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MOSICHUTEJBHASA 3AIIUCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMerpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaabHOTO
rocyJapCTBEHHOTO0 00pa30BaTEIbHOIO CTaHAapTa CPEIHEro 00IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULUA POCCUUCKOrO 0Opa3oBaHUA.
Peanuzanmsi mporpaMMbl 00ecIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPA3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00yYaroIrXcsl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEIHEro OOILEero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAIMPABICHUU JIHYHOCTHOTO
pa3BuTUsg oOydarommxcsi, GopMupoBaHUs (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T'€OMETPHUECKUX
abcTpakiuii, COOTHOIICHUH pPEaJbHOTO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MAaTEeMaTUYECKOT0 MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHHs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUPYEMOE TpPU HU3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]ad e€CTECTBEHHO-
HAyYHOTO IIMKJIAa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, (dopMma
OTPaXXEHHUS OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO IMO3HAHHS W aKTUBHOTO
npeobpazoBaHus  JAeWcTBUTENbHOCTH. OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM J1€ATEILHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BAXKHBIX KAdyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHHS y 0OyYarOUUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lems ocBoeHmsi mporpaMMbl yueOHOTo Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaronmuxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAaHMM W  JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIENTHOTO MPOOHKCHUS 00pa3oBaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE MIpeJHA3HAUYeHa JIsl
OOy4Jaronuxcst CpeHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusa. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
r1yOOKO, €CiM B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(ECCUOHAIBHOU NESITEILHOCTH.

JlocTHkeHHE LeM OCBOEHMS MPOrpaMMbl OOECIIEUMBAETCS PpPEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropuTeTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax siBISIOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJIaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAOLIEr0 MHUPA;

e (QopMupoBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaxX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3a/lad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PHUTYD;

e (opMuUpOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHUSMH O
MHOTOTPAaHHHUKAX U TeJlaX BPAIICHUs U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAJICHHE  QJIFOPUTMAMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHHUS MPOBOJIUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccy X JeHusT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3ajad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BuUTHE UHTEJIEKTYaJbHBIX u TBOPUYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUU: yMEHHUE pACIO3HaBaTh IMPOSIBICHUS T€OMETPUUYECKUX



MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallMsIX M MPU WU3YYEHUHU JIPYTUX Yy4eOHBIX HPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTEeH, (OpMyIHpOBaTh HUX Ha S3bIKE
IE€OMETPUH U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATh OCBOCHHBIN
Ir€OMETPUYECKUN aImapar JUisl PELIEHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3aJ]ad, peIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO NIO3HAHUS, U ONpeAEIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIEMY HU3yUYEHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HATISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YyBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  337a4 HAa  OINEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpOBaHME O0pa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE cozepKaTeNbHbIe TUHUU Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUECCKHUMHU
MOHATHUSIMU Y HABBIKAMM OCYILECTBIISJIOCH MOCJIEIOBATENBHO U MOCTYIIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yray0ssist e€, o0pa3yst MpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydyenust - 101 yueOHbIx daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsiMBIX B MPOCTPAHCTBE: IEPECEKAOIINECS,
napajulelibHble M CKpeuuBaroumecs mnpsamble. [lapaiuienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJd MEXAY MNpSMBIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC IJIOCKOCTH; CBOICTBa
napajiebHbIX IUIockocTel. [IpocTteifmue mnpocTpaHCTBeHHBbIE (DUTYpBl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaiesenumne]; ToOCTPOCHUE CEUCHU.

[lepnieHAUKYISAPHOCTH MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBIE W TEPINCHANKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MBI, OOKOBast U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajyieJienune]; M ero cBoucTBa. I[lupamupa: n-yroinpHass nupamuja, TpaHd U
OCHOBaHHUE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THpaMUJia, MNpaBUIbHAs TPEYroJibHas MNHpaMuAa W TPaBUIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaeka’ip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMUAax, MNapauielienunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaiu, YTJbL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOJI0OHBIX TEll.

11 KUIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCT, oOpasyromue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJPUYECKOW TMOBEpXHOCTU. [[unuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroIias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAJb MMOBEPXHOCTU CREPHI.
B3auMHoe pacnonoxenue chepsl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
IJI01Iab ChEpPHI.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKO0JIO cdepnl; cdepa, BOHcCaHHAS B MHOTOTPAHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 066EMe. OCHOBHBIC CBOMCTBa 00bEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteuss u3 He€. O0BEM IMIMHIpA,
KoHyca. O0BEM 11apa U TIoMIaab Chephl.

[TonoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJSIPHO OCH), CEUYCHUS
KOHyca (TapajuielbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. CloKeHNE U BEBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUU ¢ BekTopamu. lIpsMoyrosipHas cucTema
KoopauHaT B mnpoctpaHcTBe. Koopnmnatel BekTopa. Ilpocreitmme 3amaun B



KOOpJIMHATax. YToa Mexay BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Boeluncienre yrioB Mexay NpsIMBIMU U IUIOCKOCTAMH. KoopAnMHATHO-BEKTOPHBIN
METO/I IIPU PEIICHNH F€OMETPUYECKUX 3a/1aY.



IHNIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaTbl OCBOCHUS MPOrpamMMbl yuyeOHOTO MpeameTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl WU Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHsSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acleKTaM pPa3iIMyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTb); busngecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nmu4yHbIM  chepaM  MPO(ECCHOHAIBHOW  NIEATEIBHOCTH,  CBSI3aHHBIM — C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oyaymiein mnpodeccuu W peanu3oBBIBATh COOCTBCHHBIE JKU3HEHHBIC TUIAHBI,
TOTOBHOCTBIO Y CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU >XU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTUISCKON HAIPABICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYphl, IMOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
00JaCTH  OKpY’Karomieil cpeapl, IUTAHHUPOBAHHMS IIOCTYIIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICICTBHH JISI OKPY KAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEUeCKOW IesATEeNbHOCTH, JTaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOHW KyJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO ACATEIHHOCTD
WHUBUTyaJIEHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTpPaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yHTCS OBJIAZICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTNBUIMU.

1)  Vuusepcanvuvie = no3maeamenwvmvle  Oeticmsus,  obecneuugarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL ~ OKpYJCcaowe2o  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue aeiicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTIpEJICICHUs]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeurss B (akTax, JaHHBIX, HAOMIOJCHUSIX W YTBEPKIACHUSX;
npejiarath  KpUTEpUM  JUISL  BBISIBJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;



e J€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKIICHUS 1 BBIBOJIBL;

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOHM 3aaauu (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOSATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynIupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJHUTH CaMOCTOATENIEHO CIUTAHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYTUPOBATH OOOOIIIECHUS M BBIBOJBI IO pE3ysIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBUSX.

Pabora c nundopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC U AJIA PELICHUS 3a1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  MCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3IM4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2)  VHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, 0becneuusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0wmenne:

e BOCOpPUHUMATL H (OPMYIHPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPAaMOTHO BbIpa)aTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
X0y pelieHus 3aa4i, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JUajora, OOHapy>KMBaTh pa3iMuhe U CXOJICTBO MO3UIIMM; B
KOPPEKTHOU opMme hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pE3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPe3eHTAIlUN U OCOOECHHOCTEH ayAUTOPHUH.

CorpyaHuyectBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIecTBA  KOMaHIHOM  H
VHAMBHUIyaJIbHOM pa0bOThI IPU pPELIEHUH YUeOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacrpeaeaTh BUAbI paboT, 10roBapuBaThCs, 00CYKAATh MPOLECC
U pe3yabTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYXIeHUs, 0OMEH MHEHUH,
«MO3rOBbIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOpAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM 4YiIE€HAMH KOMaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

Vuusepcanvnvie  pecynamuenwvie  Oelicmeus, obecneuugarom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 33]1a4M, BHIOMPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pedIekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0aAMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

NpEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pPEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JE€ATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSCHATH
MPUYUHBI JIOCTHXKEHHSI WIM HEJIOCTHXKEHUS PE3yIbTaTOB AESATEIbHOCTH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PELICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATHAMU: NAPAUIETBHOCTD U MEPIEHAUKYISIPHOCTD IPSMBIX
Y IUIOCKOCTEHN.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEM B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEWHBIA Yrojl ABYTPAaHHOIO yrja; TpajycHas Mmepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbIHA
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMHpaMuUIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbl).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTb, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOJIBb3YSl METO/I CJIEOB.

Crpoutrh ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSITH
(BBIHOCHBIE) MJIOCKHE YEPTEXH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarsb 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOJbl NPH PpPELICHUHU
CTaHJAPTHBIX MAaTEeMATHUYECKUX 337a4 Ha BBIYUCICHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, TNPUMEHSS W3BECTHBIE AHAMTUYECKHE METOAbl MPU PEUICHUH
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJady Ha BBIYKMCICHHUE YIVIOB  MEXIy
CKPEUIMBAIOIIMMHUCS MPSAMBIMH, MEXIYy NPsIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMOpuMEHEHHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKAY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU 1TOI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CAMMETPUU (UTYPBI.



W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(MOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HaKkThl I PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, [PEANOIAraroiuX HECKOJIBKO IAaroB PELICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOUM (opMe.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHMS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE TIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYIMPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIE€OMETPUHM, MWCCIENO0BATh IOCTPOECHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC
OnepupoBaTh MNOHATUSAMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yromiue
HAJMHIPUYECKOW  MOBEPXHOCTH;  LWIMHAP;,  KOHHWYECKas  IOBEPXHOCTb,

oOpa3yrole KOHUIECKON OBEPXHOCTH, KOHYC; c(hepruyeckasi mOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJ BPAIECHUS.

KnaccudunmpoBaTh B3auMHOE pacioyiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTAa; IIApOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOrO CIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M IJIOIIAAM  TOBEPXHOCTEM  Tel  BpalleHws,
T€OMETPUYECKUX TEJI C IPUMEHEHHEM (HOPMYII.

OnepupoBaTh TMOHITHUSMU: MHOTOTPaHHUK, BIIMCAHHBIM B cdepy U
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuncnaTh COOTHOIIGHUSI MEXIY ITUIOIIASIMH MOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemple (QUTYpHl OT PYKH U C TPUMEHEHHEM TPOCTHIX
YEPTEAKHBIX UHCTPYMEHTOB.

BhITIOTHSTE (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILLICHUS.



W3BnekaTh, WHTEPIPETHPOBATH M IMpeoOpa3oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHIThH, KAKHMU CBOMCTBAMH OHH 00J1a1aloT.

[IpuMeEHATH MTPaBUIIO NapauieIeuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPJUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAratolnX HECKOIBKO IIArOB PENICHHUS], €CJIM YCIOBHS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMUMH 10 00pasiiamM WiIu alropuTMam, IpUMeHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTpaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOAMTE NpUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh MOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOLIECCE IOWUCKA PEIICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAaHHON TMPOOJEeMbl, MOJEIUPOBATh pEaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoumnuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Koutpoabunie Ipakruueckue (unppoBbie)
n/n NPOrpamMMmbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypcsbl
bubnunoreka LIOK
1 Beepenne B crepeomeTpitio 10 https://m.edsoo.ru/1c209e37
) [IpsimMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapamenpHOCTh IPSMBIX U IIIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneH MKy IAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bubnuoreka [{OK
4 % 10 1
TJIBI MEKIY IIPSIMBIMU U TUIOCKOCTSIMU hitps://m.cdsoo.ru/1c209637
bubnuoreka [{OK
5 M 11 1
HOTOTpanHiIn https://m.edsoo.ru/1¢209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 bubmmorexa LIOK
https://m.edsoo.ru/1¢c209e37
bu6mmoteka IIOK
7 [ToBTOpEHME: CEUEeHMs, pACCTOSHUS U YTIIbI 4 1
https://m.edsoo.ru/1¢c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KITACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne ni/mm Kontposabnbie Ilpaktuueckne  (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIEC
pecypcbl
bubmuorexa [JOK
1 T 12
©J1a Bpattenis https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 ObnEmb e > ! https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 B 10 1
€KTOPbI U KOOPJMHATHI B POCTPAHCTBE hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpEeHME, 0000IIECHNE, 7 1 bu6mmorexa [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 0opa3oBaHus

7
7.1

7.2

['eomerpus
OniepupoBaTh NOHATUIMH: TOUYKA, IPSAMAs], INIOCKOCTh

HpI/IMeHHTB AKCHUOMBI CTCPCOMCTPHHN U CICACTBUA W3 HUX IIPpHU PCIICHUU
TCOMCTPHUICCKUX 3ada4

7.3

7.4

OHepI/IpOBaTB MOHATHUAMUA: MNaAPAJUICIBbHOCTE W HNCPHCHAUKYJIAPHOCTDH
IIpsAMBIX U IUIOCKOCTEH

KnaccuduuupoBaTh B3auMHOE pacloioX€HUE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

7.6

OnepupoBaTh NOHATUSAMU: ABYTPaHHbBIN YroJl, TPaHU JABYIPAaHHOTO YIJa,
peOpo ABYIpaHHOIO yria, JMHEWHBIH yTroJl JBYTPaHHOIO yTIia, rpaaycHast
Mepa JBYTPaHHOIO yria

OnepupoBaTh NOHATUSMHU: MHOTOTPAaHHHK, BBIMYKJBIM M HEBBITYKIBII
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPAaBUJIbHBIA MHOTOTPAaHHUK

7.7

7.8

Pacnio3HaBaTh OCHOBHBIE BUJAbBl MHOTOTPAaHHUKOB (MHMpamMuia, NMpU3Ma,
PSIMOYTOJIbHBIN Mapasuienenunes, Kyo)

Knaccudpunupoare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
KJ'IaCCI/I(l)I/IKaHI/II/I (BI)IHYKJ'H:IG n HCBBIITYKJIBIC MHOI'OIr'paHHUKH,
MpaBUJIbHBIE MHOTOTPaHHUKH, TMpsAMbIE M  HAKJIOHHBIE MPU3MBI,
TapajuIeICTUTIE b))

7.9

7.10

OHepI/IpOBaTL IIOHATHAMU ceKymiasa IIJIOCKOCTBD, CCUCHUC
MHOT'OIr'paHHUKOB

OOBACHATH MMPUHIUIIBI MMOCTPOCHUMA cedyeHU MHOT'OI'PpaHHUKOB,
HCIIOJIB3YsS METOI CJIICI0B

7.11

7.12

7.13

CtrpouTh ceyeHussT MHOTOTPAaHHUKOB METOJIOM CJIE€IOB, BBINOJIHATh
(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYP:
BH/I CBEPXY, COOKY, CHU3Y

Pematp 3a1aun Ha HaAXOXJICHUE TEOMETPUUYESCKUX BETUYHMH MO 00pasiam
WU alTOPUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHYECKHUE METOIbI TPHU
pEelIeHNH CTaHIAPTHBIX MAaTEeMAaTHYeCKUX 3a/7ad Ha BBIUKCICHHE
pPacCTOSTHUN MEXIYy NBYMSI TOYKaMH, OT TOYKH JIO MPSMOH, OT TOYKHU JI0
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMBbIMU

Pemrare 33124 Ha HaX0XJIEHHE T€OMETPHUECKUX BEIUYHH MO 00pa3iam
WY aNrOpUTMaM, IMPUMEHSSI W3BECTHBIE AHAIMTHYECKUE METOAbl MpPH
pELIEHNN CTaHJApTHBIX MaTeMaTHYECKHX 3a/Jad Ha BBIYMCIECHUE YIJIOB
MEXIy CKPEIIMBAIOIIKMMHUCI IPSIMBIMH, MEXAY NPSMONH U IUIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

7.14

Boraucnare 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3Ma, mupaMuia) ¢ MPUMEHEHHEM (HOPMYJI, BBIYUCIISTh COOTHOIIECHHUS




7.15

MEXITY IJIOIAISIMU MOBEPXHOCTEH, o0BEMamu MOT00HBIX
MHOTOT'PaHHHKOB

OnepupoBarh MOHATHSAMHM: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IIIOCKOCTh CHMMETPHH (DUTYPBI

7.16

W3BnekaTth, mpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPeACTaBICHHYIO Ha
yepTexax U pUCyHKax

7.17

[TpumensTh reoMeTpudeckue (akThl JJIS PEIICHUS CTEPEOMETPHUCCKUX
3a1a4, MPEANONAralolliuX HECKOJIbKO WIaroB pEILICHMS, €CIU YCIOBUS
PUMEHEHHS 33J]aHbl B IBHOH popme

7.18

7.19

7.20

[IpuMeHATH mpocTEWIINE IPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUH CTEPEOMETPUUECKHX 3aa

[IpuBOIUTE MpHUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEU B IPUPOJE U
JKU3HH, PACIIO3HABATH MIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh MOTyUYeHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh pealibHbIC
CUTyallUd ¥ TPUMEHSATh W3yUYCHHBIC TIOHATHS B TPOIECCE IOHMCKA
pelieHus MaTeMaTHYeCKU chopMyIUpPOBaHHOMN pOOJIEMBI,
MOJICJIMPOBATh PEAIbHBbIC CUTYallMH Ha SI3bIKE T€OMETPHUH, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIEIH C UCIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U
TEopeM, arapara aredpsl, pemarh MPaKTHICCKUE 3a/1a4M, CBI3aHHBIC C
HAXO0XJICHUEM T€OMETPUYECKUX BETUYHH

11 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus

6

I'eomerpus

6.1

OnepupoBaTh NOHATHAMMU: [UIMHIpUYECKasi TOBEPXHOCTh, 00pa3yrolIye
LIWIMHJPUYECKON MOBEPXHOCTH, LWJIMHAP, KOHMYECKas IMOBEPXHOCTb,
oOpasyloliie KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

6.2

Pacnio3naBath Tena BpamieHus (MUIUHAP, KOHYC, cepa U map)

6.3

OOBSICHITH CIIOCOOBI MOJTyUEHUSI TeJl BpallleHus

6.4

KnaccudummpoBats B3auMHOE PacmoyiOKeHHE CPephl U MIIOCKOCTH

6.5

OnepupoBaTh MOHATHSMH: IIAPOBOM CErMEHT, OCHOBAaHHWE CErMEHTa,
BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA
LIAPOBOTO CJI05, IIAPOBOU CEKTOP

6.6

Beruncnsate 00bEMBI W IUIOIMIAAM TOBEPXHOCTEH Ten BpalleHUs,
TEOMETPUUYECKHX TeJI C MPUMEHEHHEM (OpMYIT

6.7

OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCaHHBIM B cdepy u
ONKCaHHBIN O0KOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpaIICHUS

6.8

BBIUKCIIATE  COOTHOIIEHHS MEXAy IUIOIAASIMH TIOBEPXHOCTEH W
00BEMaMU ITOTOOHBIX TEN

6.9

N300paxaTth u3ydaemble QUTYPHl OT PYKH M C TIPUMEHEHUEM IPOCTHIX




YEePTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallleHUs

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTH HH(OPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, NpPeICTaBICHHYIO Ha
YepTeKax U pUCYHKaX

6.12

[TpumensTh TEeOMeTprUeCKUe (AKThI IJIsl PELUICHUS CTEPEOMETPHUECKUX
3a/1a4, IMPEANoJaraloluX HECKOJbKO IIAroB PELIEHUs, €CIIH YCIOBUSA
NpPUMEHEHHS 33J]aHbl B SBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BBINOMHATE JICHCTBHS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMU CBOWCTBAMH OHH
o0aaroT

[TprMeHSTh MpaBUIIO HapalIeieMIIe/Ia IIPU CI0KCHHH BEKTOPOB
OrnepupoBaTh MOHATHSMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJIYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yrojl MEXIY BEKTOpaMH, CKaJsIpHOE IPOU3BEICHHE BEKTOPOB,
KOJUTMHEAPHBIE U KOMITJIAHAPHBIC BEKTOPBI

6.17

Haxoauth cymMMy BEKTOpOB U IPOU3BEACHHUE BEKTOpa Ha 4YUCIIO, yToJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIaIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aJIaBaTI) IIJIOCKOCTH YPABHCHUEM B I[@KapTOBOfI CUCTCME KOOpAWHAT

6.19

Peniate HpOCTCfII.HHG reOMCTpHUYCCKUC 3ajlaid Ha I[PUMCHCHUC
BCKTOPHO-KOOPJAMHATHOI'O METOAa

6.20

6.21

Pemrats 3aJadu Ha A0Kas3aTCJIbCTBO MAaTEMATHYCCKHUX OTHOIIICHUM U
HaXOXKACHUC IT'COMECTPUUCCKHUX BCIUYHH IIO 06pa3uaM HJIN aJITOpUTMam,
MMPpUMCHAA HN3BCCTHBIC METObI npu pPEIICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie nporpaMMHbBIC CpCACTBA W DBJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKUX 3a1a4

6.22

6.23

[IpuBOAUTE MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATh IPOSBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsATH TONyYeHHbIE 3HAHMA HA TpaAKTHKE: AaHaJU3UpPOBATh
peasibHble CUTyallUM U TNPUMEHSTh H3yY€HHBbIE TOHATHSA B IIpoOIEcce
MOWCKAa pEIIeHUs MaTeMaTU4ecKu CHOPMYITUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE€ T€OMETPHH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHI U
TeopeM, amnmnapara aareOpsl, pemaTh NPakTUYeCKHe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T'€OMETPUUYECKUX BETNYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonsstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  AKCHOMBI
CTEpEOMETPUH U CIEACTBHSI U3 HUX

B3aumHoe  pacmosnoxkeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroIuecs,
napaJulelbHble M CKpelmuBamomuecs npsmele. llapamienbHOCTs nOpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPAMBIX, MAPAIIIEIBHOCTh MPSIMOM M IUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJl MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuiebHbIE MIOCKOCTH, CBOKMCTBA MApPaJJIEIbHBIX
wiockocteil. [Ipocteiimue mpocTpaHcTBeHHBbIE (GUTYPHl HAa IIOCKOCTH: TETPadp,
KyO, mapajieNienuIe]], MOCTPOSHHE CeUCHH

7.3

IlepneHquKyIApHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IPAMBIE MTapaJUIEIbHbIE U NIEPIEHAUKYJIIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMOUN MEPIEHIUKYIIIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsAMOM M IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI PUTypbl Ha MJIOCKOCTh. [lepneHauKyIsspHOCTh MIIOCKOCTEH:
NPU3HAK  INEPIEHIUKYIAPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx
NEePIEHAUKYIISIPAX

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TTOBEPXHOCTH Npu3Msbl. [lapaienenuren, npsAMOYTroIbHBIA HapayIeIeIUIe
U ero ceoictsa. [Iupamuaa: n-yroipHas nupamua, TpaHd U OCHOBaHUE IMHPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHU[BI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.
ONeMeHTBl Tpu3Mbl W nupamuisl. [IpaBUIBHBIE MHOTOTPaHHUKH: TIOHSATHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IpaBWJIbHAs IIPU3Ma M IPaBWIbHAs IUPAMHUIA,
IpaBWJIbHAs TPEYroJjibHas MUpaMUAa U MPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIbI

7.5

7.6

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHMMCETpPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJiax, mapaiCjaCcururneaax, mpaBUIbHbIX
MHOT'OI'paHHUKax

Brruncnenue 31eMEHTOB MHOTOTpAaHHHMKOB: pEOpa, nuaroHanu, yrisl. [lnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOMW TOBEPXHOCTH MPSAMOM MPHU3MBI, ILJIOMIAh
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbI, TeOpeMa O IUIOLIAIu
yceuéHHoi nupamupl. [Tonstue 06 00béMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/Ty TUIOMIAISIMU TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN




11 KIIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

6.1

6.2

['eomerpus

Hunuuapudeckas TOBEPXHOCTh, 00pa3yOIINE MWJIWHIPHUIECKON MOBEPXHOCTH, OCh
UATUHIPpUYECKOW moBepxHocTH. LMiMHIp: OCHOBaHMS W OOKOBasi MOBEPXHOCTb,
oOpa3syroimas 1 0Ch, IO b OOKOBOW M MOJIHON TOBEPXHOCTH

Konunyeckasi moBepXHOCTh, 00pa3yIole KOHUYECKOM MOBEPXHOCTH, OCh U BEpILIMHA
KOHHYECKOW ToBepxHOcTH. KOHyC: OoCHOBaHME W BepiinMHa, 0o0pasylomas M OCb,
IJI0IIa b OOKOBOW W TIOJIHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yrolue H
BBICOTA, OCHOBaHHUS U OOKOBas MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, Tuamerp, IIOMAAb TOBEPXHOCTH cdepbl. BzanmHoe
pacnosoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IIoaib

cepsl

6.4

N300pakeHne Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mumHapa u KOHyca

6.5

KomOuHaiiu Tesl BpalieHdUs ¥ MHOTOIPAHHUKOB. MHOTOTPaHHHK, OIHCAHHBIN
okoJio chepsl, chepa, BliMcaHHAasi B MHOTOTPAHHHUK, WM TEJIO BPAICHUs

6.6

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO Mapaiienenunena M ciueactsus u3 He€. OO0BEM IMIMHIpA,
koHyca. O0BEM MIapa U TIoma s chepbl

6.7

6.8

[TogoOubie Tema B mpoctpaHcTBe. COOTHOWIEHHUS  MEXKAY  IUIOMIAIIMU
NOBEpXHOCTEH, 00bEMaMU OJOOHBIX TeJ

CeueHuss nuMaMHIpa (MapajuiebHO U MEPHEHIUKYJISPHO OCH), CEUYEHHUS KOHyca
(mapasureIbHOE OCHOBAHUIO M ITPOXO/ISIIEe Yepe3 BEPIINHY ), CEUeHHs mapa

6.9

6.10

BeKTOp Ha INNIOCKOCTH WM B HPOCTPAHCTBC. CroxeHrue U BBIYHUTAHUE BCKTOPOB.
YMHOXeEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1mo TpéM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI AEHCTBUIN C BEKTOpaMU

[IpssmMoyronbpHas cucreMa KoOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimme 3amauMm B KOOpAMHATax. YTou Mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BhIUMCIEHHE YIVIOB MEXAY NPSIMBIMH U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I TP PELIEHUH T€OMETPUUYECKUX 3a/1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3oBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHHe (opMyIHpoBaTH M OMNEPUPOBATH MOHATUSMU: OIpEAETICHUE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IMPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (POPMYITUPOBKU; MPUMEHSATH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJI MaTeMaTUYeCKOW WHIYKLUU;
IPOBOAMTH  JIOKA3aTEJIbHBbIE PACCYX ACHHUS MpPU pPEIICHUU 3ajad,
1 OLICHUBATh  JIOTMYECKYIO0  IPaBUJIBHOCTb  PACCYKJICHUW; YMEHHE
ONEpUpPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM
anmnapar Juis OMCaHUs pealbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYruX Y4eOHbIX MpPEeIMETOB; YMEHHE
OTIepHPOBATH MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU
crocobaMu; UCIOJIb30BaTh rpadbl MpU PELISHUH 3a/1a4

YMeHne omnepupoBaTh MOHITHSMU: HATYpPaJIbHOE HYHCIIO, IEJI0€ YHCIIO,
CTEIEHb C LENbIM MTOKa3aTelieM, KOPEHb HaTypajJbHOM CTENEHH, CTEIIEHb
C palMOHAIBHBIM  TIOKa3aTelieM, CTeNeHb C  JIEUCTBUTEIIHHBIM
nokasareneM, JiorapudM YHCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOJYJIIO, PAaIlMOHAIBHOE YHCIIO,
UppPALMOHATIBHOE  YHUCJIO, MHOXECTBA  HaTypajbHBIX, HENbIX,
paHI/IOHaJ'II)HBIX, I[CflCTBI/ITCJIBHBIX YUCCII, YMGHI/IC HUCIIOJIB30BATh
MPU3HAKW JIETMMOCTH, HAUMEHBIINNA OOIIM AETUTEeNh U HauMeHbIee
ob1ree KpaTHOe, alropuT™M EBKIMIa npu pelieHun 3a/1ay; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMH  CYHCIICHHS;  YMEHHE
BBIITOJIHATH BBIYHUCIICHUC 3Ha‘IeHI/II>'I " Hp606pa3OBaHI/I$I BI)Ipa)KeHI/II\/’I CO
) CTCHeH}IMI/IU u JorapudmamMu, mpeoOpa3oBaHUs IPOOHO-pAIIMOHATBHBIX
BI)Ipa)KeHI/II/I; YMeHI/Ie OHepI/IpOBaTI) MHNOHATHUAMU. TIOCICIOBATCIBHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckOHEYHO yOBIBaOIIasi TeoMEeTpUUYecKass TMPOTPeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONepUpoBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMILJIEKCHOTO
yuciaa, ¢opMa 3amucH  KOMIUIEKCHBIX — 4YHcell  (reoMeTpuueckas,
TPUTOHOMETpHUYECKass W  anreOpanyeckas); yYMETb IPOH3BOJIUTH
apupMeTUYECKHEe JEeUCTBUS C KOMIUICKCHBIMA YHCJIaMH; TPUBOIUTH
HpI/IMepBI HNCITOJIB30BAaHUS KOMIIJIICKCHBIX YHUCCII, OHCpHpOBaTB
MOHATUSIMHU: MaTpuma 2xX2 W 3X3, onpenenuresib  MaTpHULbL,
FeOMeTpI/I‘{eCKI/Iﬁ CMBICJI OHpeI[eJII/ITCJISI

3 YMeHune omnepupoBaTh MOHATUSMU: PAlMOHAJIbHBIC, HWPpPALMOHAIIbHBIE,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE




ypaBHEHUS M HEPABEHCTBA, HMX CHUCTEMbl; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOXIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUW, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEPaBEHCTBA W CHUCTEMBbI C IOMOINBIO PA3IMYHBIX MPUEMOB; pEIIAThH
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C IApaMeTpoM; MPHUMEHSTbH
ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEUICHUS MAaTeMaTHYEeCKUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKLUS, 4YETHOCTh (DYHKIMH,
HNEPUOIMYHOCTD (PYHKIIUH, OrPAaHMYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTb
GyHKUIMH, 3KCTpeMyM (GYHKIMHU, HAUOOJbIlIee M HAUMEHbIIEe 3HAYEHUS
(GYHKIHMU Ha TPOMEXYTKE, HeMpepbIBHAS (YHKIIHS, aCHMIITOTHI Ipaduka
GbyHKUMY, epBas U BTOpas NPOU3BOJHAS (YHKLUHU, T€OMETPUYECKUNA U
¢u3nveckuii CMBICT TPOM3BOJHON, NEpBOOOpa3Hasi, OIpeneIEHHBIN
UHTErpajl; YMEHHME HaXOJIUTh ACUMMTOTHI Ipaduka (QyHKIUH; yMEHHE
BBIUMCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BENEHHUSA, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HAXOJUTh YpPaBHEHHE KacaTebHOM K Tpaduky
(GYHKIMW; yMEHUE HAaXOOUTh MPOW3BOIHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCMOJb30BATh MPOU3BOJAHYIO MJs HCCIENOBaHMUS (PYHKLUH,
HaXOJIUTh HAWOOJbIIME M HAUMEHBINIWE 3HAUYCHUS (QYHKIUH; CTPOHTH
rpaMKu MHOTOWIEHOB C HCIOJb30BAHUEM ammapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHATh NPOU3BOAHYIO Ul HAXOXACHUS HaWIydIlEro
pelIeHNss B NPUKJIAJHBIX, B TOM YHUCIE COLHUAIBbHO-DKOHOMHYECKHUX U
bU3MYeCcKUX 3a7avyax; HaXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
MHTETpasla; MPUBOAUTH INPHUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
MOMOUIbIO AU PepeHInaNbHbIX YPABHEHUN

YMenue onepupoBaTh NOHATUAMHU: Tpaduk QYHKIUH, oOpaTHas
GyHKIMSA, KOMMO3UIUSA (YHKUUH, JUHEHHas (yHKIMS, KBaJIpaTH4Has
byHKIMS, panroHanbHas byHKIMS, CTEIIEHHAas byHKIMA,
TPUTrOHOMETpUUYEeCKHe  (yHKIMHM, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHass W Jiorapupmuueckas (yHKUIHUU; YMEHHUE
CTpOUTh TpadUKH HM3YUYEHHBIX (YHKUMH, BBIIOJIHATH MpPeoOpa3oBaHUs
rpadukoB GyHKIUH, UCHOIB30BaTh I'padUKH AJIs U3YUEHHS TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHuH 3a7ay U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpaxaTh (OpMyIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMU; UCIIOJIBb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pellleHns] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOOPAWMHATHOM IIOCKOCTM MHOJKECTBA PEIIEHUN YpaBHEHMH,
HEPABEHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JABUXKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 337a4i U3 00JacTH YIpPaBJICHUS JIMUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABIIATH BBIPAXKEHHS, YpPaBHEHHs, HEPaBEHCTBA M HX
CUCTEMBI IIO YCJIOBHIO 3a/aud, MCCIEN0BATh IIOJyYEHHOE pEIICHHE U
OLICHMBATh MPABIONOAOOHOCTh PE3YJbTATOB; yYMEHHE MOJAEIUPOBAThH
peasIbHbIE CUTYyallMM Ha SI3bIKE MAaTEMATHUKH; COCTAaBJISATh BBIPAXKECHHS,
YpaBHEHHUsl, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 33J]la4H,
UCCIIE0BaTh TIOCTPOEHHBIE MOJEIM C HCIOJb30BaHHUEM almapara
anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

YMeHne onepupoBath MOHIATHIMU: cpeiHee apudmeTnyeckoe, MeANaHa,




HauOonpIllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JHCIEpCHus,
CTaHJAapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yYMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HMH(GOPMAIHMIO, TMPEACTABICHHYI0 B Talnuuax, Ha
JIuarpamMMax, rpaukax, OTpakarollyro CBOWCTBA PEANbHBIX MTPOIECCOB U
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4Yeckux METOJ0B W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCIE0OBAaTh COBMECTHBIC HAONIOACHHUS C TOMOINBIO JUarpamm
paccenBaHus U JINHEWHOU Perpeccuu

YMeHue OnepupoBaTh IOHATUSAMHU: CIy4YalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOrO COOBITUS; YMEHHME BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; HPUMEHSTH
GopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOATHOCTEH, (hopMyiy IMOJIHON
BEPOSTHOCTH, (popmyiry bepHyium, komOuHATOpHBIE PaKTHl U (HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpOBAThH
NOHATUSMH: CIIydaiiHas BEJNWYHMHA, paclpeleiecHue BepOsSTHOCTEH,
MaTeMaTHYeCKoe OXXKHUIaHHWEe, AUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlydaliHOW BENMYMHBI, (QYHKIHMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO U HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE UCIOIb30BaTh CBOWCTBA WM3YYCHHBIX pPACIpENeNCHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METO/ABI BBHIOOPOYHBIX HCCICAOBAaHUI; YMEHHE MPHUBOIUTH IPUMEPHI
NPOSIBJIEHUS] 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHHE OTIEpPUPOBATh TOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YHUCIO COYETaHMH, YHMCIO IepecTaHOBOK; OmHOM HbloTOoHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUSI IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealbHbIX  COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJIENTb M MHTEPIPETUPOBATH MOTYYCHHBIH PE3yIbTaT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH  yrol,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJ, CKPEIIMBAIOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPHEHAUKYJISAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MPSMBIMH, YTrOJI MEXIy NPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU O IUIOCKOCTH, PACCTOSTHUE MEXKAY
MIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTUYeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMU IPAKTUYECKHE 3a/1a9U
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YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYPHI, 00bEM (QUTYDHI,
MHOI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUHCHUC MHOI'OI'paHHHKA,
KyO, mapajuiefienunen, Npu3Ma, NUpaMuaa, (urypa M MOBEPXHOCTH
BpaleHus1, MWINHIP, KOHYC, map, chepa, miomans cepsl, MIONaIb
MOBEPXHOCTU TNHPaMH[bI, TPU3MBIL, KOHycCa, IMIWHApa, 00BEM Kyoa,
NPSMOYTOJIBHOTO TapaJIeNienuIea, MUPaMUIbl, TPU3MBL, IHIIMH/pA,
KOHYca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUCHHUs KOHYca U IWIMHIPA,
napajyieibHbie OCH WM OCHOBaHHIO, CEUCHHE Iapa, IUIOCKOCTh,
Kacaromasicsi cdepbl, NUIUHAPA, KOHYCa; YMEHHE CTPOHUTH CEYCHHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MMOBEPXHOCTH
BpalllCcHUA, UX CCUCHM, B TOM YHCJIC C IIOMOIIBLIO 3JICKTPOHHLIX CPCACTB,
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YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIIMpOBaTh OMpEENICHUs U3y4aeMbIX (UTYp, BBIIBUTATh TUIIOTE3bI
O CBOHMCTBax W MpH3HAKaX reOMETPHUYECKUX (UTyp, 000CHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccuukanuioo Quryp mo
pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
MIOCTPOEHUS

YMeHue OnepupoBaTh TOHSATHSIMH: JBM)KEHHE B IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHWe MOM00MSA, TOMOO0HBIE (QUTYPBI, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HUCIOIb30BATh T'€OMETPUYCCKHE OTHOIICHHUSI
OpU PEUICHWW 3a/1a4; HAXOAWUTh TEOMETPUYECKHE BEJIMYHMHBI (JIMHA,
yroi, IUIOIaab, OOBEM) MPU pPEUICHHM 3a1a4 W3 APYTruX Y4YeOHBIX
NPEIMETOB U U3 PEaTbHOMN KU3HU; YMEHHE BBIYUCISTH T€OMETPUIECCKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOmAAb, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBIE (DOPMYIIBI M METOZBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMHUIbI, TIPU3MbI, KOHYCA, IWIMHAPA, TUIOMAAb ChEpHI;
00BbEM Ky0a, IpSMOYTOJIbHOTO MapajuleienuIesa, MUpaMuibl, IPU3MBI,
IWIMHIPA, KOHycCa, Iapa; YMEHUE HAXOIUTh OTHOIICHHUE OO0BEMOB
noJ00HBIX uryp
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YMeHue onepupoBath NOHATHAMU: TPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPIUHATHI TOYKU, KOOPIUHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIIO, Pa3JIOKEHHE BeKTopa 1o Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IIPOW3BEACHHUE, YIOJ MEXIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS peIIeHWsl TEOMETPUYECKMX 3a7ad W 3a7ad JAPYruX YYeOHbBIX
peIMETOB
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YMenue BbIOMpaTh NOAXOMALIMM METOJ Uil pelIeHHs] 3ajauu;
[IOHUMAaHUE 3HAYUMOCTH MATeMaTUKA B U3YYCHUH [PUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAMTH
IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUHA POCCHWCKOM W  MHUPOBOU
MaTEeMaTU4YeCKOU HayKH




INEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEell
12 Panmonaneubie  uncna. OOBIKHOBEHHBIE U JECSITHYHBIC JIPOOH, TIPOIEHTHI,
) OCCKOHEYHBIC MTEPUOJNUECKHUE TPOOH
13 Apudmernaeckuit KopeHb HaTypaJlbHOW cTeneHu. JIeMcTBus ¢ apupMETHIECCKUMHU
KOPHSIMH HATypaJIbHOU CTCTICHH
14 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM NoKa3arenaeM. CBoMCTBa
CTETCHH
15 CuHyC, KOCMHYC W TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApPKTAaHIE€HC YMCIOBOTO apryMEHTa
1.6 Jlorapudm uyncna. [lecaTnyHbple U HATypaJIbHbIEC JOTapUPMBbI
HeiictButenpuble  uyucia. ApudMeTHYECKHe Olepaluu C JAeWCTBUTEIbHBIMU
1.7 guciamu. [IpuOikEHHbIe BRIYUCIICHUS, PAaBUIa OKPYTJICHUS, IPUKHUIKA M OI[CHKA
pe3ylbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanHue BhIpaXKEHUN
1.9 KommiekcHbie uncna
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [{enbie u IPOOHO-pALIMOHANBHBIE YPAaBHEHHS
2.2 HppaunroHaibHble YpaBHEHUS
2.3 TpuroHOMEeTpHUYECKUE YPAaBHEHUS
24 [TokazarenbHble U orapupMuyecKkue ypaBHEHHUS
2.5 [lenbie u poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHble U JIorapupMuUIecKue HEpaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHU U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl
3 OyHKIHH U TpaduKu
31 @ynkuus, crnocoObl 3amanus ¢(yHkuuu. I'padpuk Gynkumu. B3anMHO oOpaTHBIE
) bynkumn. Yérapie n HeuéTHBIC QyHKIMU. [leproaudyeckue QyHKITUN
OO6nacte ompeneneHuss U MHOXKECTBO 3HaueHud ¢yHkiuu. Hynmu dyHKIum.
39 [TpoMeXyTKH  3HAKOIOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl ¥ MUHUMYMBl (QyHKIuH. Hawnbonblliee W HauMEHbIee 3HAUYCHUE
(GYHKIIUM Ha IPOMEKYTKE
33 CrenenHass (yHKIMST ¢ HaTypaJbHBIM W IEIbIM TOKazaTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOPHS 1-0U CTENIEHU
3.4 Tpuronomerpuyeckue GYHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokaszarenpHas u norapudmudeckas GyHKIMH, UX CBOMCTBA U rpaduKu
3.6 Touku paspeiBa. AcumntoTel TpadukoB ¢yHKiuil. CBoiicTBa  (yHKIUWH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBateabHOCTH, CIOCOOBI 33aHUS IOCIEI0BATEIbHOCTEH
3.8 Apudmernueckast 1 reomeTpuueckast mporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxkieHrne HamOOJbIIEro ¥ HaUMEHBIIETO0 3HAYeHUS (YHKIHH Ha
OTpE3Ke
43 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, olepaluu HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI







