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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 KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
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 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 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, oOydaronigecss 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, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmupoBaHue mNpeACTaBIECHUS 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 SBIICHUS OKPYKAIOMIETO 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 OINEPUPOBATH OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM 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 ammapar Uil PEIIeHHs] 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 ONPEAeTIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB W  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 10—-11 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 CPETHETr0 0011ero 00pa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO 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 reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemro B 11 kmacce, Bcero 3a nBa roma obOydeHust - 102 ydeOHBIX dHaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMONM M IUIOCKOCTH, TEOpemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: 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
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA M TPABHIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



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 NPABUIBLHON MHUPaAMUJIBL,
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, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U III0CKOCTH; KacaTellbHasl TIOCKOCTh 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, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 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

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
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()OPMHPOBAHHOCTHIO MHUPOBO33PEHHS, 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
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA  OKPYICAOWe20  MUpa,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeNeICHUS  TOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

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

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



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3amauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECcCa, a TaKKe BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



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

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC Ha MMOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, TUIAHUPOBATH OPTAHMU3AIIUI0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOI YacTh pPabOTHI H
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbLCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHUS WIM HEJOCTHKEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl IBYIPAaHHOIO YIJa; rpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIBHBIN Napaiyiesienunesn, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIIMUMH 10 00pas3lam uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOKJIEHUE TE€OMETPUUYECKUX BEIMYUH 10 00pas3Lam uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

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

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

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKd C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATH pEaJIbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpazyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

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

OOBACHITH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TIJIOMIAAXM  TIOBEPXHOCTEH  Tell  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BEMaMu
OA0OHBIX TEII.



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

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

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]aY.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh W3YyUYECHHBIE IIOHATUS B IMPOLECCE IOWCKA PELICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
Kourpoabuble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesbHbIEe pecypchl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 0 1 https://resh.edu.ru/subject/lesson/4756/main/203546/
[TpsiMble U MJIOCKOCTH B
2 TPOCTPATCTEE. 12 1 1 https://resh.edu.ru/subject/lesson/6065/start/125651/
[TapamienbHOCTE NPSAMBIX U
IIJIOCKOCTEN
IT
3 epHeHHHKyMpHOCTE 12 1 2 https://resh.edu.ru/subject/lesson/4757/main/20570/
HPSMBIX U IIJIOCKOCTEN
%
4 HIPT MEHLY TIPAMBIMIL H 10 1 1 https://resh.edu.ru/subject/lesson/6063/main/21124/
TUTOCKOCTSIMU
MHororpanHuKu 11 https://resh.edu.ru/subject/lesson/6018/main/221554/
OO6BEMBI MHOTOI'paHHUKOB 9 https://resh.edu.ru/subject/lesson/4904/main/280339/
; IToBTOpEHME: ceueHus, 4 1 0
PACCTOSAHUA U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 8

I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/4904/main/280339/

11 KJIACC

KosaunuyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnsie IIpaxkrunyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoTshI
Tena BpameHus 12 0 1 https://lib.myschool.edu.ru/market?page=2
OOBEMEI TN 5 1 0 https://lib.myschool.edu.ru/market?page=2
B
CKTOPEI 1 KOOP/IHATLI B 10 1 0 https://lib.myschool.edu.ru/content/5019
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE, 7 1 0
cUucTeMaTu3alys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 34 3 1
ITPOI'PAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabHbl
e padoThl

IIpakTHyeck
ue padoTbl

Jlara
U3yYeHH
|

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OCHOBHBIC TOHATHUS
CTEPEOMETPHH: TOUKA,
npsiMasi, IO0CKOCTh,
npoctpancTBo. [IpaBuia
n300pakeHUs Ha
PUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
MapajuIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeAHBI
oTpe3Ka

ITonsTus:
IepeCeKaroIIecs
IUIOCKOCTH,
MEepPECEKAOIINECS MpsIMas
M TNIOCKOCTD

ITonstus:
IepeCceKaroImecs
IUIOCKOCTH,
MepEeCeKarNIMeECs Mpsmas
M TIOCKOCTD

3HaKOMCTBO C

https://resh.edu.ru/subject/lesson/4756/main/203
546/



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

MHOTOTpaHHUKAMH,
Hn300pakeHUE
MHOTOTPaHHUKOB Ha
pHUCYHKax, Ha
MMPOCKIIMOHHBIX YEPTEIKaX
HauanpHbIe CBEICHUS O
KyOe u mupamue, ux
Pa3BEPTKHU U MOJICIIH.
CeueHrss MHOTOTPAaHHUKOB

HavanwsHbie cBEeieHUS O
KyOe U nmupamujie, ux
Ppa3BEPTKHU U MOJIEIH.
CedeHuss MHOTOIPAaHHUKOB

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHUHU
CTepEOMETPHUU: aKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUU
CTepEOMETPHUU: aKCHOMBI
CTepEeOMETPUHU U
CIEICTBUS U3 HUX
Ilousitue 06
aKCHOMaTHYECKOM
MMOCTPOCHUU
CTepEOMETPHUU: aKCHOMBI




CTEPEOMETPUH U
CIIC/ICTBHS U3 HUX

10

ITousartue 06
AKCHOMATUYECKOM
MOCTPOCHHUH
CTEPCOMETPHUU: aKCHOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

11

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTRBE:
nepeceKaroImecs,
napajuieNbHbIe U
CKpEIIHBaOIINecs
psiMbIe

https://resh.edu.ru/subject/lesson/6133/main/272
669/

12

13

14

[TapamiensHOCTE IPSMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
napajulesIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
MPSIMBIX

[TapamiensHOCTE IPSAMBIX
U IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapaienbHOCTB IPSAMOi
U IIJIOCKOCTH

Yrael ¢

COHAIPaBJICHHBIMU
CTOpOHAMU

https://resh.edu.ru/subject/lesson/6065/start/1256
51/



https://resh.edu.ru/subject/lesson/6133/main/272669/
https://resh.edu.ru/subject/lesson/6133/main/272669/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://resh.edu.ru/subject/lesson/6065/start/125651/

15

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE

16

17

18

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE
[TapannensHOCTH
IIJIOCKOCTEM:
napaJuieNbHbIE MII0CKOCTH

CaolicTBa napajuiesbHbIX
IIJIOCKOCTEN

19

IIpocreiimme
MPOCTPAHCTBEHHBIE
(burypsI Ha MIIOCKOCTH:
TeTpa’ap, Kyo,
napaJiesienume,|

20
21

[Toctpoenue ceueHuit

[Toctpoenue ceuenuit

https://resh.edu.ru/subject/lesson/4912/main/235
77/

22

23

KonTponbHas padota no
teme "[Ipsimbie u
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh TPSAMBIX
U TUIOCKOCTEN"

[lepnenuKyISIpHOCTH
IIPSIMOM U TUIOCKOCTH:
NIEpIEHIUKYIISIPHbIE
IIPsIMBIE B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4724/main/204
15/

24

[IpsimMble mapaenbHble U



https://resh.edu.ru/subject/lesson/4912/main/23577/
https://resh.edu.ru/subject/lesson/4912/main/23577/
https://resh.edu.ru/subject/lesson/4724/main/20415/
https://resh.edu.ru/subject/lesson/4724/main/20415/

MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

25

26

27

[IpsiMble apasienbHele U
MEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

[Tpuznak
MEePIEHIUKYISIPHOCTH
IIPSIMOM U TNIOCKOCTH

IIpuznak

NEPpNCHAUKYIIAPHOCTU
HpﬂMOﬁ H IIJIOCKOCTHU

https://resh.edu.ru/subject/lesson/4757/main/205
70/

28

Teopema o npsamon
NepIeHANKYIIIPHON
IJIOCKOCTH

29

Teopema o npsamon
MEPIEHUKYISIPHON
IJIOCKOCTH

30

31

32

Teopema o npsamon
MEPIEHIUKYISIPHON
IJIOCKOCTH
Ilepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH
Ilepnenukynsp u
HAKJIOHHBIE: PaCCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,

https://resh.edu.ru/subject/lesson/6127/main/221
522/



https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/4757/main/20570/
https://resh.edu.ru/subject/lesson/6127/main/221522/
https://resh.edu.ru/subject/lesson/6127/main/221522/

paccTosiHue OT NPSMOU 10
IJIOCKOCTH

33

[lepnenpukymsp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH J0 IIOCKOCTH,
paccTosHUE OT IPSIMOM 110
IUIOCKOCTH

34

KonrponsHas pabora no
teme: "[leprieHuKyIsIpHOC
Th TIPSIMBIX H
I10cKocTei."

35

36

37

VYTIIBl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOU U
IIJIOCKOCTBIO
JIByrpaHHbIi yroii,
JIMHEUHBIN Yroil
JBYTPAHHOI'O yria
JIByrpaHHBIN yroll,
JIMHEUHBIN Yroil
JBYTPAHHOI'O yria

https://resh.edu.ru/subject/lesson/6063/main/211

24/

38

[IepnenuKyISIpHOCTH
IIJIOCKOCTEM: IPU3HAK
NIEPIEHIUKYJIIPHOCTU
JIBYX TIJIOCKOCTEN

https://resh.edu.ru/subject/lesson/4748/main/208

14/

39

[lepnenquKyISIpHOCTH
IIJIOCKOCTEN: PU3HAK
MEPIEeHIUKYIIPHOCTU
JIBYX TIJIOCKOCTEU



https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/6063/main/21124/
https://resh.edu.ru/subject/lesson/4748/main/20814/
https://resh.edu.ru/subject/lesson/4748/main/20814/

40

[lepneHUKyISIPHOCTD
IJIOCKOCTEH: TPU3HAK
MEePIEeHANKYISIPHOCTH
JIBYX TIJIOCKOCTEH

41

Teopema o Tpéx
MEPIEHINKYIIPAX

42

43

Teopema o Tpéx
MepHeHIUKYISIpax
Teopema o Tpéx
MEepHEHIUKYISIPax

44

KonTponbnas padota no
TeMaM
"[lepnieHIUKYASIPHOCTD
MPSAMBIX U IJIOCKOCTEN" U
"Vribl Mexay NpsSMbIMU U
JI0CKOCTSIMU"

45

46

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOT'PaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOT'OI'PAHHUKWU;
pa3BEPTKa MHOTOTPAaHHUKA

[Ipusma: n-yronpHas
Mpu3Ma; rpaHu u
OCHOBaHUS IPU3MBI;
npsiMast 1 HaKJIOHHAs
MPU3MBI; OOKOBas U
MTOJTHAsI TIOBEPXHOCTh
MIPU3MBI

https://resh.edu.ru/subject/lesson/6018/main/221
554/

https://resh.edu.ru/subject/lesson/5443/main/212
74/



https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/6018/main/221554/
https://resh.edu.ru/subject/lesson/5443/main/21274/
https://resh.edu.ru/subject/lesson/5443/main/21274/

47

[Tapamtenenunen,
MPSAMOYTOJIbHBIN
napajuiesienunes u ero
CBOMCTBa

https://resh.edu.ru/subject/lesson/5444/main/221
490/

48

49

IInpamupa: N-yroapHas
MpamMuia, FpaHy u
OCHOBaHUE MMUPAMUJIBL;
OOKOBast U NOJIHAs
IIOBEPXHOCTb TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamusia

IIpaBunbHBIE
MHOTOTPaHHUKU: IIOHATHE
IIPaBUJIBHOTO
MHOI'OTpaHHUKA;
IIpaBWJIbHAS MIPU3Ma U
MpaBWJIbHAS MUPaAMUJIA;
IIpaBUJIbHAS TPEYTOJIbHAS
NMpaMu/ia ¥ IpaBUIIbHBINA
TeTpa’ip; Kyo

https://resh.edu.ru/subject/lesson/5866/main/221
580/

https://resh.edu.ru/subject/lesson/4023/main/149
356/

50

[IpencraBnenue o
IMpaBUJIbHBIX
MHOTr'OrpaHHUKax:
OKTa’Ip, JOJAEKAdAP U
HKOCasIp.

51

Cummertpus B
MIPOCTPAHCTBE: CHMMETPHS
OTHOCHTEJIBHO TOYKH,
MIPSIMOM, TUIOCKOCTH.



https://resh.edu.ru/subject/lesson/5444/main/221490/
https://resh.edu.ru/subject/lesson/5444/main/221490/
https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/5866/main/221580/
https://resh.edu.ru/subject/lesson/4023/main/149356/
https://resh.edu.ru/subject/lesson/4023/main/149356/

52

DneMEeHThl CUMMETPUH B
nUpamMuIax,
napaJuleenuneaax,
MPaBUIBHBIX
MHOTOTpaHHHUKAX

Brlunciienue 3j1eMEHTOB

MHOTOTPaHHHUKOB: p&Opa,
JMaroHalu, yrJibl

53

54

55

[Tnomanp 60okoBOM
MMOBEPXHOCTH U MMOJTHON
IIOBEPXHOCTH NPSIMOM
MIPU3MBI, TUIOLIAAb
OCHOBaHHH, TEOpeEMa O
OOKOBOI TOBEPXHOCTH
MPSMOU MPU3MBbI

ITmomaae 00xoOBOM
MOBEPXHOCTU U

MOBEPXHOCTU HpaBHHBHOﬁ

MUpPaMU/IbI, TEOPEMA O
TJI0IA I OOKOBOM
ITOBEPXHOCTU YCEUEHHOU
MTUPAMU/IBI

KonrtponbHas pabora no
teMe "MHororpaHHuKu"

56

[TonsaTre 00 00BEME

https://resh.edu.ru/subject/lesson/4904/main/280
339/

57
58

O6bEM upaMuIbl

O0BEM TUpaMUIBI

59

O6bEM upaMuIbl

O O o o

o o o o



https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/4904/main/280339/

60

O0BEM nupamMusl

61
62

O06BEM IPU3MBI

O06BEM IPU3MBI

https://resh.edu.ru/subject/lesson/5629/main/230

86/

63

64

65

O0BEM npu3MBI

KonTponbnas pabora no
teMe "O0BEMBI
MHOTOI'PaHHUKOB"

[ToBTrOpenue, 0600IICHNE
CHCTEMAaTH3aLusl 3HAHUI.
[TocTpoeHue ceyeHuii B
MHOTOIPaHHHKE

o o o o

https://resh.edu.ru/subject/lesson/4912/main/235
77/

66

67

68

[ToBTrOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHHUI.
Brruuciienre paccTosHuUi:
MEXIYy IBYMS TOUKaMH, OT
TOYKHU JI0 MPSMOM, OT
TOYKH JI0 INIOCKOCTH,
MEXITY
CKPEITUBAIOIINMHUCS
MPSIMBIMU

HToroBast KOHTpOJIbHAs
pabota

[ToBTOpenue, 0600IIEHNE
CUCTEMAaTH3alMsl 3HAHUMH.
Beruucnenue yrios:
MEXIY
CKPEILMBAIOIUMUCS
MPSIMBIMU, MEKY MTPSIMOM



https://resh.edu.ru/subject/lesson/5629/main/23086/
https://resh.edu.ru/subject/lesson/5629/main/23086/
https://resh.edu.ru/subject/lesson/4912/main/23577/
https://resh.edu.ru/subject/lesson/4912/main/23577/

U TJIOCKOCTBIO,
JIBYTPaHHbBIX YTJIOB, YTJIOB
MEX1Y MIIOCKOCTSIMHU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero
padoThI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBBbIE 00pa3oBaTebHbIE
pecypcbl

Cdepa u map:
LCHTP, PAANYC,
JAMaMeTp; IUIOIIA/b
TOBEPXHOCTHU

chepsl

https://resh.edu.ru/subject/lesson/4034/main/

B3anmuoe
pacroyio’keHue
cdepsl u
TUIOCKOCTH;
KacareJbHast
IJIOCKOCTH K cdepe;
Iomazab chepst

Nzobpaxkenue
cdepsl, mapa Ha
TUIOCKOCTH.
Ceuenus mapa

Hwmaapuyeckas
MTOBEPXHOCTb,
oOpa3yroiue
LHUAJIMHIPUYECKOU
IIOBEPXHOCTH, OCh
LMAJIMHIPUYECKOU



https://resh.edu.ru/subject/lesson/4034/main/

IMOBEPXHOCTH

Hunuaap:
OCHOBAHMS U
OokoBas
MMOBEPXHOCTb,
o0pa3yrolas 1 och;
Iomaas OOKOBOK
H TIOJTHOM
MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/main/

N3o6pakenue
LWIMHIpa HA
IIJIOCKOCTH.
Pa3Béprka
LUIMHIpA.
Ceuenus nuimHApa
(TII0CKOCTHIO,
MapasieIbHON UIn
MEPIEHUKYISIPHON
OCH IHJIMH]IPA)

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTHU, OCh U
BEpUIMHA
KOHUYECKOM
MMOBEPXHOCTHU

Konyc: ocHoBanue
U BepIINHA,

https://resh.edu.ru/subject/lesson/4903/main/22650/



https://resh.edu.ru/subject/lesson/6300/main/
https://resh.edu.ru/subject/lesson/4903/main/22650/

o0pa3yrolas 1 och;
Iomaas OOKOBOU
H TIOJTHOM
MTOBEPXHOCTH

VY ceu€HHbI KOHYC:
obpa3yromue u
BBICOTA; OCHOBaHUS
u 60KOBas
MIOBEPXHOCTh

10

N3o6pakenue
KOHYyCa Ha
IJIOCKOCTH.
Pa3Béprka konyca.
Ceuenus koHyca
(TUTOCKOCTBIO,
IapajuIeIbHON
OCHOBAHHUIO, U
IJI0CKOCTBIO,
MPOXOIAIIEH uepe3
BEPIIUHY)

11

12

KomOunamus ten
BpalieHus 1
MHOTOTPaHHUKOB

MHororpasHuk,
OIIMCaHHBIN OKOJIO
chepsr; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WJIN
B TEJIO BpaILEHUS

https://resh.edu.ru/subject/lesson/4911/main/23304/



https://resh.edu.ru/subject/lesson/4911/main/23304/

13

[Tousitue 00
00béMe. OCHOBHEBIE
CBOIcTBa 00HEMOB
Tl

https://resh.edu.ru/subject/lesson/4904/main/280339/

14

O0BEM TUITHHIPA,
KOHYyCa

https://resh.edu.ru/subject/lesson/5629/main/

15

16

17

18

19

O06bEM mapa u
mwomaab cheps
ITomoOubIe Tena B
MIPOCTPAHCTBE.
CooTHOIICHUSA
MEXy IUIOIAIMU
MMOBEPXHOCTEM,
00BEMaMHu
MOAOOHBIX TEJ

KoHnTponbHas
pabota mo Temam
"Tena Bpamenus" u
"O6nemsI Ten"

Bexkrop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE
Crnoxenue u

BbIUUTAHUE
BEKTOPOB

https://resh.edu.ru/subject/lesson/4910/main/23242/

https://resh.edu.ru/subject/lesson/4758/main/21652/

20

VYMHOXEHUE
BEKTOpa Ha YUCJIO

21

Paznoxenue

https://resh.edu.ru/subject/lesson/6404/main/



https://resh.edu.ru/subject/lesson/4904/main/280339/
https://resh.edu.ru/subject/lesson/5629/main/
https://resh.edu.ru/subject/lesson/4910/main/23242/
https://resh.edu.ru/subject/lesson/4758/main/21652/
https://resh.edu.ru/subject/lesson/6404/main/

BEKTOPA 10 TPEM
HEKOMIUIAHAPHBIM
BekTopam. IIpaBuio
napajuleJienune1a

22

Pemenue 3amay,
CBSI3aHHBIX C
MpUMEHEHHUEM
MpaBuJI ICUCTBUI C
BEKTOpaMH

23

24

25

26

[IpssMmoyronbHas
cucTeMa KOOpIMHAT
B IIPOCTPAHCTBE.
Koopaunatsi
BEKTOpa.
[Ipocretimue
3a/1a4u B
KOOpJIMHATAX

Yron mexny
BEKTOPAMH.
CkansipHOE
MIPOU3BEICHNE
BEKTOPOB

Brruncienue YTJI0B
MCXKAY NPpAMBIMA U
IIJIOCKOCTAMU

Koopaunarao-
BEKTOPHBIN METOJ
IIPY pELICHUN
re€OMETPUUYECKUX

https://resh.edu.ru/subject/lesson/5724/main/

https://resh.edu.ru/subject/lesson/5723/main/149171/

https://resh.edu.ru/subject/lesson/6083/start/149229/



https://resh.edu.ru/subject/lesson/5724/main/
https://resh.edu.ru/subject/lesson/5723/main/149171/
https://resh.edu.ru/subject/lesson/6083/start/149229/

3aaa4

27

KonTponbnas
pabota mo Teme
"BexTopsl u
KOOP/MHATHI B
npocrpaHcrae”

28

[ToBTOpEHME,
o0o01ienue u
cUCTeMaTu3aIus
3HaHuil. OCHOBHBIE
¢burypsl, GaxThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

29

30

31

[ToBTOpEHME,
00o01eHue u
crcTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, GaxTsl,
TEOpeMbI Kypca
TUTAHUMETPUH

[ToBTOpEHME,
00001IeHHE 1
CHCTeMaTH3aIus
3HaHWM. 3amaun
TUTAHUMETPUH U
METOBI UX
pereHus

IToBTOpEHME,
o0o01ieHue u




32

33

34

CHCTEMAaTH3aIus
3Ha”Hul. 3agaun
IJITAHUMETPUH U
METOIbI UX
perieHus

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HaHui. OCHOBHBIE
burypsl, GpaxTsl,
TEOpEeMBI Kypca
CTEpPEOMETPUU

Hrorosas
KOHTPOJIbHAs
pabora

[ToBTOpEHME,
00001IeHHE U
CHCTEeMAaTHU3alHs
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3aMMHOE pacloiloXeHHE MPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (ITMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS s
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIble  MHOTOIPAaHHUKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEUEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METO CIIEJ0B
211 Ctpouth ce4yeHUs MHOTOTPAHHUKOB METOAOM CJEJIO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aJIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOJbl IpHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHBIC AHAJIUTUYCCKUC MCETOJbI IIpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

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

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTh reomerpuueckue (hakThl A PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpOJAC U

JKU3HH, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATh MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallld W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyIMPOBAHHOM poOJIeMbl,
MOJISIUPOBATh peajibHbIe CUTYaIllMM Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MIOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TEopeM, armapara anredpsl, pelmaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs MOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KinaccudumupoBars B3aUMHOE PacrofioKeHUE CPEPhl U MIIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUYECKUX TEJI C MPUMEHEHUEM (HhopMyI
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekath, WHTEPIPETUPOBATH M TPEeOOpPa3oOBHIBATH HH(OpPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3a/laHbl B IBHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOJBI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYallMuu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue ~OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy TNpPSIMBIMH B TIPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockoctei. [Ipocrteitmume mpocTpaHCTBeHHBbIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YOl MEXAY HpsAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIIPHOCTH  JBYX  Iulockocter. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapauienenumen, IpsAMOYroJIbHBIN ITapauIeICIIUIIC
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOTOTpaHHHUKHU: TIOHATHC




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW IOBEPXHOCTH W IOJHONH MOBEPXHOCTHM HPSAMOM MNpPHU3MBI, IUIOLIA/Ib
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPaMUABI, TEOpeMa O IUIOLaIu

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TomoOHBIe Tena B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOMIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

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

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBINA

okolo chepsl, chepa, BliMcaHHAs B MHOTOTPAHHUK, WU TEJIO BPAIICHUS

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 0OBEME
OPSMOYTOJIBHOTO Tapajienenunena u cienctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpoctpaHcTBE. COOTHOMICHHS  MEXIy — IUIOMIAISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIOXKEHUE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpA.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIETO OBPA3OBAHUSI

Kon
npoBepsi
€MOoro
TpedoBa
HUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Bnagenue metonamu J0Ka3aTelbCTB, aJIFOPUTMAMM DPELIEHUS 3a/1ay; YMEHHE
(bopMynUpOBaTh U ONEPUPOBATH MOHATUSAMMU: OIpEJCIIEHUE, aKChoMa, TeopeMa,
CJIEJICTBUE, CBOICTBO, IIpU3HAK, JI0Ka3aTeJIbCTBO, paBHOCUJIbHBIE
GOopMyIMpPOBKHM; HPUMEHATh UX; YMEHHME (QOpMyIHpoBaTh OOpaTHOE W
IIPOTUBOIOJIOKHOE YTBEPKACHUE, NPUBOIAUTH IPUMEPHI U KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ MAaTeMAaTHYECKOM MHIYKIMH; IIPOBOAMTH J0KA3aTEJIbHBIC
paccyXAeHHsl NpH PELIeHUM 3a]lad, OLICHMBAaTh JIOTUYECKYIO IPaBUIIBHOCTh
paccyXJIeHUI; YMEHHE ONEPUPOBATH MOHATHIMH: MHOXECTBO, IIOJIMHOKECTBO,
omepanuyd  HaJ  MHOXECTBaMH; YMEHHME  HCHOJb30BaTh  TEOPETHKO-
MHO’KECTBEHHBIN amnmapar Uil ONHMCAaHUs PEAbHBIX IMPOLIECCOB U SIBJICHUU U
IpU pEelIeHUH 3a/ay, B TOM YHUCIIE U3 JPYTruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATHAMHU: Tpad, CBsA3HBIM Tpad, nepeBo, IMKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh U ONMCHIBaTh I'padbl pazIu4HBIMU CHOCO0aMU;

HCIIOJB30BaTh Fpa(I)BI IIpU pCUICHUH 3a1a4

YMeHue oneprupoBaTh MOHATHUSMU: HATYypaJIbHOE YHUCIIO, IIEJI0€ YUCIIO, CTETIEHb
C TEeNbIM T[IOKa3zaTelieM, KOpeHb HaTypaJlbHOH CTENEeHHW, CTeleHb C
palMOHATBLHBIM TIOKa3aTeleM, CTeNeHb C JACHCTBUTENBHBIM IOKa3aTeseM,
jorapuM 4HciIa, CHHYC, KOCHHYC M TaHTEHC NPOU3BOJIFHOTO YHCIIA, OCTaTOK
0 MOJYNIO, PAalMOHAIBHOE YHCIIO, HUPPAlMOHAIBHOE YHUCIIO0, MHOXKECTBA
HATYpaIbHBIX, IIETBIX, PAlWOHAJBHBIX, JCHCTBUTEIBHBIX YHCEN;, YMEHHUE
UCIMOJIb30BaTh TPHU3HAKK JETUMOCTH, HAUMEHBbIIMK OO JenuTens |
HaVMEHbIIee oO0Iee KpaTHOe, alropuT™M EBKIHMIa TpH pelieHUuH 3ajaad;
3HAKOMCTBO C pa3jIMYHBIMU IMO3UIMOHHBIMH CHCTEMaMH CUWCIICHUS; YMEHUE
BBINIOJIHATh BBIYMCIICHUE 3HAYEHUH M MpeoOpa3oBaHUS BBIPAXKECHUI CO
CTETIEHSIMM W Jorapupmamu, MpeoOpa3oBaHusi  APOOHO-PALMOHATBHBIX
BBIDAKCHUH; yMEHHE OINEpUPOBATH IMOHATHSIMHU:  IIOCJIEJOBATEIBHOCTS,

apudMeTHUecKasi TPOTPeccHsi, TeOMETpUYecKas TMporpeccus, OeCKOHEUHO




yObIBaromas reoMeTpudecKkas IpOrpeccus; yMeHue 3aJ1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOINBIO PEKYPPEHTHBIX (HopMmyd;
YMEHUE ONEepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIO, CONPSKEHHBIE
KOMILJICKCHBIC YMCIIa, MOJYJIb U apryMEHT KOMILJIEKCHOTO YucIia, popma 3arucu
KOMILJICKCHBIX quce (reomerpuyeckas, TPUTOHOMETPHUECKAs u
anreOpanyeckast); yMeTh MNPOU3BOAUTH apUPMeTHdYecKHe JeHCTBHA ¢
KOMILIEKCHBIMU YUCJIAMH; IPUBOAUTH IPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
quCesl; OTIEpUPOBATh NOHATUAMU: MaTpHLa 2X2 1 3%X3, onpelenuTeab MaTpULLbI,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh IOHATUSMHU:  palMOHAIbHBIE, HpPalMOHAJIBHBIE,
MOKa3aTeJbHbIC,  CTENEHHBbIEC, JIorTapu(MUYECKHE, TPUTOHOMETPHUECKUE
YPaBHEHHUs U HEPABEHCTBA, MX CUCTEMBI; YMEHHE OIEPUPOBATH IOHATHUSMH:
TOXKIECTBO, TOXKAECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE, HEPAaBEHCTBO,
CHUCTEMA ypaBHEHUH U HEPABEHCTB, PABHOCUJIBHOCTh YPAaBHEHU, HEPABEHCTB U
CHUCTEM; YMEHHE pellaTb YPABHEHUs, HEPABEHCTBA U CHUCTEMBI C ITOMOIIbIO
pa3aM4YHBIX MNPUEMOB; pEIIaTh YPAaBHEHHs, HEPABEHCTBA M CHCTEMBI C
apaMeTpoM; NMPUMEHATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS
MaTeMaTHUYeCKUX 3aJad M 3a/a4 U3 pa3IMyHbIX 001acTeil HayKu M pearbHOU

KHU3HU

YMeHnue  omepupoBaTh  MOHATHSAMH:  (QYHKOHS, 9YETHOCTH  (DYHKIUW,
NEePUOAUYHOCTh  (PYHKIIMHU, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
byHKIMHA, DJKCTpeMyM (GYHKIHMH, HAWOOJbIIee W HAUMEHBIIEE 3HAYCHUS
GYHKIIMM Ha TPOMEXKYTKe, HempepblBHAs (YHKIHSA, aCHMITOTHI Tpaduka
GyHKIMHM, TIepBas W BTOpas TPOW3BOAHAS (YHKIMH, TEOMETPUUYCCKUH U
(bu3MYECKU CMBICT TPOU3BOTHOMN, MEPBOOOPA3HAs], OMPEACIEHHBIM UHTETPA;
YMEHHE HAaXOJHWTh AaCHMITOTHI Trpaduka (QYHKIUH; YMEHHE BBIYUCISTH
MIPOU3BOJHBIC CYMMBI, MPOU3BEIACHMS, YACTHOTO M KOMMO3UIMH (¢ YHKIIUH,
HAXOJWTh YpaBHCHHWE KacaTelbHOW K TpaduKy (YHKIUH; YMEHHUE HaXOJIHTh
MIPOU3BOIHBIC DIIEMEHTAPHBIX (YHKIIMI; YMEHHE HCIOIB30BaTh MPOU3BOIHYIO
JUTSL MCCITeZIOBaHMS (DYHKITUH, HAXOJUTh HAHMOOJBIITNE U HAUMEHBIIINE 3HAYCHHUS
byHKIMH; cTpouTh TpaduKu MHOTOUICHOB C HCIOJNH30BAHUEM arlapara
MaTeMaTUYeCKOr0 aHaIn3a; TMPUMEHITh MPOU3BOAHYIO IS HAXOXKICHUS
HAWIYYIIETO pEIIeHUs B MPUKIAAHBIX, B TOM 4YHCIE COIHAIBHO-
SKOHOMHYECKHX M (PU3MUECKUX 3a/ladax; HaXOIUTh IUIOMAAn U 00bEMBI Pury ¢
MOMOIIBIO UHTETPaIa; IPUBOAUTH MPUMEPHl MATEMATHIECKOTO MOICIIUPOBAHHS

¢ moMoIIbi0 TudhepeHITHaATbHBIX YPAaBHEHHI




YMeHnne omnepupoBaTh MOHATHAMHU: Tpaduk (yHKOUH, oOpaTHas QGYHKIIHS,
KOMIO3UIMS  (YHKUMH, JuHeWHas (QyHKUMsA, KBajpaTHuHass QYyHKIUS,
panuoHanbHast QyHKIHS, CTEIeHHAs! (GYHKIHS, TPUTOHOMETPUYECKHe (DyHKIIHH,
o0OpaTHbIe TPUTOHOMETpUYECKHEe (QYHKIINH, IIOKA3aTeNIbHAS U JorapupMUUecKas
(GyHKIMU; yMEHUE CTPOHUTh TpadUKh H3YYECHHBIX (YHKIUH, BBITOIHATH
npeoOpazoBanus TpaduKoB (PYHKIUN, HCIOJIB30BAaTh TPaQuKU ISl U3YUCHUS
NPOIIECCOB W 3aBUCUMOCTEH, TNPU pPEHICHHH 3aa4 W3 JPYruX Yy4eOHBIX
NPEIMETOB M 3a]a4 U3 PEalbHOM XKU3HU; BBIpAXaTh (HOpMyJIaMH 3aBUCUMOCTH
MEXJy BEIMYMHAMM, HCIIOJIB30BaTh CBOWCTBA W Tpaduku (QYHKIMHA IS
peleHusl ypaBHEHHIA, HEPaBEHCTB M 3aJad C NapaMeTpamH; H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB M UX

CHCTEM

YMeHue pemath TEKCTOBbIE 33JJa4l Pa3HbIX TUIOB (B TOM YMCJIE HA MPOLIEHTHI,
JIOJM U YacTu, Ha JBW)KEHUE, padoTy, CTOMMOCTb TOBAPOB U YCIYT, HAJOIH,
3aJaud W3 OO0NacTH YNpPaBICHHWS JIMYHBIMH W CEMEHHBIMH (pUHAHCAMN);
COCTABJIATh BBIPAXKCHMS, YPABHEHMS, HEPABCHCTBA U UX CUCTEMBI 110 YCIOBHIO
3a[a4d, UCCIIEOBATh MOJIyYEHHOE PEIICHUE U OLEHUBAaTh IPaBIONON00HOCTH
pe3ynbTaTOB;, yMEHUE MOJEIMPOBATh pEANbHbIE CUTyallUd Ha  S3bIKE
MAaTE€MAaTHUKH; COCTABIISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI
[0 YCIIOBUIO 3aJlayd, UCCIEAOBATh IOCTPOECHHBIE MOJECIH C HCIOJIb30BAHUEM

anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOTYYEHHBIN pe3ynbTar

YMeHue omnepupoBaTh MOHATUSMHU: CpeaHee apupMeTHYecKoe, MeJnaHa,
HauOoJplllee M HaWUMEHbIIee 3HAYEHUs, pa3Max, IUCIEepPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOIO Habopa; yMEHHME W3BJIEKaTh, WHTEPIPETUPOBATD
UHpOpPMalMIO, TPEACTaBIEHHYI0 B TalnMuax, Ha JuarpamMmax, rpadukax,
OTpaXKaloIlyl0 CBOMCTBA pEAJbHBIX IMPOLIECCOB U SBJICHUI; MNpPEICTaBISTH
UH(OPMALIMIO C TIOMOLIBIO TAOJIUI U JUarpaMM; UCCIe0BaTh CTATUCTHUECKUE
JaHHbIE, B TOM YHCJI€ C IPUMEHEHUEM IpaUuecKUX METOJO0B U 3IEKTPOHHBIX
CpeAcTB; TrpadUuecKd HCCIeA0BaTh COBMECTHBIE HAOIOAEHUS C IOMOIIBIO

JIMarpaMM pacCerBaHMs U JIMHENHOW perpeccun

YMeHue onepupoBaTh MOHATUSAMH: CIyYalHBIM ONBIT U Cly4dailHOe COObITHE,
BEPOSTHOCTh CIy4allHOTO COOBITHSA; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUUECKUX METO/OB; NMPUMEHATH (POPMYIBI CIOXKEHHUS U
YMHOXCEHHUSI BEpOSITHOCTEH, (opMyny T™OIHON BeposTHOCTH, (opmymy
bepuymnnu, xkomOuHaTopHble (GakThl M (HOPMYJBI; OLEHHBATH BEPOSTHOCTU

peasbHbIX COOBITUH; YMEHHE ONEepUpPOBATh MOHSTHUAMHU: ClydailHas BEIMYMHA,




pacnpezicsieHue BEpPOSITHOCTEH, MaTeMaTHYeCKOe OXXKHMIAaHWE, ITUCIEPCUS H
CTaHJAPTHOE OTKJIOHEHHE CIIy4ailHON BEeNUYMHBI, (YHKLIUU paclpeieeHUus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIIBHOTO M HOPMAJIBbHOIO PaCIpPEICIICHUN;
YMEHHUE HCIOJIb30BaTh CBOMCTBA W3YYEHHBIX PACIpPEACICHUN Ul PELIEHUs
3ajjay; 3HAKOMCTBO C IMOHATHUAMU: 3aKOH OOJIBIIMX YUCEII, METO/IbI BBIOOPOYHBIX
UCCIIC/IOBAaHMIA; YMEHUE NPUBOJIUTH MPHUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX
yucel B NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATH
MOHATUSMM:  COYETAHME, IIEPECTAHOBKA, YHUCIO  COYETAHUHM,  YHUCIO
HepecTaHoBOK; OMHOM HbrOoTOHA; yMEHHE MPUMEHATh KOMOMHATOpHBIE (haKThl U
paccyXIeHMs i1 pelleHus 3a7ad; OLICHMBAaTb BEPOSTHOCTH PEATBHBIX
COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJAEIb M  HMHTEPIPETUPOBATH

IIOJIy4EHHBIN pe3ysbTaT

YMeHue onepupoBarh MOHATUSAMU: TOUKA, MpsAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYMHA YIJIa, TUIOCKUH YroJl, IBYTPaHHbIM yro, TpéXrpaHHbIN
yroJl, CKPEIMBAIOIIMECS NpsSMble, MAPAICIbHOCT U MEPHEHIUKYISIPHOCTD
OpSAMBIX U IUIOCKOCTEH, Yrojl MeX1y HpSMbIMH, YTOJl MEXAy HpsIMoil u
IUIOCKOCTBIO, YIOJl MEXIY MJIOCKOCTSMHU, PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH,
paccTosiHuE MEXKIY HPSIMBIMU, PAaCcCTOSHHE MEXAY IUIOCKOCTAMH; YMEHHE
UCIIONIb30BaTh MpPU pEIIeHWH 3a7ad M3ydyeHHble (AaKTl U  TEOpEMBI
IUIAaHUMETPUH; YMEHHUE OIIEHMBATh pa3Mepbl OOBEKTOB OKPY’KAIOIIEro MHpa,
CTPOUTh MaTE€MaTHYECKHE MOJIEIM C MOMOIIbI0 F€OMETPUUECKUX MOHATUH U

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHU NIPAKTUYCCKUEC 3aJa9U
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YMeHue omnepupoBaTh MOHATHAMM: IUIOIanb (urypsl, o0bEM Qurypsl,
MHOTOTPaHHHK, MPaBUJIbHBI MHOTOIpDaHHUK, CEYEHHE MHOTOIpaHHUKa, KYO,
napajjienenunen, MnpusMa, nupamuja, (urypa M MOBEPXHOCTb BpallIECHUS,
HWIMHIpP, KOHYC, Imap, cdepa, miomanb cdepsl, IUIOHaJb MOBEPXHOCTH
OUpaMUIbl, TMPHU3MBI, KOHYyca, IHIUHApa, O0BEM KyOa, HpPSIMOYrOJIHHOTIO
napajuiesienunena, NupaMubl, MPU3Mbl, IUJIMHAPA, KOHYyCca, I1apa, pa3BEépTKa
IIOBEPXHOCTH, CEYEHHA KOHyca UM LWIMHApA, NapauieIbHble OCH WIH
OCHOBaHHUIO, CEUYEHHE IIapa, IJIOCKOCTh, Kacawluascs cgepbl, IUWIMHIPA,
KOHyCa, = YMEHHME CTPOMTb  CEUe€HHEe MHOTOIpaHHUKA,  H300pakaTh
MHOTOTPaHHUKH, (PUTYPBI U TOBEPXHOCTH BPAIICHUSI, UX CEYCHHS, B TOM YHUCIIE
C TIIOMOILIBIO  DJIEKTPOHHBIX CpPEACTB; YMEHME MPHUMEHSTH CBOMCTBA
FEOMETPUUECKUX (QUTYp, CaMOCTOSTENBHO (OPMYIHpPOBATH OMpPEAEICHUS
U3ydyaeMbIX (QUryp, BBIABUTaTh THIOTE3bl O CBOWCTBAX M MpHU3HAKaX

reoMeTpuueckux (uryp, OOOCHOBBIBATH WM OINpPOBEPraTh HX; YMEHHE
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MPOBOAMTH KiaccuUKaAUio (GUTyp MO Pa3IUYHBIM MpPU3HAKAM, BBINOIHSTH

HeO6XOI[I/IMBI€ AOIOJHHUTCIBHBIC ITIOCTPOCHUSA

YMeHue onepupoBaTh NOHATUAMU: JBUKEHUE B IPOCTPAHCTBE, MapaJICIIbHBINA
IIEPEHOC, CHUMMETpPHSI Ha INUIOCKOCTM HM B  IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBanue MoA00Hs, Mo00HbIe (PUTYpPHI; YMEHHE paclio3HaBaTh paBHBIC
U 1o100HBIe (QUIypbl, B TOM YHUCIE€ B HPUPOJE, HCKYCCTBE, apXHUTEKTYpE;
HCIIOIB30BaTh T'COMCTPUYCCKUC OTHONICHHMSA NpPHU PEIICHHH 3aJad, HaXOJUTh
reOMEeTpUYECKUE BEJIMYMHBI ([UIMHA, YToJl, IUIOaAb, 0O0BEM) HpPU pELICHUU
3aJa4d U3 JPYruxX Y4YeOHBIX MPEIMETOB W M3 PEATbHOW JKU3HH; YMCHHE
BBIYUCIIATh TEOMETPUYECKHE BEJIMYMHBI (JIMHA, YroJs, IUIolmanb, OO0BEM,
IUIOIIAAbh TTOBEPXHOCTH), MUCHOJIB3Yysl M3Y4YEHHBIE (POPMYIBI U METOIBI, B TOM
YyCcJIe: IUIOMIaAb IIOBEPXHOCTH MHpPaMHMABI, IIPU3MBI, KOHYCa, LMJIMHJIpA,
wiomanp cdepsl; 00bEM KyOa, MPSIMOYTOIbHOTO MapauIeenuIe/ia, THPaMUIBL,
OpU3MBbI, IWIMHIpPA, KOHYyca, IIapa; yMEHHE HAaXOAWUTh OTHOIIEHHE OOBEMOB

NOJ00HBIX GUryp

VYmMmenne OIICPpHUPOBATL IMOHATHAMU: IPAMOYrojibHasd CHUCTEMa KOOpAUHAT,
BEKTOpP, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHHUE BEKTOpA Ha YKCIIO, PA3JIOKECHUE BEKTOpa MO 0a3uCy, CKaISIPHOES
NPOM3BEICHNE, BEKTOPHOE IMPOU3BEICHHUE, YrOJ MEXIy BEKTOpPaMHU; yMEHHUE
HUCITIOJIB30BAaTh BeKTOpHLIfI u KOOp)II/IHaTHI:Jﬁ METO/ JJIA pemicHuA

TCOMETPHUYCCKUX 3ala4d U 3a1a9 APYTUX y‘le6HHX mpeaMEeTOB
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YMeHnue BBI6I/IpaTB HO)IXOI[SIIJ.[PIIZ METOH IJid PCIICHUA 3aJadu; ITOHHMAaHUC
SHAYUMOCTHU MAaTEMATUKHN B U3YUCHUHN NIPUPOJHBIX U O6HI€CTB€HHBIX IponeccoB
u HBHGHHﬁ; YMCHHEC pPACIIO3HABATH IIPOABJICHUEC 3aKOHOB MATEMATUKU B
HCKYCCTBEC, YMCHHC TIPUBOAWTL MPUMEPBI MATCMATUUYCCKUX OTKpI)ITI/Iﬁ

POCCHUICKON ¥ MHUPOBOM MaTEMAaTUUECKON HAYKH




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

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Yucna u BIYUCIECHUSA

11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel

12 Panyonanenple  uuciaa. OOBIKHOBEHHbIE W JECATHYHBIE ApoOHM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypaibHOH cremeHu. [leiicTBus ¢ apudmernueckumu
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenb ¢ nenbiM nokasareneMm. CTENeHb ¢ pallMOHAIbHBIM M0Ka3aTeseM. CBolcTBa
' CTETEeHU

. CuHyc, KOCHMHYC ¥ TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHHYC, AapKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI

JleiicTBuTenpHbIC YKCTIa. ApUPMETHIECKHE OTIEPAIlU C JEHCTBUTEILHBIMU YHCIIAMH.
1.7 [TpubnnKEHHBIE BHIYMUCIICHNUS, IPAaBUIa OKPYTJICHHS, TPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHHUI

1.8 [TpeoOpa3oBanue BoIpaXKEHUN

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie U 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [ToxazarenbHble U TOTapUPMUUECKHE YpaBHEHUS

2.5 [lenmbie 1 TpoOHO-paIOHAEHBIC HEPABEHCTBA

2.6 HppanmonanbHble HepaBeHCTBa

2.7 [TokazarenbHble U TorapuPpMUUECKHEe HEPaBEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHU

2.11 Martpuia cucTemsl JIMHEWHBIX ypaBHEHUIN. OnpeaennuTesb MaTPUILIbI
3 OyHKIUYU U TpapUKu




Oynknusg, cnocoOwsl 3amanust (Gyaknuu. ['padux dyaxnuu. B3ammuo oOpaTHBIE

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
Ob6nactp ompeneneHuss ¥ MHOXECTBO 3HadeHUH ¢yHkumu. Hynmu ¢yskoum.
32 [TpomexxyTku  3HAKONOCTOSHCTBA.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIMH.
' MakcumMymMbl U MHUHUMYMBI (yHKuuu. HawmOonpiiee u HauMeHbIee 3HAYECHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CrenenHas (QyHKIMSI C HATypaJIbHBIM U LIENbIM TOKa3areneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TpapuKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKH
36 Touku paspbiBa. AcumntoTsl TpadukoB ¢yHkiuii. CBoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€MEHTAPHBIX (YHKIIHMA
[IpuMeHeHHe MPOM3BOAHOM K UCCIEAOBaHUIO (YHKIMNA HAa MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. HaxoxkeHne HauOoJbIIEr0 M HAWMEHBLIETO 3HAuYeHHs (QYHKIMHM Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluu Haji MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble M TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpALLECHUS
7.5 KoopaunaTsl 1 BEKTOPBI




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

['eomeTpus-10-11 kmaccer:yue.171s1 001eo0pa3oBaTeIbHBIX YUPEIKICHHM :
6a30BbIit u npodui.yposau/ {JI.C.Aranacsan,B.®.byry3os,C.b.Kanomies u

ap.} 19-e uzg. M.:IIpocsemnienune,2010 255 c.:un. -(MI'Y-mkorne).

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

KNM JI,C,Atanacsia u Jp.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/






		2025-09-11T14:32:04+0500
	МЕЛЕХИНА АЛЬБИНА ЮРЬЕВНА




