30

31

32

33

34

KontponbHas pabora no reme
"BekTophl 1 KOOPAUHATHI B
npocrpaHcTae”

[ToBTOpEeHME, 0000IIEHNE U
cucremMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHAMETPUH
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.11

IIpoBepsiemble npeaAMeTHbIE PE3YIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMsI

I'eomerpus
OHepI/IpOBaTB IOHATHUAMU: TOUYKaA, IIpAMasd, MIOCKOCTb

[IpuMeHATH aKCHOMBI CTEPEOMETPUM U CIIEICTBUS U3 HUX IIPU PELICHUU

TCOMCTPHUUCCKUX 3ada4d

OHepI/IpOBaTB IMOHATHUAMUA: MapPAJUICIBHOCTE W TCPHCHAUKYIIIPHOCTD

MPSIMBIX U IJIOCKOCTEN

KnaccudumnupoBaTh B3aMMHOE PACIOIOKEHHE MPSMBIX U TIJIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
peOpo ABYrpaHHOIO yria, JMHEWHBINH yrojl ABYTPaHHOIO yIJia, FpaaycHas
Mepa IBYTpaHHOI'O yria

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJIBIH U HEBBITYKJIbII

MHOT'OT'paHHUK, 3JIEMCHTBI MHOTOI'PAHHUKA, HpaBHJ’ILHHI’I MHOT'OT'PpaHHHUK

Pacno3HaBaTh OCHOBHBIE BHOBI MHOTI'OI'PaHHUKOB (HI/IpaMI/I)Ia, npusma,

MPSIMOYTOJIbHBIN Tapasieenurnen, Kyo)

KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
NpaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMbIE W  HAKJIOHHBIE IPU3MBI,

napannenennne;lm)

OnepupoBarb MOHATUAMU: ceKyas IIJIOCKOCTB, ceyeHue
MHOTI'OTPaHHUKOB
OOBACHATH NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,

HCIIONB3YS METO]T CIIC/IOB

CTpOI/ITB CCUCHUA MHOT'OI'paHHHKOB MCETOAOM CJI€A0B, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (HUTYP:



7.12

7.13

7.16

7.17

7.19

7.20

BHJI CBEpPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHMH M0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXAY IBYMSI TOUKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH IO

IIJIOCKOCTH, MEXKAY CKPCINUBAOIINUMHUCA ITPAMBIMHA

PemraTe 3aa4i Ha HaXOXXIACHUC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pasuaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
pelICHUHN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYHCIICHHUC YTIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIAY Hp?[MOfI H ININIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

Bbruucnare 00BbEMBI M IUIOIAAM IOBEPXHOCTEH MHOI'OIPAaHHHKOB
(mpu3ma, nupamMuaa) ¢ IpUMEHEHUEM (GOpPMYJl, BBIYUCISATh COOTHOILICHUS
MEXy IUTOIIASIMU HIOBEPXHOCTEH, o0bEMaMu 0JIOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeACTaBICHHYI Ha

YepTekKax U pUCYHKax

[IpumensaTs reomerpuueckue (BaxkThl i1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONArallliX HECKOJIbKO WIaroB pEIICHMs, €CIU YCIOBUS

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUHU CTCPCOMCTPUICCKUX 3a/1a1

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAC U

JKHU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATH MONTyYeHHbIE 3HAaHUS Ha MIPAKTUKE: aHAIM3UPOBAThH PeallbHbIC
CHUTyallul W TIPUMEHSTHh W3y4YCHHBIC TIOHSATHS B TMPOIECCEe ITOMCKA
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooJIeMBl,
MOJISIUPOBATh peajibHbIe CUTYaIllMH Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MOCTPOEHHBIE MOJIENU C HCIIOJIb30BAaHHUEM T€OMETPUYECKUX TMOHATUH U
TEopeM, armapara anreopsl, pelaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH



11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

['eomeTpus

OnepupoBaTh NOHATHAMU: LUIMHIPUYECKasi IOBEPXHOCTh, 00pa3yroIine
LWIMHJPUYECKON MOBEPXHOCTH, LMIMHAP, KOHUYECKAs IOBEPXHOCTb,
oOpa3yroliMe  KOHUYECKOM  IMOBEpPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh

Pacrnio3HaBath Tena BpaleHus (LHMIIMHAP, KOHYC, cdepa U 1map)
OOBACHATH CIIOCOOBI MOJTYYSHUSI TEJl BPALLICHUS

KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MNOHATHSAMHU: IIAPOBOH CErMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO €105, LIAPOBON CEKTOP

Bbruucnate 00BbEMBI M IUIOIIAJM TOBEPXHOCTEH TeNn BpalleHMS,
FEOMETPUUECKUX TeJl C MPUMEHEHUEM PopMyJT

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHUs

BblUMCIATE COOTHOIIEHHS MEXAYy IUIOHIAAAMHM IOBEPXHOCTEH H
00BbéMaMu MOJOOHBIX Tell

N3o06paxath n3ydaemble QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIE) IIOCKHE YEpPTEKHW U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHUs

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOPa3OBbIBATH HWH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
4epTeKax U pUCyHKax

[TpumeHsTh TEeOMETpUUYECKHE (aKThl JUIS PELICHUsT CTEPEOMETPHUECKUX

3aaa4, HOpcArnojararonmmx HCECKOJIBKO IIIaroB pCemicHUus, C€CJIU YCIOBUA

MPUMEHEHHUS 3a/laHbl B ABHOU (hopme

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BEBIOMHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOpa HA YHCIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
o0J1amaroT

HpI/IMeHﬂTB IIPAaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

OnepupoBaTh MOHATUAMH: AECKApTOBBl KOOPAMHATBI B IIPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATBHI BEKTOPA,
Yroa MEXKIy BEKTOpPaMH, CKaJsIpHOE IIPOU3BEICHHUE BEKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBI

Haxomuts CymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HAa YMCIIO, YroJl
MEXy BEKTOPaMH, CKAIAPHOE MPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3azaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT
Pemare npocreiiline reoMeTpudeckue 3aJaud  Ha [IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemarp 3agaun Ha [10Ka3aTe€abCTBO MAaTEMAaTUYECKUX OTHOIUCHUH U
HaXO0XKJICHHE T'€OMETPHUECKUX BEJIMYMH IO o0pas3laM WM alropuTMam,
IIPUMEHSAST  M3BECTHBIE  METOABI IIPU  PEIICHWM  CTaHAAPTHBIX
MaTeMaTHYECKHUX 3a/1a4

[IpuMeHATh mpocTEHIIME NPOrpAMMHBIE CpPEICTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE H
JKU3HH, PACIIO3HABATH IIPOSBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATh TOJIy4eHHBIE 3HAaHHUA Ha IPAaKTUKE: AaHAJIU3UPOBATH
pealbHbBIE CHUTyallud W NPUMEHSATh HM3YYECHHBIC IIOHATUS B IIpoliecce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYITUPOBAHHON MpOOIEMBI,
MOJICJINPOBATh PEAJbHBIE CUTyallud Ha S3BIKE F€OMETPHUM, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENIN C WCIIOJIb30BAHUEM I€OMETPUUYECKUX IOHATHHA H
TeopeM, armnapara aireOpbl, perarh NpaKTUYECKUe 3a1a4H, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

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

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECH,
napajulefibHble U CKpelmBarommecs mnpsimeie. [lapamiensHOCTh MPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TNPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSAMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIy TMpPSMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockoctei. [Ipocrteitmme mpocTpaHcTBeHHBbIE (DUTYpPHI HAa TIOCKOCTH: TETPadp,

KY6, napajijieJIenmIic [, IOCTpoOCHUE CedYeHHM

[lepneHAUKYISIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHAMKYISIPHBIE MpSMBIE B
MMPOCTPAHCTBE, NPAMBIC IMTAPAJIJICIBHBIC U ICPIICHAUKYIIAPHBIC K IIJIOCKOCTH, ITPHU3HAK
NEePHEHANKYISIPHOCTH IPSIMOM U IIIOCKOCTH, TEOPEMA O MPSAMON NMEPIEHAUKYISIPHON
MJIOCKOCTH. YTJbl B TIPOCTPAHCTBE: YIroJd MEXAy TMPsSMOA U IUIOCKOCTHIO,
JIBYIPaHHBIA yTOJI, JUHEHHBI yroa aAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: pPaCCTOAHHUE OT TOYKHU OO0 INNIIOCKOCTH, pPaCCTOAHHUE OT HpHMOfI 0
TUIOCKOCTH, MPOEKIHs (PUTyphl Ha TUIOCKOCTH. [lepneHAuKYISIpPHOCTh IIOCKOCTEH:
NMpU3HAK  MEPHEHIUKYIAPHOCTH  JIByX  IUilockoctel. Teopema o  Tpéx
NepHeHANKYIISIpax

IMTonsartue MHOI'OrpaHHuKa, OCHOBHBLIC J3JICMCHTBI MHOI'OIpaHHHUKA, BBIIIYKJIBIC U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: n-yronbpHas
npusMa, rpaHd U OCHOBAHUA IIPHU3MBI, IIpAMad W HAKJIIOHHasd IPU3MBI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapauienenumnen, NpsMOyroibHbIA MapalyIesIeIIUIIE]]
u ero coicTBa. [lupamuna: n-yronpHas mupamMmuaa, rpaHd U OCHOBaHUE TUPAMUIBL,
OOKOBasi W IMOJIHAS MOBEPXHOCTh NMUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI IIpu3Mbl W IMHPAMHIBL. HpaBI/IJ'IBHI)Ie MHOI'OTpaHHUKH: IIOHATHUC



7.5

7.6

7.7

[IPaBUIBLHOIO MHOIOTPaHHUKA, IpPaBWIIbHAs @pU3Ma M MPaBWIbHAA IUpaMUAa,
NpaBUWIbHAS TPEYTOJIbHAS MUPAMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBienne
O IpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Ip, AOJCKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUIBI

CummMerpuss B INPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, IApaUICICIUIIEIaX, TPABUIbHBIX

MHOI'OrpaHHHUKax

Boruncnenue 31eMEHTOB MHOTOTPAaHHHUKOB: p&Opa, amaronanu, yriael Ilmomans
OOKOBOM TMOBEPXHOCTH U TIOJHONH TMOBEPXHOCTH TMPSAMOW MPU3MBI, IUIOMIA/lb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Mbl. [lnomans 60koBoi
MOBEPXHOCTH W TMOBEPXHOCTU NPaBUIBHOM MNHMpPaMUJIbI, TEOpeMa O ILUIOIIAIN

yceuénHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbI, TPU3MBI

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHHSI MEXY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

I'eomerpus

[unuaapudeckasi MOBEPXHOCTh, 00pa3yroIIe MUINHAPUIECKON MOBEPXHOCTH, OCh
HAJTUHIPUYECKOW MOBEepXHOCTH. LlymmHap: ocHoBaHUST W OOKOBas TMOBEPXHOCTH,
o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHWYECKOi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplInHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: 0oOpasyromiue u
BBICOTA, OCHOBAHUS U OOKOBas MOBEPXHOCTH

Cdepa u map: neHTp, paanyc, 1TMameTp, MIOIaab MoBepXHOCcTH cheprl. Bzaumuoe
pacrnioyioxeHue cepbl W IUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, MIIoNaab
cepsl

N3o006paxkeHue Ten BpallleHUs Ha MJI0CKOCTU. Pa3BépTka muIuHApa U KOHyca
KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA
okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpaIlleHUs

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO MMapajienenunena u cienctsus u3 He€. OO0bEM UMIMHIpA,

koHnyca. O0bEM mapa u mionaab chepol



6.7

6.8

6.9

6.10

[Tomobuple Tema B mpocTtpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIASIMU

MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

Ceuenus tmauHapa (MapauieIbHO M TMEPHEHIUKYISIPHO OCH), CEUEHHUS KOHYcCa

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILNHY), CEUECHUS 11apa

Bexktop Ha miockoctd UM B mpocTpaHcTBe. CII0KEHHE U BBIYMTAHUE BEKTOPOB.
YMHOXKEHHEe BEKTOpa Ha yucio. Pa3nokeHne BekTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mapautenenunena. Pemenue 3amad, CBS3aHHBIX  C

IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU

[IpsmoyronbHast cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTsel BekTOpa.
[Ipocreitimue 3agaun B KOOpAWHATaX. YTON MeEXay BekTopamu. CkaisipHoe
MPOU3BE/ICHUE BEKTOPOB. BBIYMCICHHE YIIIOB MEXIY MNPSIMBIMH U TUIOCKOCTSIMH.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTeILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMHU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh UX; YMEHHUE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYXKACHHUS [pU pEIIEHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpAaLUU Hal
MHOKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONMCaHUs peajlbHbIX IMPOLECCOB U ABJIIEHUN U IPU PELICHUU
3ajjay, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HATypalIbHOW CTETEHH, CTEIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
mokaszarejeM, JorapudM UHCIa, CHUHYC, KOCHHYC H TaHTEHC
MPOU3BOIBHOTO YHCJA, OCTATOK MO MOIYII0, pPalMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBHBIX,  IIENBIX,
paloOHaTIbHBIX, JCUCTBUTENBHBIX YHCENT, YMEHHE WCIIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMeEHbIITNN O6HII/II\/II JACIUTCIIb U HANMMCHBIIICC
oOmiee kpaTHOe, anropuT™ EBKIWIa MpH pelieHru 3a1ad; 3HaKOMCTBO C
pPa3NIMYHBIMK ~ TIO3UIMOHHBIMH  CHUCTEMaMH  CUHUCIICHHS;,  yMEHHE
BBIIIOJIHATL BBIYUCIECHHE 3HAUCHHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ CcO
CTENEHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMH: IMOCJICIOBATCIbHOCTD,



apupmMeTHuecKas nporpeccus, reoMeTpudecKkas nporpeccus,
OeckoHeYyHO yOBbIBamoIiasi TEeOMETpHUYEcKass Mporpeccusi; yMEHHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amucHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEJ;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTesls  MaTpULlbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHBIE, JIOTapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHUE, YpPAaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMAaTHYECKHUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHUYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKIMU HA TPOMEXYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YyMEHHE HAaXOIWUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMN (QYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh INPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh IPOU3BOJHYIO [UIsl HCCIEOBaHMs (YHKIUH,
HaXOJUTh HAWOOJbIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpauKd MHOTOUYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MU HAXOXKACHUS HAWIYy4dlIEro

pE€mICHUA B INPHUKIAJHBIX, B TOM YHCJIIC COLHAIbBHO-DKOHOMHWYCCKHUX M



GbU3HYeCKUX 3a7a4ax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

OMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKIUH, JUHEHHas (yHKIMSA, KBaJpaTHYHAS
byHKIHS, parmoHanbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; YyMEHUE
CTpOUTh TpadUKH H3YyYCHHBIX (YHKIWH, BBIIOJIHATH MPEeoOpa3zoBaHUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rpadukm QyHKOMA UIs
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH YIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN pEe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apu(pMeTHIecKoe, MeuaHa,
HauOosblllee W  HauUMEHblllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJeKaTb,
MHTEPIPETUPOBaTh MH(MOPMALMIO, TPEJCTaBICHHYIO B TalOiuIax, Ha
quarpammax, rpadukax, OTpaskKarolyl0 CBOWCTBA PeaTbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOUIbIO TAOJIUI U TUArpaMM;
UCCIIE0BAaTh CTaTUCTHUYECKHE JaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEIACTB; TrpauuecKku
UCCIICIOBaTh COBMECTHBIE HAOJIOAEGHUS C TOMOMIBIO  JHarpaMm

paccerBaHMs U JTUHEUHOW perpeccun
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YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; PUMEHSThH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOMHAaTOpHBIC GaKTHl U POPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJWYHMHA, paCIpeleiCHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyualiHOW  BEJIMYWHBI, (QYHKIHUHU pACIPENCICHUS U  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJIbHOTO PaCHpelesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI; YMEHHE MPHUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh TOHATHSIMH: COYCTAaHHE, MIEPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIePeCcTaHOBOK, OMHOM HproTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DAaKTHI M PACCYKICHUS AJISl PELICHUS 3a7a4;
OIICHHBATH BEPOSTHOCTH  PEaJTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHue onepupoBaTb IOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTPaHHBIA Yyroji, TPEXTPaHHBIM yroj, CKpELIMBAIOIIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEW, yroi
MEXY NPSAMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh MIPU
pelIeHnn 3aa4 U3ydeHHble (aKTbl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T'€OMETPUUECKUX TMOHATHH HU

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

YMeHue onepupoBaTh MOHATHUSAMH: IJIOMIAAb (UTyphl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOIOIPaHHUKA,
Ky0, mapajuienenumnen, mnpu3Ma, nupamuaa, (urypa u HOBEPXHOCTH
BpallleHNs, LUWIMHApP, KOHYC, map, cdepa, IIomaas cepsl, MIomanb
MOBEPXHOCTU TMHPaMH[bI, TPU3MBI, KOHYCa, IMIMHApa, 00BEM KyoOa,

MPSIMOYTOJIBHOTO TapajijieNienumneaa, MUpaMuabl, NpU3Mbl, HUIMHIPA,
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12

13

KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
napajuleJibHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (DUTYp, CAMOCTOSATEIBHO
bopMynupoBaTh OMpeesieHns U3y4aeMbIX (DUTYp, BBIABUTATh TUIIOTE3bI
0 CBOHMCTBax W NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJMOOHBIC (PUTYpPBI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTCKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICeHWH 3a7a9; HaXOJIUTh T€OMETPUYCCKHE BEITUYHHBI (JTHHA,
yroy, Iomaab, o0bEM) TpHU peUIeHHH 3aJa4 U3 JPYruX Yy4eOHBIX
MIPEIMETOB M U3 PEATHHON JKU3HH;, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTU MUPAMUBI, IPU3MBI, KOHYCa, [IWIMHIPA, TUIOMAAb cepsl;
00BEM KyDOa, TPSIMOYTOJBHOTO MapaijiesienuIea, MUpaMUIbl, PU3MEI,
WIMHApPA, KOHYycCa, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O0O0BEMOB

MoJI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCIIO, Pa3jioKEeHHE BeKTopa Mo Oas3ucy,
CKAJIIPHOE IIPOMU3BEIEHUE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXAY
BEKTOPAaMH; YMEHHE UCIIOJIb30BAaTh BEKTOPHBIA MU KOOPAUHATHBIN METOJ
JUIA pellieHHss TeOMETPUYEeCKMX 3ajad M 3ajad JApPYruX Y4eOHbIX
MIPEAMETOB

YMmenue BbIOMpaTh MOIXOMSAIIMN METOX Ui pELIeHHS 3allauu;
IIOHVMMAHHWE 3HAYMMOCTH MAaTEMAaTHMKM B W3YYCHHH IPUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M  SIBICHUH; YMEHHE paclo3HaBaTb

IMPOABJICHUEC 3aKOHOB MATEMATHKH B HCKYCCTBE€, YMCHHE IIPUBOJIUTH



NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4YeCKON HayKu



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

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

Yucna v BBIYUCICHUS
Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

PaHI/IOHaHBHI)Ie ypcina. OOBIKHOBEHHBIE U JACCATHYHBIC ,I[pO6I/I, IIPOLCHTHI,

0OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH

Apudmernuecknuii KOpeHb HATypaJdbHOU creneHH. J[eHCTBHUsS ¢ apupMeTHIeCKUMU

KOPHAMU HaTypaJleoﬁ CTCIICHHU

CrenieHb ¢ OCJIBIM ITOKA3aTCIICM. CreneHs ¢ padrOHAJIbHBIM ITIOKA3aTCIICM. CaolicTBa

CTCIICHU

CuHyc, KOCMHYC M TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

ApKTaHT'€HC YUCIIOBOTO apryMeHTa
Jlorapudm uncna. JlecaTndyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTenpHble uyncina. ApupMeTHYecKHe Omepanuu ¢ JAeWCTBUTENbHBIMU
yrcnamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKHUIKA U OL[CHKA

pe3ynbTaTa BEIYUCICHUN

[IpeoOpazoBanue BeIpaxeHUN

KomnnekcHeie uncia

YpaBHEHHS 1 HEPABEHCTBA

[enbie u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
HppannoHainbHbie ypaBHEHUS

TpuronomeTprueckue ypaBHEHHs

[TokazarenbHbBIE U TOTapHUPMUIECKHE YPaBHEHUS
[{enbie 1 IPOOHO-paIMOHATHHBIE HEPABEHCTBA
HppauronanbHble HEPAaBEHCTBA

[TokazarenbHbBIE U TOTapHPMUIECKIE HEPABECHCTBA
Tpuronomerprueckue HEpaBEeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPAaBHEHU U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMU

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaenuTenb MaTPULIbI



3.1

3.2

33

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

DyHKINUH U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuMU. [lepuogumueckue GpyHKIIHI

OO6nactp ompeneneHUss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
[IlpoMexXxyTku  3HAKONMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Haumbomnbliee W HauMeHbIlee 3HAYEHUE

(GYHKIIMHY Ha IPOMEKYTKE

Crenennass (yHKIuS C HaTypajJbHBIM M LEJIbIM MOKazareiaeMm. EE cBoiictBa u

rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
[Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku

Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,

HENPEPBLIBHBIX HA OTPE3KE

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
Apudmerndeckast u reoMeTpudecKas rnporpeccuu. @opmMyiia CI0KHBIX MPOIEHTOB
Hauvaira MaTemMaTrnueckoro aHajmsa

[TpousBoanas ¢pyHkiuu. [Ipon3BoIHBIE A€eMEHTAPHBIX (YHKIIUN

HpI/IMeHeHI/Ie HpOPI3BO,Z[HOfI K HCCICAOBAaHUIO (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBEIL. HaXO)KI[CHI/Ie HAuOOJILIIECT0 ¥ HAMMEHBIIEr0 3HAUCHHS (1)YHKIII/II/I Ha

OTpE3Ke

[TepBoobpaznas. Muterpan
MHoxecTBa 1 JIOTMKa

MHoOXxecTBO, onepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa — Benna
Jloruka

BepogaTHOCTh U cTaTHUCTHKA
OmnmncarenbHas CTaTUCTHKA
BeposTHOCTB

KomOunaropuka

I'eomerpus

Durypsl Ha MIIOCKOCTH

[IpsimMBbIE U IIIOCKOCTH B MPOCTPAHCTBE
MHororpasHuKu

Tena 1 MOBEpXHOCTH BpALLEHUS



7.5 Koopaunatsl u BEKTOpBI
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