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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero oopa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHUU JUYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOr0 M HEaJbHOTO, XapakTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M PO MAaTEeMaTUYECKOTO MOJICIHUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlpaBJICeHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH U TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a/lady €CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX O00ONAcCTsIX AESITeThHOCTH 4enoBeka. OpHEHTalus YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JA€WCTBUTENBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYYaroONIUXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU EITEIIBHOCTH M0 MHOTUM HaMpaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 06a30BOM
ypOBHE 00yueHus — o00Ieo0pa3oBaTelibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
WCIIOJB30BAaHUS CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crieu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa3oBaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcsl CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaronigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUSI, CBSI3aHHBIC
co crenuPuKoO TEOMETPHUH ¢ HEOOXOAWMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, oHM WMEIOT BO3MOXKHOCTh HM3YYUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHANTBHOMN JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpMTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax aBisitoTCs:

e (opMmMupoBaHME TMNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE yMEHHUS TPOBOJWUTH  HECJIOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHs B XOJIe¢ PCIICHUsS CTEPEOMETPUYCCKHX 3adad W 3a7ad C
MPAKTUYECKUM COJIEPKAHHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HAaBAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHUE (YHKIIMOHATBHOM I'PaMOTHOCTH, peNeBaHTHOMN
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX M IPHU U3YyUYEHUU JPYIHMX Y4E€OHBIX IMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar sl PElIeHHs] MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIUYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKIIOUEHHE B KYpC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMS, M ONpeAeNEHHBIM 00pa3oM opraHM30BaHHas padoTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuieHus 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpPUPOBaHUE
IPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCA C ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoOBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus.

Conepxanue o0pa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpelef€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATENIHO U MOCTYIATEIBHO, C
COOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHble MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTEepeoMETpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IiockocTei. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienune/; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSMbIE MApAUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yrJa.
[lepneHAMKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IockocTer. TeopeMa o TpEX MEepIeHINKYIIApax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THPaMUJIa; MpaBUJIbHAs TPEYroJibHasi MUpPaAMHUAA U TPABHIbHBIN
teTpa’dap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMmeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHald, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00pa3yrolias
U OCb, IUIONMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMAAL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHnanun Tenm BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpallCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3aaay, CBSI3aHHBIX C
IIPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema



KOOpAMHAT B ImpoctpadHcTBe. KoopamHatel BekTtopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(OpPMHPOBAHHOCTHIO I'PAXKITAHCKON MO3UIUU 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUHCKOro OOMIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoUeayp TIpaxkIaHCKOro oOuiecTBa (BBIOOPBI, ONPOCH U 1p.), YMEHUEM
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(OPMUPOBAHHOCTHIO POCCUMCKON IPa)KIaHCKON UACHTUYHOCTH, YBaXKEHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JPYrMX HayKaX, TEXHOJOIHUAX, cdepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOIO  CO3HAHMS, ASTUYECKOrO  MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTUKEHUN HAYKH U JAEATEIBHOCTBIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyaylIero.

JdcTeTHYECKOe BOCIIMTAHUE:

JCTETUYECKUM OTHOLICHUEM K MHPY, BKIIIOYasi HCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1a4, peLIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

PuznyecKoe BOCIUTAHKE:

C(OPMUPOBAHHOCTHIO yMEHHS TNPUMEHATh MaTeMaTHUeCKUe 3HaHHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPLICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
NEATEIBHOCTBIO.



Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MPO(ECcCHOHATBHOW  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M e MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caMO00pa30BaHUI0 HAa MPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIIUSHUS
COLIMAJIbHO-I)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJHON U COIHATBLHOM
CpeIbl, OCO3HaHWEM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX MpoOlieMm;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMAaTHMYeCKUX 3HAHWM [JIS pelieHus 3ajaad B
o0nacTh OKpyKallled cpeabl, IUIaHUPOBaHHUS IOCTYIKOB M OLIGHKH UX
BO3MO>KHBIX MTOCIIEJICTBHUH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKON HaykM Kak c(epbl 4elIOBEYECKON MAeATEeIbHOCTH, 3TaloOB €&
pa3BUTUS W 3HAYMMOCTH [IJIsl Pa3BUTHUS LMBUIW3ALMU; OBIIAJICHHEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHUYeCKON KyIbTypOW KaK CpEeICTBOM TIO3HAHMS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U HCCIIEHOBATEIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YIEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCEUIMU.

1)  Vuusepcanvhvie  no3masamenvHuvle  Oelicmeus,  0becneyu8arom
Gdopmuposarue 06a3068bIX KOSHUMUBHBIX NPOYECCO8 00OVHAIOWUXCA (0C8OeHUe
Memo008  NO3HAHUSL — OKpYJCalowe20  Mupa,  NpuMeHeHue  JO2UYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAefcTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATHIMH; (OPMYIUPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATH, (OPMYJIUpPOBaTH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISBJISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemjiaraTb  KPpUTEPUM I BBISIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNI;

JIeJIaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTHUBHBIX YMO3aKIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
MIPOBOAUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKICHUM (MPSIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS U BBIBO/IbI;

BBIOMpATh Croco0 perieHus yuyeOHoW 3adauu (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNA C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBare/ibCKHe JAeiiCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK HCCIENOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHoe, (OpPMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

IPOBOJIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHNS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JIePUIUTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CTPYKTYpHpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMuHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATh HaJIE)KHOCTD uHbOopMaLuu 1o CaMOCTOSTEJIBHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie  KOMMyHuKamueénwvle Oelicmeus,  0Oecneuusarom

CchOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO01menue:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /JaBaTh NOSICHEHUS IO
X0y pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOTYYEHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€H, HAIICJICHHBIE HA TIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaTbl  pPEIICHHUs  3aJayd,  JIKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON PabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI pad0T, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYyKIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UiI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pezynamuenvle  Oelicmeus, obecneyusarom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU TMO3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQIeTh CIOCOOAMHM  CaMOINPOBEPKH, CAMOKOHTpOJIA Mpolecca U
pe3ynbTara peueHus MaTEMaTUYECKOM 3a/1a4Hu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IIpU pELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHSITH
IPUYHHBI JTOCTHKEHUS WIH HEJOCTH)KEHHSI PE3YJbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHANKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE paCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAaHHBIA yTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYrpaHHOTO yria; JMHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHAbl MHOTOTPAaHHUKOB (NMpamMuia; NpuU3Ma,
NPSIMOYTOJIbHBIN MapaJijiesienuIe, Kyo).

KnaccupunupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CrpouTh c€YeHUS MHOTOIPAHHHKOB METOJOM  CIIE€AOB, BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMYUH MO 00pasiiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEHICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMbBIMHU.



Pemars 3a1aun Ha HAXOXACHHE TEOMETPUUECKUX BEJIIMYMH MO 00pasiaM Uiu
QITOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOABI NPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCICHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMyja) ¢ TNpUMEHEHHEM (OpMysd; BBIYUCIATH COOTHOILICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU 1TOI0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(OOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomerpuueckue (aKTbl Uil PEUICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIAralinX HECKOJIBKO MIAr0OB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE WU
JKA3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPHUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HaA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAaHHONW MPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KUIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJpPHUYECKas IOBEPXHOCTh, OO0pa3yrolue
MUJIMHAPUYECKON ~ TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymoiire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MTOTYUYEHUS TEJ BPAIICHNUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
LIaPOBOU CEKTOP.

Beruucisate  00BEMBI M TIJIOMIATM  TIOBEPXHOCTEM  Tel  BpalleHWs,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POPMYII.



OnepupoBarh TMOHSATHUSIMH: MHOTOTPAHHHMK, BIHCaHHBIM B chepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAST B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BbIYUCHISATE COOTHOIICHHS] MEXAY IUIOIIAIMUA TOBEPXHOCTEH U 00bEMaMuU
MOJIOOHBIX TEII.

N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IMIPOCTHIX 00BEMHBIX
dburyp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJIO0, OOBSICHIThH, KAKUMU CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeEHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEAECHUE, pACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

Pemate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYHUH M0 00pa3liaM WU ajropuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IPH PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7ay.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBOIUTH MpPUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B MpUPOAEC H
YKW3HU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSTh HU3YUYEHHbIE TOHSATHUS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTU4ecKu CcHOpPMYIMPOBAaHHON TMPOOJIEeMBbl, MOJEIUPOBATh PpEAJIbHbBIC



CUTyallMl Ha A3bIKE TE€OMETPUHM, HCCIENO0BATh IIOCTPOEHHBIE MOJEIN C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuueckue
n/n MPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [0
https://m.edsoo.ru/1¢209e37
) [IpsiMBIE U TIIOCKOCTH B IPOCTPAHCTBE. 12 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD HPSAMBIX U 12 bubmuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 1
VYrubl MeXAy NPSAMBIMU U IUIOCKOCTSAMH 0 https://m.edsoo.ru/1¢209¢e37
5 MHororpaHHuKu 11 bubmorexa HOK
https://m.edsoo.ru/1c209e37
" bubmuorexa [JOK
6 06 9
DEMET MHOTOTPARHHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 brbmmorexa [TOK
P ' P r https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pPa3aesioB H TeM nu(poBLIe
Ne n/m P Konrpoububle IIpakTHyeckue (uubp )
NPOrpamMmMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [JOK
1 T 12
¢J1a BpallCHuA https://m.edsoo.ru/1¢209e37
2 OOBEMBI TET 5 bubmorexa [JOK
https://m.edsoo.ru/1¢209e37
3 BexTopbI 1 KOOPAUHATEI B IIPOCTPAHCTBE 10 bubnnorexa LIOK
p pA poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 bu6mmoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrniepupoBarh NOHATUSIMU: TOUKA, MPSAMAst, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPHU PELICHUU
' F€OMETPUYECKHX 3a/1a4
73 OnepupoBarb NOHATHSAMHU: [APAUIETBHOCTh W MEPHEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccudunupoBars B3auMHOE PacmlojOKEHUE MPSAMBIX U IJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, TpaHH JBYIPAaHHOIO YIJIa,
7.5 pedpo ABYIpaHHOTO yIiia, TUHEHHBINA YTOJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTpaHHOIo yria
76 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBINA
. MHOT'OTPaHHUK, 3JIEMEHThl MHOIOTPAaHHUKA, TPaBUIIbHBIN MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BUJBI MHOTOTPAaHHHUKOB (MHpaMuia, MPU3MA,
. MPSIMOYTOJIBHBIN TapajuieNenume, Kyo)
Knaccupunupoare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS s
73 knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
. MpaBUJIbHBIE MHOTOTPAaHHUKH, TPSAMBIE ¢ HAKJIOHHBIC TMPU3MBI,
napaieNenune/ibl)
79 OmnepupoBathb HNOHSATUSAMU: ceKymas IJIOCKOCT, ceueHue
. MHOT'OTPaHHUKOB
210 OOBSCHATH TPHUHIUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZOB
CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATh
7.11 (BBIHOCHBIE) TUTOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HAXOXACHUE TE€OMETPHUECKUX BEJIMYMH MO OoOpas3iaM




7.14

WK aJroputMam, MNPHUMCEHAA H3BCCTHBLIC AHAJTIUTUYCCKHUE MCETOJbLI IIPpU
peIiCHUKU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MMPAMBIMHA

Pemrats 3aa4i Ha HAXOKIACHUC I'COMCTPHUYCCKUX BCIIWYUH I10 o6pa3uaM
WK aJiropurMam, IMNPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIpH
PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOMIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOI'OI'paHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUSA B IIPOCTPAHCTBC, LHCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYpPbI
W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATh HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIYypax, IPEACTAaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI IJI1 peICHUST CTCPCOMECTPHUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO HIaroB pCmiCHUs, €CJIN YCIOBUA

NMPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

[IpuMeHATH mpocTEHIIEe MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHW B IPUPOAE U

JKHU3HH, paCIIO3HABATDH MMPOABJICHUC 3dKOHOB T'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PeabHbIe
CUTyallud M NPHUMEHATh HU3YyYEHHbIE MOHATHS B IIpOLECCe IOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON npo0JieMsl,
MOJIETTUPOBAaTh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJEIM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHH U
TeopeM, almapara ajiredpsl, pemarb NpakTUYeCKUe 3a/ladu, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH



11 KITACC

Kon IIpoBepsieMble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh NOHATHIMU: [HJIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
61 HWIMHJIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKAs IMOBEPXHOCTD,
. oOpa3yiole  KOHHUYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacrioiiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHSATHSAMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TENM BpalleHHS,
' reOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCAaHHBIM B cdepy u
6.7 ONMCaHHBIN OKOJIO cdepbl, chepa, BIMCAHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
63 BbHCHSTE COOTHONIICHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
. 00BEMaMH TOJOOHBIX TEIT
6. N3o00paxath u3ydaemble GUTYPHI OT PYKH M C IPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONMHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHMsS Tel
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh M TPEoOPa3OBHIBATH HH(OPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha
YepTeKax U pUCyHKax
[TpumeHsTh TeoMeTpuUuecKrue (PaKThl AJSL PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aj1a4, IMPEIIONIATAIOINX HECKOJIBKO MIArOB PELIEHUS, €CIIH YCIOBHS
MIPUMEHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGLHCHHTB, KakKMMH CBOMCTBaMU OHH

o0J1aaroT

6.15

HpI/IMeHHTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB U IIPOM3BENECHUE BEKTOpa Ha YUCIO, Yroil
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOM3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemars HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XIACHHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPpUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mnpocTEHIIME NPOrPAMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada4

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHMUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd W TPUMEHSATh H3y4EHHbIE TOHATHSA B IIpoOIEcce
MOUCKAa pELIeHUs MaTeMaTH4YeCKu C(HOPMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBATh pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATHH H
TEeopeM, amnmnapara aareopsl, pemarh NpakTUYeCKUe 3aaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'€COMCTPHUICCKUX BCINYHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

7.2

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCUOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3aumHoe  pacrnonokeHue ~IpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyIelIbHbIE MpsIMble B  [POCTPAHCTBE,
NapajuIeTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yyrojll MEXAY MpsMBIMM B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYphl HA TUIOCKOCTH: TETpa’p,

Ky'6, mapaiCICImIiCa, IoCTpOCHUEC ceuyeHH

7.3

7.4

[lepneHquKyYISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPAMBIE MTapaJUICIbHbIE U NIEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NPAMON NEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IMpsAMOH M IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  INEPHEHIUKYIAPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx
NEPHEHANKYIIAPax

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yrombHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenurmesn, mpsAMOYroJIbHBIN I1apauIeICIIUIIE
U ero cBoictia. [Iupamuaa: n-yroapHas nupamuia, TpaHd U1 OCHOBaHUE MMHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh MUPAMUBI, IPABUIbHAS M yCEUEHHAS MUPaMUIA.
ONeMEHTBl TOpu3Mbl W nupamuisl. [IpaBUIBHBIE MHOTOTPAaHHUKH: IIOHATHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpAaBWJIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEyrojbHas NMUpaMUAa U MPaBUIbHBIN TeTpasrap, kyo. [Ipencrasnenue




7.5

7.6

7.7

O TpPaBWIbHBIX MHOTOTPaHHHUKAX: OKTa’Ap, IojAeKa’ap U uxocadapyrue CeueHus

MMPU3MBbI U TUPAMUIBI

CumMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIMPAMUJIAX, NTApaJUICICIUIIEIaX, TPABUIBHBIX

MHOI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriubl. [lnomansb
OOKOBOM IOBEPXHOCTH U IIOJHOH IOBEPXHOCTHM HPSAMOM MNpPHU3MBI, IUIOLIA/Ab
OCHOBaHMHU, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbI, TeOopemMa O IUIOIIAdu

yceuénHoil nupamuabl. [lonstue 06 00béme. OObEM NUpPaMUIbl, TPU3IMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKAY TUIOMIAASIMU TOBEPXHOCTEH,

00BpEMaMU ITOOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHﬂqueCKOﬁ IMOBCPXHOCTH, OCb
HHHHHI{pHHGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konunyeckas noBepXHOCTh, 00pa3yrolre KOHNYECKO MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
mionaab OOKOBOM M TIONHOM MOBEPXHOCTH. YCEUEHHBINM KOHYyC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoLa1b NOBEpXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIouaab

cepsl

6.4

N300paxenue Ten BpalleHUs Ha IMII0CKOCTH. Pa3BépTka HuIMHApa U KOHyca

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

OKOJIO C(I)epbl, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINW TCJIO BpalliCHUSA

6.6

6.7

[Tonste 00 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiiesienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHnyca. O0BEM mapa u mionaab chepol

HO,I[06HLIC TCI1a B MMPOCTPAHCTBC. CooTHOIICHUS MCKOY IiomaasaMun

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ




6.8

Ceuenust nmMnauHIpa (MapajuieIbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYyca

(mapanienbHOEe OCHOBAHUIO U MPOXOSIIECE Yepe3 BEPIINHY), CEUCHUS I1apa

6.9

6.10

Bextop Ha miockocty M B IpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. PasinoxeHne BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mapamienenunena. PemieHue 3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM TTPaBWII JCHUCTBUI ¢ BEKTOpaMHU

[IpssMoyronbHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreitimne 3agaun B KOOpAWHATaX. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY HNPSAMBIMU WU IINIOCKOCTAMMU.

KOOp,I[I/IHaTHO-BeKTOpHHﬁ MCTO/ IIPpU PCIICHHUU I'COMCTPUYCCKUX 3a1a4



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

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTAaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IMPU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPKIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW WHAYKIHUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pPACCY)KIEHUS TIpU pPELIEHUU 3a]ad,
1 OLICHUBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHUE
OIEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOYKECTBO, OIlEpali Haj
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
amnrmapar JJis OIMCAHMS PEATIbHBIX MIPOLIECCOB U SBJICHUHN U MIPU PEIICHUN
3aJa4, B TOM YHWCJIE€ M3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIepUPOBATH MOHATHIAMHU: Tpad, CBA3HBIN Tpad, AepeBo, NUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTb U OIHUCHIBaTh rpadbl pa3IuYHBIMU

crioco0amu; UCIOIB30BaTh Tpadbl IPU PEIICHNH 3a/1a4

YMeHue onepupoBarh MOHATUSAMU: HaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C palMOHaJIbHBIM  TIOKa3aTeleM, CTENeHb C  JAEWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK IO MOIYJI0, PAlUOHAIBHOE YHCIIO,
UppPAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHUE HCIOJIb30BATh
MPU3HAKU JIEIMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIlee
o01iee kpaTHOE, aNropuT™ EBKIMIA MpH pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudmMamu, npeodpazoBaHus IpOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHUE ONCPUPOBATH IMOHATHAMHA: MMOCJICIOBATCILHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpuuecKas Iporpeccus,
OeckoHeYyHO yOBbIBaloIlasi TeOMETpHUYEcKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpoOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMILIEKCHOTO
yruciaa, ¢GopMa 3amucH  KOMIUIEKCHBIX ducell  (TeoMeTpudecKkas,
TPUTrOHOMETpHUUECKass U  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHYeCKue NEHCTBUS C KOMIUIEKCHBIMU YHWCIIAaMH; TNPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTeIbHbIE, CTENEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPHUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHME OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypPaBHEHMS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOILBIO DPA3JIMYHBIX NPUEMOB; pEIIAThH
YPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHUs] MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMenue onepupoBaTb MNOHATHSIMM: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (YHKIIMM, MOHOTOHHOCTbH
GyHKIMM, 3KCTpeMyM (QYHKIHMH, HauOOJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HempepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
(GyHKIMM, TepBasi ¥ BTOpas MPOU3BOAHAA (PYHKIIUH, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, IepBOOOpa3Has, OIpeaeEHHBIN
MHTETpall; YyMEHHE HAaXOJIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh NPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUS, 4YAacTHOIO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTeJbHOM K rpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO MJI HCCIEAOBAaHUA (YHKIIHM,
HaXO/JUTh HaMOOJbIIME M HAUMEHbIIWE 3HAUEHUS (YHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHHEM amapaTa MaTeMaTH4eCcKOro
aHaIN3a; MPUMEHATh IMPOU3BOAHYIO U HAXOXAECHUS HAWIy4lIEro

p€mi€HUA B HNPHUKIAJAHBIX, B TOM YHCJIIC COIHAIBHO-DKOHOMHWYCCKUX M




(GUBUYECKUX 3a/layaxX; HAXOJIUTh IJIOMAIN U 00bEMBI (PUTY C TTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

nomouibio AuddepeHunanbHbIX YpaBHEHUN

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKIMM, oOpaTHas
GyHKUIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, paroHaibHas byHKIHS, CTeIeHHas byHKIIHS,
TpUTOHOMETpHUUYeCKHe  (yHKIMH, O0OpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMU, @OKa3aTelabHas M Jorapudmuyeckas QYHKLUU; YyMEHUE
CTpOUTh TpadUKU HM3yYCHHBIX (YHKUIWH, BBIOJIHATH IMPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MPHU pelIeHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3aJjay U3 pealibHOM JKU3HU; BbIpaXaTb (OpMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiCTBa W rTpadukm QyHKOMA yIs
pelleHts] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapamMeTpaMu; n300pakaThb
Ha KOOpDJAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABU)KEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTy yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJa4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DEIICHHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C HCIOJIB30BAHMEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTAT

YMeHue onepupoBaTh MOHATUSAMU: CpeliHee apudmMeTHueckoe, MeIuaHa,
HauOoJblllee W  HauUMEHbIllee 3HA4YeHMs, pa3Max, JucHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEeHHe U3BJIeKaTb,
MHTEPIPETUPOBATh MHGOPMALMIO, MPEICTaBIECHHYIO B TaliHIax, Ha
quarpaMmax, rpagukax, OTpaXxarollyto CBOMCTBA peaIbHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOUIbIO TAOJIUI U IUarpPaMM;
UCCJIEN0BATh CTATUCTUYECKUE HAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux MeTOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO JIMarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIY9alHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpadUYeCKUX METOJIOB; HPUMEHSITH
(bOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHysn, koMOMHAaTOpHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMH:  CIIydaiiHasi BEJWYHMHA, paCIpelejCHUE BEPOATHOCTEH,
MaTEeMaTHYECKOE OKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJIMYUHBI, (QYHKIHUU paclpelesieHuss W IUIOTHOCTH
PaBHOMEpPHOTO, TMOKa3aTeIbHOTO W HOPMAJIBHOTO pPacHpeesCHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpPENCICHUH JUIs
peIIeHUs 3aJa4, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAaHUI, YMEHUE MPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATH MOHATHIMH: COYCTaHHUE, IIEPECTAaHOBKA,
YHCII0O COYCTAaHWH, YHCIO TEpecTaHOBOK; OwHOM HpIOoTOHA; ymeHHE
NPUMEHSITh KOMOMHATOPHBIE (PAKThl M PACCYXKICHHUSI ISl PEIICHHS 3a]1a4;
OIICHHBATH BEPOSTHOCTH peaTbHBIX COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTart

YMeHue onepupoBaTh IOHATHUAMHU: TOYKA, HpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIja, IUIOCKUH Yroul,
JBYIpaHHBIA Yroj, TPEXTPaHHBIM yroj, CKpeIMBAIOLIUecs IMpsMBbIe,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelleHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIbI0 T'E€OMETPUYECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSIMH: IUIOMAAL (GUTYpPHI, 00béM (QUTYpHI,
MHOI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, MNpu3Ma, NUpaMuaa, (Qurypa u IMOBEPXHOCTb
BpalieHus, MWIMHIP, KOHYC, map, chepa, miomans cdepsl, Mmiomaab
MOBEPXHOCTH THUPAMUIBI, TMPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O IMapauiCCnuieaa, nupaMuabl, HIpPU3Mbl, HOUIAHApPA,




KOHYyCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHHs KOHYCa M LIWJIMHJPA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOMUTH CEYEHHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUS], B TOM YUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpesesieHns U3y4aeMbIX (DUTYp, BBIIBUTATh THUIIOTE3bI
O CBOHMCTBaxX M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

12
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YMeHue omnepupoBaTh MOHSTHUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
NapajuIeIbHBIA TIEPEHOC, CAMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00Us, MOMOOHBIE (QUIYpbI; yMEHUE
pacro3HaBaTh paBHBIC W TMOJOOHBIE (QUTYpPHI, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh TI'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUH 3a7a4; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHM 3ala4 W3 APYrUX Y4eOHBIX
MPEIMETOB M M3 PEATbHOHN JKU3HHU; YMEHUE BBIUYUCIISITH T€OMETPHUICCKHE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUJbI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM KyDOa, MPSIMOYTOJBHOTO MapajilesienuIeaa, MUpaMHuIbl, MPU3MEI,
WIMHApPA, KOHYyca, IIapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

1oJI00HBIX QUryp

YMeHue onepupoBaTh NOHATHAMU: TPSMOYTOJIbHASI CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTOopa 1o 0asmcy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IPOM3BEICHHE, YTON MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METOJ
JUIS peIIeHWsl TEOMETPUYECKMX 3a]ad W 3ajad JAPYruX YueOHbIX
npeIMETOB

YMeHue BbIOMpATh MOIXOISIIUAN METON Ui PEIICHHS 3aJlauu;
MOHHMaHWe 3HAYUMOCTH MAaTeMaTHKH B HW3YYEHHH NPUPOAHBIX U
OOIIIECTBEHHBIX  MPOIECCOB M  SIBICHHWI;,; YMCHHE pPAacCIO3HABaTh

IMMPOSABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI MAaTEMAaTHYCCKUX

MaTE€MaTU4YeCKON HayKu

OTKPBITUA  POCCHUIMCKOM W  MHPOBOU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna 1 BBIYUCIICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCel
1o Panyonanenple  uucna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOPHSIMHM HaTypaJbHOU CTEIICHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MT0Ka3arenaeM. CBoMCTBa
' CTEIICHU
Ls CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YKCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
HevictButenbHble  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEITbHBIMU
1.7 yuciaamu. [IpuOnarkEéHHble BEIYMCIIECHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ysabpTaTa BEIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KomruiekcHeie uncna
2 YpaBHEHMS U HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUS
24 [Toka3zarenbHble U TorapupMUUIECKHe ypaBHEHUS
2.5 Ienbie u poOHO-palIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHbie HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruuecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl



3 DOyHKIUA U TpaPUKH
31 OyHKIUg, crnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC
' ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl 1 MHHUMYMBI ¢GyHKkuud. Hambomnblnee M HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM M IefdbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [locnenoBarenbHOCTH, CLIOCOOBI 3aJaHMSI TOCIIE0BATEILHOCTEN
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonnas Gpynkiun. [TponsBoaHbIe 31€eMEHTAPHBIX QYHKLINH
[IpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 IKCTpeMyMbl. HaxoskaeHne HauOONbIIero ¥ HauMEHBIIETr0 3HAYeHUs (YHKIWU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepanuu HajJ MHOXKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpPALLEHUS



‘ 7.5 ‘ KoopauHatsl 1 BEKTOPBI
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