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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
oOyuatomuxcst 10 —11 kimaccoB paszpabotaHa Ha ocHOBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPeAHEro 0o0IIero oopa3oBaHus,
C y4éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, W TPAJAUIHA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzamnus nporpamMMbl oOecrieunBaeT OBJIAJACHUE KITIOYCBBIMU KOMIICTCHITUSIMU,
COCTABJISIFOIIIUMH  OCHOBY JISI CAaMOPA3BHTHS M HEMPEPHIBHOTO 0OO0pa30BaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTIO, JUYHOCTHOTO U I[I03HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3zoBanusi OOyCJIOBJIEHA TMPAKTUYECKOW 3HAYMMOCTHIO METANpeJIMETHBIX |
NPEAMETHBIX PEe3yJIbTaTOB OOYy4YeHHsS T€OMETPUM B HAINPABJICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, GopMHUpPOBaHUS (PYHKIIMOHAILHON MaTeMaTH4eCKOM
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUCOHBIX TUCIUIUINH. Pa3BuTne y oOyuaromuxcs
MPaBUWIbHBIX MPEIACTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU T'€OMETPUUECKUX
a0OCTpakiMii, COOTHOIICHUH PEaTbHOIO0 W HJACAIBHOTO, XapaKTepe OTPAKECHUS
MaTeMaTH4eCKOW HAyKOM SBJIEHUM M NPOLECCOB PEAJbHOIO MHpPA, MECTE
F€OMETPUHU B CUCTEME HAYK U POJIM MaTEeMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
y4YalllMXxcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaliu B
COBPEMEHHOM OOIIECTBE.

['eomerpus siBasieTcs OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OO0ECIEeYMBAET BO3MOXKHOCTh H3YUYEHHS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIUIieHHe, (GopMupyeMoe MpH HU3YYECHUH OOyYaronmMucs
MOHSATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJIC pEUICHUs] TeOMETPUYECKHX 3a7ay, YMEHHUE BBIJIBUTaTh M OIPOBEpPraTh
TUIIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS MPU PEHICHUH 337a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIACTAX MEATENILHOCTH uesioBeka. OpueHTalusl 4yeloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHUaIbHOrO ObITHs, QopMma
OTPaXXEHUS OKPYXKAIOIIETO MUPA, YCIOBHE YCIEIIHOTO TMO3HAHUS U AKTHUBHOTO
npeoOpa3oBaHusi  JAeUCTBUTENIbHOCTH. OnepupoBaHHe  MNPOCTPAHCTBEHHBIMU
oOpazamMu O00BEIUHSIET pa3Hble BUAbl y4eOHOH U TPYIOBOH JEATEIbHOCTH,



ABIIIETCS OJHUM U3 MNPOPECCHOHAIBHO BAXKHBIX KAdyeCTB, MOATOMY aKTyallbHa
3aga4a (opMUpOBaHHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAEATEIHHOCTH 10 MHOTUM HaIlPaBICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zoBOM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE W OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOyyaronuxcst  4yepe3  oOecrneyeHue  BO3MOXKHOCTM  MPUOOpETEeHUs U
VICIIOJIB30BAHUSI CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAaHWUM U  JCHUCTBUM,
creu(pUIHbIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOTO MPOIOJKEHHsST 00pa30BaHUs
0 CIIEIUATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM HCIIOJIH30BAaHHEM T€OMETPHH.

[Iporpamma no reoMeTrpuu Ha ©0a30BOM ypOBHE IMpeAHA3HAYEHaA IS
00y4aroluXxcsl CpeAHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTENbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero oOpa3zoBanms. Takum oOpazoMm, oOydaromuecs Ha
06a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MAaTeMaTUYECKUE YMEHHS, CBA3aHHBIC
co crneuupuKod TeOMETPUU M HEOOXOJIMMBbIE IS KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YUUTh I'€OMETPHUIO OoJiee
riIyOOKO, €cliu B JaJbHEWIIEM BO3HHKHET HEOOXOIWMOCTh B T€OMETPHYECKHX
3HaHUAX B MPO(eCcCUOHATBHON AeATEIbHOCTH.

JlocTikeHHe 1eM  OCBOEGHHS TMPOrpaMMbl O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuoputreTHbIMM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisiroTCS:

o (opMupoBaHHE TPEACTABICHHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYpPbl U OCO3HAHUE €€ B3aMOCBSA3H C OKPYKAIOIIUM MHPOM;

e (opMupOBaHHE MPEACTABICHUS O MHOTOTPAaHHHUKAaX M TejaxX BpalleHHus
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENAX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMEHHs pacro3HaBaThb Ha YepTekKax, MOJCISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJla BPAIlCHNUS;

e OBJAJCHUE METOAAMM PEIICHMs 3a/lady Ha MOCTPOEHHUS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUSA OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMH O
MHOTOTPaHHHUKAX U TEJIaX BPALICHHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMHUpOBaHHE  yMEHHUS MPOBOJIUTH  HECJOXKHBIE  JIOKa3aTeJbHbIC
paccy X JIe€HUsS B XOJ€ pELIEHHUS CTEPeOMETPUUYECKUX 3alad U 3ahad ¢
MPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHUE  UHTEIUICKTYyallbHBIX ¥ TBOPYECKHUX crocoOHocTeN
oOydJaromuxcsi, MO3HABAaTEIbHOM  AKTUBHOCTHU,  HCCIEIOBATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIICHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJIeBaHTHOM
F€OMETPUU: YMEHHME DPACIO3HABATH IPOSBICHUS TIE€OMETPUUYECKHUX
NOHATUM, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU NPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (HOpMyIUpOBaTh WX Ha S3bIKE
Tr€OMETPUM U CO3JABATh TEOMETPUUYECKNE MOJAEIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapar [Js PEUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIIPETUPOBATH U OLICHUBATH [TOJIyYEHHBIE PE3YIIbTATHI.

OTnUuuTENbHON OCOOEHHOCTHIO MPOrPaMMBbI SBIISIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HaAyajle €ro HW3y4YeHUs 3aJ]ad, pelIaeMblX Ha YPOBHE
UHTYUTHUBHOT'O MO3HAHUS, U ONPEJCIEHHBIM 00pa30M OpraHM30BaHHAs padoTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3yYECHUIO ITPEIMETA.

[Ipeanourenue oTaAETCS HATSATHO-KOHCTPYKTUBHOMY METOJY O0YyUYE€HUs, TO
€CTh TCOPETUYECKUE 3HAHUS MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTH IIPEIMETHO-
IPAKTUYECKON JEATENBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pEIICHUS 3a4ad Ha
CO3JJaHME  TMPOCTPAHCTBEHHBIX 0O0pa3oB M  3a7a4y Ha  ONEpUpPOBaHUE
IPOCTPaHCTBEHHbIMH oOOpazamu. Coznanue oOpa3a IPOBOAUTCSA C OMOPOM Ha
HarJIAIHOCTh, a OIIepUpOBaHUE O0Opa3oM — B YCIOBUSX OTBICYEHHUS OT
HarJISAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COAEPKAHUA.

OcHOBHBIE coepkaTenbHble TMHUKU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukm», «lIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpaleHus»,
«BeKTOpBI U KOOPAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUN
pacrpenensercss HE TOJBKO IO COJAEpkKaTelIbHBIM JIMHUAM, HO W IO TOJaM
oOy4eHHs Ha YPOBHE CpETHEro 00111ero 00pa3oBaHusl.

ConepxaHue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTATAM
OCBOECHHUSI paboueil mMporpamMmbl, paclnpeneNéHHbIM 10 rojaM oOOydeHus,
CTPYKTYPUPOBAaHO TaKuM 00pa3oM, 4YTOObI OBJAJICHUE TI'E€OMETPUUYECKUMHU
MNOHATUSIMU U HABBIKAMH OCYILIECTBIISIOCH MOCIJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIO/IEHHEM IIPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUChH B
oOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YaroIIMXCA, pacluupss U
yray0isas e€, 00pasys MpoUHble MHOYKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomeTpuun oTBoauTCs 2 4yaca B Henento B 10 kinacce u 1 yac B
Hezemo B 11 kiacce, Bcero 3a Ba rojia 00yuyenus - 102 yueOHbIX daca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble M MVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE  TIOHATHS  CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anmHoe pacnosiokeHue MpsMBIX B INPOCTPAHCTBE: II€pECEKaroluecs,
napajuleNIbHble M CKpeluBaroniuecs mnpsamble. [lapaimensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPSAMbIE B IPOCTPAHCTBE;
NapauieIbHOCTh TPEX MPSMBIX; MAPAIIIETBHOCTh MPAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YIOJd MEXAy NpPSAMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MIJIOCKOCTEN MapaJlyIeIIbHbIC IJIOCKOCTH; CBOICTBa
napajienbHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpadp, KyO, mapasiesenunes]; ToOCTPOCHHE CEUCHUH.

[leprieHAMKYIAPHOCTD NPSIMOM M IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMbBIC B
IPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYISPHBIE K IIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpemMa O IpsSMOU
NEPIEHAUKYIJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIM  yroj, JIMHEHMHBIM YroJ JBYTPaHHOTO  yTJIa.
[leprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 NIJIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH,  MNpOeKiuss  (GUrypel  Ha  IJIOCKOCTb.
IlepnieHIMKYIAPHOCTD  IJIOCKOCTEW: MPU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
IJIOCKOCTEN. Teopema o TpEX NEPHEHAUKYISPaX.

MHoOrorpaHHuKH

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIMYKJIbIE
Y HEBBIITYKJIbIC MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TPAaHU U OCHOBAHUS MPU3MBI; MpsMas U HAKJIIOHHAs MPU3MbL; OOKOBas U
NOJTHAs IIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cBoicra. Ilupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTbl Npu3Mbl W nupamunabl. lIpaBunbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHUMKA; MPABUJIbHAS MPU3MaA U
NpaBWJIbHAs MHUPAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOIOTPAaHHHUKAX: OKTas3Ap,
nozexkasip ¥ ukocasap. CeyeHus: Ipu3Mbl U TUPAMHUIBI.

CummMeTpust B IPOCTPAHCTBE: CUMMETPHS OTHOCHUTENIBHO TOYKH, MPSAMOW,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHMPAaMUJAX, HapaJlIeleluIenax,
IIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucnenne 5SJIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Inomane OOKOBOW IMOBEPXHOCTH U IMOJHOM IOBEPXHOCTU MPSIMOM IMPU3MBL,
IJIOLAJAb OCHOBAaHWUM, TeopemMa O OOKOBOM MOBEPXHOCTH NPSIMOW MPHU3MBIL.
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPaAMUIbI,
TeopeMa O IUIomaau yceuéHHoW mnupamuapl. [lonstue o0 o0béMe. OO0BEM
UPaMUIbI, TPA3MBI.

[Tono6nsie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOIIASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI00HBIX TEJL.

11 KJIACC

TeJsia BpameHus

Hunmuuapuueckas IIOBEPXHOCTb, oOpa3ytomue UMJIMHAPUYECKOU
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON mMoOBepXHOCTU. [lumuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpa3ylollas MU OCh, IUION[aAh OOKOBOW M TOJIHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOoM moBepxHOCTH. KOoHYyC: OcHOBaHME U BeplrHa, 00paszyromias
U OChb, IUIOIIQJlb OOKOBOM W TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
o0pa3sylolire U BhICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTD.

Cdepa um mrap: meHTp, paauyc, AMAMETP; IUIONIAb TOBEPXHOCTH CQEpHI.
B3anmMHoe pacnonoxenue chepsl U MIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0pakeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTKa UIMH]IpA U KOHYCA.

KoMmOvHanmu Tem BpameHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
onmucaHHbIH OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpaIICHUS.

[TonsTre 06 06BEMe. OCHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus U3 He€. OO0bEM IMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab cepsol.

[TogoOubie Tenma B mnpocTpaHcTBe. COOTHOILIGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I00HBIX TEJL.

Ceuenust muavHApa (TapauieIbHO M MEPIEHAUKYISPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEUEHUs
niapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpoctpaHcTBe. ClioKEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHne BeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemienwe 3amad, CBSI3aHHBIX C
IPUMEHEHUEM IIpaBUJl JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTOoJl MEXIy Bekropamu. CKaISIpHOE IPOU3BEICHHUE BEKTOPOB.
Bpruncnenue yriioB Mexay OpsIMBIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHNHU T€OMETPUUECKUX 3a]1a4.



IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BociMTaHue:

c(hOpMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUHCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoLenyp TpaxIaHCKOro ooOmectBa (BbIOOPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICICTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUH C HX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUICKONW MAaTEMATHKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKEHHN B JIPYrMX HaykaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM Ty XOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO Oy ayIIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAs ICTETUKY MATEMATHYECKHX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajaad, peuieHui, paccyKIeHUM;
BOCIIPMUMYHUBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO YMEHHUS TPUMEHSITh MaTEeMaTUYeCKue 3HaHHUS B
UHTEpecax 3JJ0pOBOTO U O6e30macHoro o0pasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3710pOBOC IMHUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U

OT/bIXa, peryispHas duznueckas aKTUBHOCTb); (bu3nUecKoro
COBEPILIEHCTBOBAHMUS, npu 3AHATHIX CHOPTUBHO-037]0POBUTEIBHOM
TSI TEIbHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ TMPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oymymieir mpodeccun u pearr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TLIAHEI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy OOpa3oBaHHIO U
caMoOOpa30BaHUIO Ha MPOTSIKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUH IPAKTUYECKUX 3314 MaTEMATUYECKON HAITPABJIEHHOCTH.

JKOJIOru4ecKoe BOCIMTAHUE:

c(OpPMHPOBAHHOCTBIO SKOJOTUYECKONW KYJIbTYPhl, MOHHUMAHUEM BIMSIHUS
COLMAJIbHO-DKOHOMHYECKHUX IPOLECCOB HA COCTOSHUE NMPUPOJHOM M COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa HSKOJIOTMYECKUX MpoOJeMm;
OpPUEHTAllMed Ha NPUMEHEHHWE MATEMATUYECKUX 3HAHUW Ul pELICHUs 3aJad B
0o0JIacCTH  OKpYXKaloleld Cpenbl, IJIaHUPOBAHMS TOCTYNKOB M OIEHKH WX
BO3MOJKHBIX ITOCJEACTBUN JJIs1 OKPYKAKOIIEN CPELBI.

IleHHOCTH HAYYHOI'O O3HAHMS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH M  OOUIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOM HayKH Kak c(epbl YeJIOBEUYECKOW MAesTeIbHOCTH, ITAloB €€
pa3BUTHS M 3HAYMMOCTH JJISI PA3BUTHS LMBWIM3ALHUH; OBJIAJACHUEM S3BIKOM
MaTeMaTUKH W MaTEeMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYUIECTBIIATh INPOEKTHYK0 M HCCIEHOBATEIBCKYIO AESATEIbHOCTD
VHWBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MetanpenmeTHble pe3ybTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCliCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1)  Vuusepcanvnvlie = noznasamenvHvle  Oelicmeus, — 0Oecnedusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX HNPOUECCO8 00YUAOWUXCS (0C8OeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumMeHeHue  J102U4ecKux,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jjornueckue aeiicTBUs:

e BBIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWH MEXAY TMOHATUSIMH; (HOPMYIUPOBATH
OTpeNecHUsT  TOHSATWH; YCTaHABIMBATh CYIICCTBEHHBIA  TPH3HAK
KJaccu(ukanmy, OCHOBAaHUS JUisi OOOOIIEHUS W CpaBHEHHUS, KPUTEPHUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHUMATH, (QOpMyIUpPOBaTH W  MNPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHHSIX;



npejjiaratb ~ KpUTepUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEHM U
IIPOTUBOPEYHIL;

e JI€JIaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHHUM, YMO3aKIIOUEHUM 110 aHATIOTUH;

e TMPOBOJIUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBa MaTeMaTH4YEeCKUX
YTBEPKIEHUM (TPsIMbIE U OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIHUIO,
MPUBOJUTh TMPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/JIbI;

e BBIOMpATh CHOCOO pemieHus y4eOHOW 3amayn (CpaBHMBATh HECKOJBKO
BApDUAHTOB pEIlICHUs, BBIOUpPATh HauboJee NOAXOMAUMNA C Y4ETOM
CaMOCTOATENILHO BbIIENIEHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

e HCHOJIb30BAaTh BOMPOCHI KaK HMCCJIEIOBATEIbCKUM MHCTPYMEHT MO3HAHUS;
(bopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
yCTaHaBIMBAaTh HUCKOMOE W  JaHHOe, (QopMUpOBaTh  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIINI0, MHEHHUE;

e TMPOBOJIUTH CaMOCTOSITEIILHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
Oo0BeKTa, SIBICHHS, TIPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, MPOIECCAMU;

e CaMOCTOSITENBHO (OPMYJIHUPOBATH 0OOOIIEHHS U BBIBOJBI MO pE3yJibTaTam
MPOBEIEHHOTO HAOJIOJCHUS, HMCCIIEIOBAHUsS, OIEHUBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIECHHIA;

e TMPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAKKE BbIJIBUIAThH
MPEOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumei:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX NI OTBETa
Ha BOIIPOC U JJIsl PEILICHUS 33]1a4u;

e BbpIOMpaTh HUHGOPMAIMIO W3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypHpOBaTh WH(MOPMAITUIO, TIPEACTABIATH €€ B pa3INUHBIX (HopMmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uH(pOpMaLIIH o CaMOCTOSTENILHO
chOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  o0becneuugarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YUaAOUJUXCHL.

OO0uenue:



BOCIIpUHUMATh W (GOPMYJIHpPOBATH CYXKICHHUS B COOTBETCTBUU C
YCIOBUSAMH U 1EISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pelIeHus 3aa4ui, KOMMEHTUPOBATh IIOJy4YEHHBIN PE3yJIbTaT;

B X0JI€ 00CYKJIEHU 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/IaeMON TEMBI,
npo0JieMbl, pelllaeMoil 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHbBIE HAa TTIOUCK
pELICHUsI;, COMOCTAaBJISATh CBOM CYXKICHUA C CYXICHHUSIMH JPYTUX
YYaCTHHKOB JUaiora, oOHapy>KWBaTh PAa3IMuMe U CXOJCTBO IMO3UIIMM; B
KOPPEKTHOU GopMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,
NPEJCTaBIAThL  PE3yJbTaTbl  PEHICHUS  3aJa4d,  JKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS ¢ YIETOM 3a]1a4 TIPE3CHTAIMU U OCOOCHHOCTEH ay AUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHAUBUIYATBHON paOOTHI MPU PEIICHUH YYEOHBIX 3a/1a4; MPUHUMATh I1eITh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM
paboThl, pacTipenensiTh BUABI padoT, TOTOBapUBATHCS, 00CYXKIATh MPOIIECC
U pe3yabTatr paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B TPYNIOBBIX (popmax padoThl (00CY)AeHHSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIEC); BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JAPYTUMH YjIe€HAMH KOMAaHJIbI;
OIICHWBATh KAa4Y€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTECPHUSM,
chOpMyIMPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

Vuueepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 33]]a4i, BEIOUPATh CIIOCO0 peIICHHSI
C Y4ETOM MMEIOITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUIN C YIETOM HOBOM
nH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM  TIO3HABATEIbHOM pedeKCMM KaK OCO3HaHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BIAJETh CHoco0aMU CaMONPOBEPKH, CAMOKOHTPOJISI —mpolecca |
pe3yJibTaTa PEIICHUSI MATEMATUYECKOU 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPH PEIICHUU
3a71a4i, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MU U YCJIOBUAM, OOBSICHATH
IIPUYUHBl JTOCTHKECHHUS WIM HENOCTHKECHHUS DPE3YJIbTAaTOB AECATEIBHOCTH,
HaXOJIUTh OMIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEJMETHBIE PE3YJIbBTATBI

10 KUIACC

OmnepupoBaTh MOHATUSIMH: TOYKA, TIPsIMasi, TIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CICICTBUS W3 HHUX TPH PEHICHUH
T€OMETPUUYECKUX 3a]1a4.

OnepupoBaTh NOHITHAMU: MAPATUICTLHOCTD U MIEPIICHIUKYISIPHOCTD TPSIMBIX
Y IUNIOCKOCTEN.

KrnaccuduiupoBars B3aWUMHOE pACIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMH: ABYTPAaHHBIA YTroJ, TpPaHW JBYTPAHHOTO YTJIa,
pedpo IBYIpaHHOTO yTJia; JUHEHHBIM YroJl JBYTPAHHOTO YIJa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh TOHATHSIMH: MHOTOTPAHHWK, BBINYKJIBIH W HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTPaHHUKA, TPAaBWILHBI MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUIbI MHOTOI'PAHHHMKOB (ITMpaMuia; TpuU3Ma,
PSIMOYTOJIbHBIN Mapaliiesienurie, Kyo).

KmaccudummpoBarh ~ MHOTOTpAaHHHWKH,  BBIOMpass ~ OCHOBaHUSA IS
Kkiaccu(ukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHU; TPABUIbHBIE
MHOTOTPaHHHKH; TIPSMbIC U HAKJIOHHBIE TIPU3MBI, TTapalIeIICITUTICBI).

OnepupoBarh MOHATHUAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUSI CEYEHUH, UCTIONB3YS METO]] CJICIOB.

CTpouTh CEUECHHUS MHOTOIPAHHUKOB METOJIOM  CJIEJOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TEOMETPUUECKUX BEIMUWH IO 00pa3Iiam Win
anropuT™MaM, TPHUMEHSS HW3BECTHBIC AHAIMTUYECKUE METOJbl TIPHU PEHICHUU
CTaH/JIAPTHBIX MAaTEMaTUYECKUX 33/1a4 HA BBHIYMCICHUE PACCTOSIHHA MEXTY IBYMsI
TOYKaMHU, OT TOYKA JO TPSIMOHM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TCOMETPUICCKUX BEJIMYUH 10 00pa3aM WiIu
QITOpUTMaM, TIPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl TIPU PEIIeHUHU
CTAaHJAPTHBIX  MAaTEMAaTHYCCKUX 3aJad Ha  BBIYUCIICHHUE YIJIOB  MEXIY
CKPENIMBAIOIUMHUCS TPSIMBIMH, MEXKIYy TNPSIMOM H  TUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruncnars oObEMBI U IJIOMIAIM TTIOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nMpaMusia) ¢ TMpUMEHEHUEeM (QOopMys; BBIYUCIATH COOTHOIIEHUS MEXIY
IJIOIIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX MHOTOT'PAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETpPUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U TIOCKOCTh CUMMETPUU (PUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexax U
PUCYHKAX.

[Ipumensarp TeoMerpudeckue GakThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEANOoIAratoluX HECKOIbKO IAroB PEUICHUS], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

[IpuMeHsATh mpoCTEHIIME MPOrpaMMHBIE  CpPEICTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOIUTH NpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
KWU3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIydYEeHHBIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEaJbHbBIC
CUTYyalluM W TMPUMEHATh W3YUYECHHBIE TOHSTHUA B MPOLECCE IOKWCKA PEUICHUA
MaTeMaTH4ecku CHOPMYJIMPOBAHHOW TPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallUh Ha $3bIKE T[E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TIOHITHI U TEOPEM, armapara ajareOpsbl; penarhb
MPAKTUYECKUE 3a]]a4, CBA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIMUMH.

11 KIIACC

OnepupoBaTh TOHITHSAMHU: IWJIWHIAPHYECKAs MOBEPXHOCTh, OOpa3yroIIHe
HUJUHIPUYECKOM  TMOBEPXHOCTHU;  IWJIMHAP;  KOHHUYECKas  MOBEPXHOCTb,
oOpa3yrolre KOHHYECKON MOBEPXHOCTH, KOHYC; cpepruecKasi IOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (IWIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTts B3auMHOE pacroyioskeHue chepbl U MIOCKOCTH.

OnepupoBarh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; IIAPOBOW CJIOM, OCHOBAaHUE IIAPOBOI0 CJIOS, BBICOTA LIAPOBOTO CIIOS;
11apOBOM CEKTOP.

Beuucnare  00bEMBI M TUIOIIAAW  TOBEPXHOCTEW TEJI  BpalllCHHS,
re€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYyII.

OnepupoBaTh TMOHSATUSIMH: MHOTOTPaHHUK, BIHCAHHBIK B chepy
OMMCaHHBIA OKOJIO cdephl; chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalICHUS.

BbIYucasaTh COOTHOIICHHUS] MEXAY IUIOMAISIMU MMOBEPXHOCTEH U 00bEMaMHU
MOTO0HBIX TE.



N3o0paxkats m3ydaembie (GUTYPHI OT PYKH W C NPUMEHEHHEM TPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonaHATh (BBIHOCHBIE) ITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
duryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3Bnekarb, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA yepTexax U
PUCYHKaX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpinonHATE [EUCTBUS CIOXKEHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YUCI0, OOBACHATh, KAKUMH CBOMCTBAMHU OHU 00JIaJAIO0T.

[IpuMeHATH MpaBUIIO Mapajuieienuneaa.

OnepupoBarh NOHATUSIMU: I€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMH, CKAISIPHOE POU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBI.

Haxomute cymMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCJIIO, YTOJI MEXKAY
BEKTOPAMH, CKaJsIPHOE TMPOM3BEACHUE, PACKIAIbIBaTh BEKTOpP MO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a1a4, TPEANOJIAraloINX HECKOJIBKO [IAroB PEIICHHUs], €CIIN YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pewars mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarep 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOLICHHW W
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wi alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IIPHU PEIICHUH CTAHAAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpuMeHsTh OpoOCTEWIIME MPOrPaMMHBIE  CpPEICTBA M DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IpuBomuTh NpUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE H
YKU3HU, PACTIO3HABATh MIPOSIBJIEHNUE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMy4YEeHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh DPEAJIbHBIC
CUTyallUh W TPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTEMaTUYECKU CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE TIE€OMETPUHU, MCCIEAOBAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHIATHI M TEOPEM, annapara aareOpsbl; pemarb
IPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTunueckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoThbI
pecypchl
bu6muoreka [IOK
1 B 10
BE/ICHIE B CTEPCOMEIPHIO https://m.edso0.ru/1c209e37
5 [IpsimMbIe M TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmoreka [JOK
[TapannenbHOCTh NPSMBIX U IUNIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieHqUKyYIAPHOCTD NPSMBIX U 12 bu6mmorexa LIOK
IJIOCKOCTEMN https://m.edso0.ru/1c209e37
but6mmoreka [IOK
4 1 1
VYT MEKTY IPMBIMH U TUTOCKOCTSIMH 0 httos://m.eds00.ru/1c209e37
bubmuorexa [IOK
M 11 1
0 HOTOTPATHIKH https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DOMBI MHOTOTPAHHIKOB https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
7 IT : 4 1
OBTOpPEHHUE: CEUCHHUS, PACCTOSIHUS U YTJIbI httos://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5} 0



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

KoanuectBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHmue pa3jiesioB U TeM (undposrbie)
Ne n/m Konrpoabubie | IIpakTHyeckue
NMPOrpaMMbI Beero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6mmorexa [IOK
T 12
©J1a BpatieHist https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
5 1
OOBEMEL TEN https://m.edso0.ru/1c209e37
BekTopsl M KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa OK
p P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 0600IICHNE, 7 1 butmmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edso0.ru/1c209e37
OBLIEE 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




HNOYPOYHOE IIVTIAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTnyeckue
n/m Bcero U3y4eHusi | oOpa3zoBaTejbHbIE
padoTsI padoTsbI
pecypchl
OCHOBHBIC TIOHSITHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna
1 n300pakeHUST Ha pUCYHKaX: 1 bubmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
napasuieIbHBIX MPSMBIX (OTPE3KOB),
CEpeIMHBI OTPE3Ka
[TonsTus: nepecexaromumecs
2 [UIOCKOCTH, IIEPECEKAIOIIMECS IPAMAst 1 bubmmorexa [OK
> T°P P https://m.eds00.ru/2d8a9c99
U TJIOCKOCTh
[ToHsTHS: TIEpeceKarOIIUeCs
3 IUIOCKOCTH, IIEPECEKATOIIINECS IPAMAST 1 bubmorexa LOK
> TeP P https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAKOMCTBO C MHOI'OTpaHHUKaMH,

4 n300pakeHe MHOTOI'PaHHUKOB Ha 1 bu6nmoreka [JOK
PUCYHKaXx, Ha IPOCKLIMOHHBIX https://m.edso0.ru/a63959ed
YepTeKax
HauanbHble cBeficHUs 0 KyOe U

5 MUpaMUIE, UX PA3BEPTKU U MOJEIIU 1 bubnnorexa [IOK

P > 1% Paseep ' https://m.edso0.ru/b30dff38
CeveHus MHOTOTPAaHHUKOB
bubmuotexa [JOK
6 HavanbeHbie cBeleHUs 0 KyOe 1 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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IMAPaMUIE, UX Pa3BEPTKU U MOJECIIH.
CeueHust MHOTOIPaHHUKOB

[TousTHe 00 aKCHOMATHYECKOM

bubmuorexa [IOK
7 MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI
https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CJIEACTBUS U3 HUX
[TonsiTHe 00 aKCHMOMATUYECKOM
8 MMOCTPOCHUU CTEPEOMETPHU: AKCHOMBI bubmorexa OK
P P PHH: https://m.edso00.ru/239¢c8ch4
CTEPEOMETPUH U CIICACTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHYECKOM
9 MMOCTPOCHUU CTEPEOMETPHH: aKCHOMBI bubmorexa IOK
P P TP https://m.eds00.ru/65¢6b106
CTEPEOMETPUHU U CIICACTBUS U3 HUX
[TonsiTHe 006 aKCHOMATHYIECKOM
bu6mmoreka [IOK
10 MOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI
https://m.edso0.ru/258fc245
CTEPEOMETPHH U CJICACTBUS U3 HUX
B3anMHOe pacnionokeHue NpsMbIX B
11 IIPOCTPAHCTBE: IEpeCeKaroIuecs, bubnuoreka [JOK
MapaJuyIeIbHbIE U CKPEILMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienbHOCTB NPSIMBIX U
IJIOCKOCTEMN B TPOCTPAHCTBE:
12 napasjiejabHbIe MPSMbIC B bubmorexa HOK
P P N https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MapaICIbHOCTh TPEX
MIPSIMBIX
[TapamienbHOCT NPSIMBIX U
13 IJIOCKOCTEMN B IPOCTPAHCTBE: bubnuoreka [IOK
[TapamienbHOCTb IPAMOU U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bu6mmorekxa [IOK
14 Vribl ¢ COHaNPaBICHHBIMA 1

https://m.edsoo.ru/9f4071b9
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CTOPOHAMH

15 VYron Mexy npsiMbIMU B bu6nuoreka [IOK
MIPOCTPAHCTBE https://m.edsoo0.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 ITapamienbHOCTh INIOCKOCTEM: bu6nuorexa [IOK
IapajuleIbHbIC INIOCKOCTH https://m.edsoo0.ru/2e18f255
18 CBoiicTBa mapajuieNIbHBIX MJIOCKOCTEHN Bubmmorera [JOK
https://m.edso0.ru/e504d656
[Tpocreiimuye mpoCcTpaHCTBEHHBIE
19 (GUryphl Ha TIOCKOCTH: TETPAdIP, bubmmorexa LOK
https://m.edso0.ru/4a28dc02
KyO, mapaJyienenumnes
. but6mmoreka [IOK
20 Hoctpoenie ceeriit hitps://m. eds00.ru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoerine ceternii https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
29 "IIpsiMble ¥ TIOCKOCTH B bu6nmoreka [JOK
npoctpaHctse. [lapamiensHOCTh https://m.edso00.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTD NPSAMOUN U
23 HJ'I(l)DCKOCTI/IZ};'Iepli'leHI[I/IKyIJ)'I}IpHLIe bubmorexa TOK
https://m.edso0.ru/b19f6a5d
MpsiIMbIE B IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bu6nuorexa LIOK
MEePIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHble U bubmmorexa [IOK
MEPIEHANKYISIPHBIE K IUNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubmuotexa [JOK



https://m.edsoo.ru/fe733862
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MPSIMOM M TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 IIpu3Hak nepneHaAuKyISIPHOCTH bu6muorexa LIOK
MPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

08 Teopema o npsimoit bubnmoreka [JOK
MEePIEeHANKYIISIPHOM TIJIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bu6nuorexa [IOK
MEPIECHAUKYISAPHOM IIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o nipsmoit bubnmoreka [JOK
MEePIEeHANKYIISIPHOM TIJIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHAUKYISAp ¥ HAKJIOHHBIE:

31 paccTOsiHUE OT TOUKHU JI0 MJIOCKOCTH, E;IESE;T:;ifgg?,c 47743
paccTostHue OT MPSMOM 10 MIIOCKOCTH — '
[leprieHIuKyIsIp U HAKIIOHHBIE:

32 pacCcTOSIHAE OT TOYKH JIO MJIOCKOCTH, EEES/P/I:::(§<315826 fefadd
paccTosIHUE OT MPSAMOU 0 TUIOCKOCTH T '
[lepieHAUKYISIp U HAKIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, fggj;ff:;;gﬁ}:%?b 803
PACCTOSIHUE OT MPAMOM [0 IFIOCKOCTU T '
[TeprieHAUKYISAp ¥ HAKJIOHHBIE:

b K

34 paccTostHue OT TOYKH J10 IIOCKOCTH, hth[IstJ'I/I;rZT:;(sE:):J_[rCJ Idbee22be
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '

35 VYTab1 B IPOCTPAHCTBE: YTOJI MEXKIY bubnnoreka [JOK
IIPSAIMOM M TIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHbIN yroi, JUHEHHBIN YIoJl bu6mumorexa [IOK
JBYTPaHHOIO yIjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbBIN yro, TUHEHHBIN YToJl bubnmoreka [JOK
JIBYI'PaHHOI'O yIJIa https://m.edsoo.ru/c7c777ed

38 [lepreHIUKYISIPHOCTD MJIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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MPU3HAK NEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHIUKYISIPHOCTD MJIOCKOCTEN:

bubmuorexa [IOK

39 HPHSHEK HevaeHHHKyMpHOCTH HEYX https://m.edsoo.ru/ed9e2a8e
MJI0CKOCTEN
IlepneH MKy IIPHOCTD IJIOCKOCTEN:
40 anEsHaK HGI})]HGEHHKYHHPHOCTI/I JIBYX bubmmorexa [JOK
& https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 Teopema o TpEX mepHEHANKYIISIPax Bubmmorera [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX NEPHEHAUKYIIAPAX bubmmorexa LOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX meprneHAUKYIIpax bubmmorera LOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no temam
m "[lepnieHAUKYISIPHOCTD MPSIMBIX U bu6muorexa LIOK
mIockocTeil" u "YTIbl MeX1y https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMM"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIIbIC bubmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpusma: N-yronbHas npu3Ma; TpaHu U
46 OCHOBAHMS MIPU3MBI; IpSAMas U bu6nuoreka [IOK
HaKJIOHHAsI IPU3MbI; OOKOBAst U https://m.edsoo0.ru/b4ad63ad
MIOJIHASI TOBEPXHOCTh PU3MBbI
47 [Tapamnenenunen, OpsIMOYTOJIbHBII bubnmoreka [JOK

napauiCJaCnrIca u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Inpamupa: N-yroyibHas NUpaMuIa,
I'PaHU U OCHOBAHUE ITUPaMU/IBL;
O0KOBast ¥ OJHAS TOBEPXHOCTh
MpaMU/bl; IPABUIbHAS U YCEUEHHAs
nupamuaa

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

HpaBI/IJ'IBHl)Ie MHOI'OrpaHHUKU:
MOHATHUC ITPABUIIBHOT'O
MHOT'OI'paHHHKA; PaBUIIbHAS IPU3Ma
Y MIpaBUIIbHAS TUPAMHJIA; IPABUIIbHAS
TpEyTroJbHas MHPAMHUIA U
IIPaBUJIBHBIA TETpas’p; KyO

bu6mmorexa [IOK
https://m.edso00.ru/074c8865

50

[IpeacraBnenue o MpaBUIbHBIX
MHOTOTpaHHUKAX: OKTadap,
JOJIEKadIp U UKOCAdIP.

bu6nmmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMCTPHUA OTHOCUTCIIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHHU B IUPaAMHJIAX,
napasuiesienune1ax, NpaBUIbHbIX
MHOI'OrpaHHUKax

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Briuncienue pieMeHTOB
MHOTOTPaHHHUKOB: p&0pa, AMaroHanmu,
YIJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaae 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSIMOM
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSMON MPU3MBbI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomanb 60KOBOM MOBEPXHOCTH U

bubmuorexa [JOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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MTOBEPXHOCTHU IIPABUIIBHOU

MIpaMUJbl, TEOpEMa O IJIOIATN
OOKOBOI TOBEPXHOCTH yCEUEHHOMH

https://m.edso0.ru/5603e30b

MTUPAMHU/IBI
55 KonTponbHas pabota no teme bubnmoreka [JOK
"MHororpaHHuKu" https://m.edso0.ru/a95f5c04
. bubnmoreka [JOK
56 [onsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
> OOBEM mpamH LI https://m.eds00.ru/235171b3
. bubnuotexa [JOK
58 OOBEM Hpamup! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOBEM mpamH LI https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 OOBEM ipamu b https://m.edsoo.ru/2faadc3f
. bubnmoreka [JOK
1
6 OOBEM MpH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 06
PEM HIPHSMET https://m.edso0.ru/1e053890
. bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 Konrponbnas pabora o teme bubnuoreka [IOK
"O06BEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenwue, 0600IIeHNE
65 cUCTeMaTHU3aIIMs 3HAHUH. bubmuotexa [JOK

[TocTpoeHue ceuenuii B
MHOTOIpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenme, 0600IIEHNE
CUCTEMAaTH3aIUs 3HAHUN.

66 Beluncnenue paccTosHUN: MEXIY 1 bubnnoreka [JOK
JIBYMSI TOYKaMH, OT TOYKH 10 IIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIMBAOITUMUCS TIPSIMBIMHU
bubmuoreka [JOK
o7 Hrorosas konTpoALHas pabota L https://m.edso0.ru/b9146bc0
[ToBTOpenue, o6o0IIEHNE
CHCTEMAaTH3aINs 3HAHUH.
Beruucnenue yrioB: Mex
68 CermHBa}omZIMHcsI npmiz,mn, 1 Bubmorexa ITOK
N https://m.edso00.ru/56765e8b
MEXKIY MPSAMOU U MIIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXITY
IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB IT10 68

[NPOI'PAMME
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11 KJIACC

KoanuyecTBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Kontpoabubie | IlpakTuueckue bp
n/n Bceero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTbI
pecypchl
Cdepa u map: neHTp, paanyc,

1 MaMETP; TUIOLIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A b; IDIOaA P https://m.edso00.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl u

but6mmoreka [IOK
2 TJIOCKOCTH; KacaTelbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; Turomaas cepol

3 N300paxkenue chepsl, 11apa Ha 1 bubnuoreka [IOK
mwiockocty. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuuapudeckas MOBEPXHOCTD,

4 o0pa3yromnye MUIHHIPUICCKON 1 bu6nuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHAPUIECKON https://m.eds00.ru/6054b8c1
MMOBEPXHOCTHU
Hununnap: ocHoBaHUS 1 OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIiasi ¥ OCh; 1 bubnunorexa [JOK
iouia b O0KOBOW U MOJTHON https://m.edso00.ru/188f6216
MMOBEPXHOCTHU
N306paxkenue nuIuHApa Ha
wiockocTu. Pa3Béprka nununapa.

6 Ceuenust HIMHIPA (TUIOCKOCTHIO 1 bubmorexa HOK

. P ’ https://m.edso0.ru/016e25eb
napayieIbHON UTn
MEPIEeHIUKYISIPHON OCH IIIUHAPA)
bubmuorexa [JOK
7 Konnueckast moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHMIeCKOU
IMOBEPXHOCTHU, OCb U BEPIUINHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHHC 1 BCPIIIMHA,

8 o0pa3yroIas ¥ OCh; IJIOIIAb Bubmrorexa ITOK
. . https://m.edso0.ru/897dd3b2
OOKOBOM U MOJTHOW MTOBEPXHOCTH
Y ceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIi]I/IH u gOKzBaiIl bubmmorexa [JOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTH
N306paxkeHne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHycCa.

10 Ceuenus koHyca (IIIOCKOCTHIO, bubnuotexa [JOK
MnapayjeabHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOISIICH Yepe3
BEPIINHY)

11 KoMOunarwms ten BpameHus: u bu6nuoreka [JOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONUCaHHBIA OKOJIO

12 cthepsr; chepa, BIUCaHHAS B bubnunorexa [JOK
MHOTOI'PaHHUK WJIH B TEJO https://m.eds00.ru/0b136158
BpaIICHUS

13 [TousTue 06 00béMe. OCHOBHEIC bubmuoreka [JOK
CBOMCTBa 00BEMOB Tell https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 O0bem s pa, KOHyCa https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 O0bEm wapa i oAk Chepe! https://m.edsoo0.ru/d189bde2
16 [TogoOHbIE TENNa B MPOCTPAHCTRE. bubmorexa [TOK

https://m.edsoo0.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHOIIICHUS MEXTy TUTOIIA MU
MOBEPXHOCTEN, 00bEMaMU
MMOIOOHBIX TEII

17 KonTponbhas pabora no temam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha i1ockocTH U B bu6nuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Clio’)keHne ¥ BbIYMTaHHUE BEKTOPOB bubmorexa TOK
p https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubamorexa [JOK
P https://m.edsoo.ru/dee379eb
PasnosxeHue BekTopa 1o TpéM
21 HEKOMILJIAaHAPHBIM BEKTOpaM bubmorexa IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBusno mapasmienenurnena
Pemenne 3amad, cBS3aHHBIX C
22 MIPUMEHEHUEM IIPABIII AEHUCTBUH C bubnnorexa [IOK
P P https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHatHO-BEKTOPHBINA METO
23 1} I/IPZH_IGHI/II/I reOMef WYECKHUX " bubmorexa [TOK
pup P https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cucrema
24 KOOPJHMHAT B MPOCTPAHCTRBE. bu6nmoreka [JOK
Koopaunats! Bextopa. [IpocTeiimue https://m.edso0o.ru/48db7058
3a/1a4d B KOOpJAMHATaX
o5 Yron mexay BEKTOpaMmH. bubnuoreka [IOK
CkansipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexuay bubnmoreka [JOK

IMPAMBIMHA U TNIOCKOCTAMHA

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



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

KonTponbhas pabora o teme

27 "BekTophl 1 KOOpAMHATHI B 1 bubmmorexa LOK
" https://m.edso0.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpeHME, 0000IICHNE 1
28 cucreMarusanus 3HaHuil. OCHOBHbIE 1 bubnmoreka [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo0.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpeHwue, 060061eHNE 1
29 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bu6nmoreka [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHwue, 06001meHNE 1
30 cHUcTeMaTH3alus 3HaHWi. 3a1aun 1 bubmuorexa [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHwue, 06001eHNE 1
31 cucTeMaTu3alys 3HaHui. 3ajgaun 1 bubnmoreka [JOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 0600IIeHNE U
32 cucreMartusanus 3HaHuil. OCHOBHbBIE 1 bubnuotexa [JOK
¢burypsl, GakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpUn
bu6mmorexa [IOK
33 Hrorosas konTposbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHwue, 06001meHNE 1 1 bubmorexa [IOK
crucTeMaTh3alus 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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https://m.edsoo.ru/f465d10e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 00pa3oBaHust
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBath NOHATUIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEJICTBHS U3 HUX MPU PELICHUU
' reOMEeTPHUECKUX 3a7a4
-3 OnepupoBaTh MOHATHSMH: MapalIeIbHOCTh M IMEPHEHAUKYJISIPHOCTH
' MPSIMBIX U IJIOCKOCTEHN
24 KnaccudummpoBats B3anMHOE pacroioXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBath MOHATUSMH: JBYT'PAHHBIA yTOJI, TPAaHU JBYTPAHHOIO YyIJIa,
7.5 peOpo ABYTpaHHOIO yTria, TMHEWHBINA yroil ABYTPAaHHOIO yria, rpaaycHas
Mepa IByTpaHHOIO yTia
- OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
24 Pacrio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHHUKOB (MHMpamMuaa, MpU3Ma,
' MIPSIMOYTOJIBHBIN MapasuIeIeuIel, Kyo)
KnaccudummpoBath ~ MHOTOTpaHHHMKH, BBIOWpass  OCHOBaHUS  JUIs
28 knaccuukanuu  (BBIMYKJIBIE W HEBBINYKJIbIE  MHOTOTPaHHUKH,
' NpaBWIbHbIE MHOTOTPAHHUKH, TPSMBbIE ¥  HAKJIOHHBIC IPU3MBL,
napauieNenumne;/Ibl)
29 OnepupoBatb MOHSATHUSAMHU: CeKymias IUIOCKOCTb, CEYEHHUE
' MHOT'OI'PaHHHKOB
s OOBACHATH NPUHLUIBI TOCTPOCHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSl METO/ CJIEJIOB
11 CtpouTh ce4eHHs MHOTOIPAHHHUKOB METOJIOM CJIEJIOB, BBINOJHSATh

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




7.12

BHJI CBEPXY, COOKY, CHU3Y

Pematp 3amaun Ha HAXOXJICHUE TEOMETPUICCKUX BEIMYMH 110 o0pa3iam
1501051 aJIFOpI/ITMaM, HpI/IMeHSISI HN3BCCTHBIC AHAJIUTUYCCKUEC METOAbI HpH
peI_HCHI/II/I CTaHI[apTHbIX MaATEMATHUUYCCKUX 3a1a4 Ha BBIYHUCIICHHUC
pacCTOSIHUN MEXAY ABYMSI TOUKaMH, OT TOYKH JO MPSIMOM, OT TOYKH 10

IMJIOCKOCTH, MCKAY CKPCIINBAOIUMHUCA ITPAMBIMHA

7.13

Pematp 3agaun Ha HaXOXACHUE ICOMCTPHUUICCKUX BCIIMYUH I10 06pa3uaM
WK aJlrOpuTMaM, IIPUMCHAA HM3BCCTHBLIC AHAJIMTUYCCKUC MCTOJbI IIPHU
PEIICHNKU CTaHAAPTHBIX MAaTCMAaTHUYCCKHUX 3aJad Ha BBIYUCICHHUC YIJIOB
MCKAY CKPCIIHUBAIOMIUMUCA IIPAMBIMU, MCKIY HpHMOﬁ Hn IIJIOCKOCTBIO,

MEX/1y TUIOCKOCTSIMH, IByTPaHHbBIX YIJIOB

7.14

Beraucisate 00bEMBI M IO TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ MpuMeHeHHeM (GOpPMYJI, BEIYUCIATH COOTHOIICHUS
MEXITY IUIOIIAASIMUA MTOBEPXHOCTEN, 00bEMamMu 0T0OHBIX

MHOT'OIrpaHHUKOB

7.15

OHCpI/IpOBaTL NOHATUAMU: CUMMCETPUSA B IMPOCTPAHCTBC, LHCHTP, OCb U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OChb U IIIIOCKOCTh CUMMCTPHUUN (I)I/Il“ypbl

7.16

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HH(POpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, MPEeACTaBICHHYIO Ha

yepTexkax U pUCyHKax

7.17

[TpumensiTh reomeTpuueckue (PaxTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANoJIaralolIMX HECKOJIBKO IIAroB PEIIEHUS, €CIU YCIOBHSA

MIPUMEHEHHUS 33/1aHbI B SBHOU (hopMe

7.18

[IpuMeHATs mpocTEHIIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHUKAIITMOHHBIC CUCTCMBI ITPU PCIICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

HpI/IBOI[I/ITb NNpUMEPBI MATCMATUYCCKUX 3aKOHOMepHO0TeI’I B IIpUpoAC U

JKU3HU, PACIIO3HABATDH MPOABJICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MOJTyuyeHHbIE 3HAaHUS HA PAKTUKE: aHAJIM3UPOBATh peaslbHbIe
CUTyallul M TPUMEHATh MH3Y4YEHHbIE TOHATHS B IIpOLECCE IIOMCKa
pemenus MaTeMaTHYECKU c(hopMyJIMPOBAHHOMN po0IeMBl,
MOJIETUPOBATh peajbHbIE CUTYyallMH Ha SI3bIKE T€OMETPUHU, HCCIEA0BAThH
IIOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM I'€OMETPUUYECKUX NOHATUH U
TEopeM, amrmapara anreOpbl, peraTh MPaKTHYECKUe 3aauu, CBSI3aHHBIC C

HAaXOXXIACHUCM I'COMETPUICCKUX BEJINYNH




11 KIIACC

Kon IIpoBepsiemble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeIHero 0011ero o0pa3zoBaHus
pe3yJjbTarTa
6 I'eomeTpus
OnepupoBaTh MOHATUAMU: HWIMHIAPUYECKas TOBEPXHOCTh, 00pa3yoiiye
6.1 HWINHAPUYECKON IMOBEPXHOCTH, LMIMHIP, KOHUYECKAs MOBEPXHOCTH,
' oOpa3yrole  KOHHUYECKOH  MOBEpPXHOCTH, KOHYC, cdepuyeckas
HOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHus (IUJIXHIP, KOHYC, cdepa U 1map)
6.3 OOBSICHSTH CITOCOOBI TTOJTYYCHUS TEJ BpAIICHUS
6.4 KnaccudunupoBaTs B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBaTh TMOHATHAMHU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOM, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W MIIOIMIAAU TOBEPXHOCTEH Ten BpalleHHUs,
' T€OMETPUUECKHX Tell C MPUMEHEHHEM POpMyIT
OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHK, BIHUCAaHHBIM B cdepy H
6.7 OTIMCaHHBIN 0KOJIO cephl, chepa, BMMCaHHAST B MHOTOTPAHHUK WJIH TEJIO
BpallleHus
6.8 BBIUMCIATE  COOTHOIICHHST MEXIy IUIOIAASIMH TIOBEPXHOCTEH U
' 00BEMaMU TIOJJOOHBIX Tell
6.9 N3006paxxaTh n3ydyaeMbie GUTyphl OT PYKH U C TIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKHM U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUryp: BUA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus
W3Bnekatb, MHTEPHIPETHPOBATH M NPEOOPa3OBBIBATH HWH(MOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (GUTYypax, MPeICTaBICHHYI0 Ha
YepTekax U pUCYHKax
[TpumensTh reomeTprueckue (HaKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a/1a4, MPEIOJIAraloluX HECKOJIBKO IIaroB PEIICHHs, €CIH YCIOBHS
MIpUMEHEHHS 33aJaHbl B IBHOH (popme
6.13 OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmmomHATE )IGP'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYWTAHHUA BCKTOPOB U
YMHOKCHHA BCKTOpPAa HaA 4YHUCIIO, 06'B${CH$ITI>, KakKUMH CBOMCTBAaMH OHH

o0J1aaroT

6.15

HpI/IMCH}ITB IMMPaBUJIO ITapaJuICIenuIicaa npu CJI0KECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATHIMHU: JEKAPTOBBI KOOPJIWHATHI B TPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA,
yrol MEXKIy BEKTOpaMH, CKaJspHOE IPOU3BEIEHHE BEKTOPOB,

KOJIUIMHEAPHBIC 1 KOMITIJIIAHAPHBIC BEKTOPEI

6.17

HaxomuTh cymMMy BEKTOpOB U IMPOU3BEACHHE BEKTOpa Ha YUCIIO, yToJ
MEXy BEKTOpaMH, CKaJIIpHOE MPOU3BE/ICHUE, PACKiIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3aIIaBaTB IJIOCKOCTb YPAaBHCHHUCM B I[GK&pTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemate mpocTedimime reoMeTpUYECKHME 3aJayd  Ha IIPUMEHEHUE

BCKTOPHO-KOOPAHMHATHOI'O METOa

6.20

PemaTe 3aa4u Ha aO0Kas3aTcJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUH H
HaXOXKACHUC I'COMCTPUUCCKUX BCIUYHH IIO o6pa3uaM W aJIrOpuTMam,
IIPUMCHSA HU3BCCTHBIC MCTOABI npu peuieHnun CTaHapPTHBIX

MAaTEMATHYCCKHUX 3a4a4

6.21

[IpumensTh mpocTelMe NpOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI TP PCHICHUU CTCPCOMCTPHUICCKUX 3a1aY

6.22

HpI/IBO,[LI/ITL MpUMEPbI MAaTEMATUICCKUX 3aKOHOMepHOCTeﬁ B IIpUpoac nu

JKU3HU, PACIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHnsTh MOJlyuyeHHbIE 3HAHMA HA TPAKTUKE: AaHAIU3UPOBAThH
peanbHble CUTyallud W TNPUMEHATh M3YYEHHbIE IMOHATHS B Ipolecce
MOMCKA pELIeHUs MaTeMaTh4ecku chopMyIUpOBaHHON MpoOIEeMBI,
MO/JICJIUPOBATh peajbHblEe CUTyallud Ha S3bIKE F€OMETPUH, HCCIE0BaTh
IIOCTPOEHHBbIE MOJIENM C MCIOJIb30BAaHUEM T'€OMETPUUYECKUX HMOHATHH U
TEopeM, amnmapara ajreOpbl, pelaTb MPaKTUYECKUe 3a/1a4k, CBA3aHHBIE C

HaXO0XIACHUECM I'€COMETPHUICCKUX BEJINYHNH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, IMJIOCKOCTb, MPOCTPAHCTBO.
[Tonsatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUU:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

1.2

B3aumHOoe pacnonoxkeHue OpAMBIX B MPOCTPAHCTBE:  MEPECEKAOIINECs,
napajuielibHble M CKpeuuBarouecss mnpsMble. [lapannenbHOCTh MOPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsSMble B  MHPOCTPAHCTBE,
MapajieIbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMOM M IJIOCKOCTU. YTIBI C
COHANPABJICHHBIMA CTOPOHAMH, YIOJA MEXIy TNpPSAMBIMH B TPOCTPAHCTBE.
[TapaniaenbHOCTh MIOCKOCTEN: MapaijieNbHble MIIOCKOCTH, CBOWCTBA MapaliesIbHbIX
iockocteit. [IpocTeiimme npocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,

Ky0, mapaJijienenures, NocCTpOeHUEe CeYeHN

7.3

[lepneHIUKYISIPHOCTh MPSAMON M IUIOCKOCTH: TNEpPHEHAMKYJSpHbIE MpsIMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapajuICIbHbIE U IEPIEHANKYIISPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIEHIUKYJISIPHOCTH IPSIMON U TUIOCKOCTH, TEOPEMA O IPAMOM NEPIEHANKYIIAPHON
IUIOCKOCTH. YTIJIBI B TPOCTPAHCTBE: Yrojd MEXIy MpsAMOM M IIOCKOCTBIO,
JByTPaHHBIA YroJl, JIMHEHHBIA Yyroa JByrpaHHoro yria. Ilepnengukynsap u
HAKJIOHHBIE: PAacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpPSIMOW J0
TUIOCKOCTH, MPOEKIHs (UTYyphl Ha MIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NpU3HaK  MEepPHEeHAMKYJISIPHOCTH  ABYX  Iwiockoctedl. Teopema o  Tpéx

HEePIEeHIUKYISIpax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAaHHHKA, BBIIYKIIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHsHuka. IIpusma: n-yronbHas
npu3Ma, TPaHH U OCHOBAHMS IPHU3MBI, NpsMas U HAKJIOHHAs MPHU3MBbI, OOKOBast U
IIOJIHAS ITIOBEPXHOCTH Npu3Mbl. [lapamienenumen, NpsMOyTroiabHbIA NapalIeIeIUIIE]]
u ero corcrtsa. Ilupamuga: N-yrosnbHas nupaMuaa, rpaHu U OCHOBAaHUE ITUPAMUIIBI,
OOKOBast M IMOJHAsI MOBEPXHOCTh NMUPAMUABI, IPABUIbHAS M YCEUEHHAs MUPaAMUIA.

ONEMEHTHI nNpusMbl MW IMUpPAMUIBL. HpaBI/IHBHHC MHOT'OT'paHHUKH: IIOHATHC




MIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs NpU3Ma M TpaBWIbHAS NHpaAMUAA,
IIpaBWJIbHAs TPEYroJibHAs MUpaMuAa U MPaBUIbHBIA TeTpa’ap, Kyo. IlpencraBnenue
O TIPaBWJIbHBIX MHOTIOIPAaHHUKAX: OKTa3Jp, AOAeKa’aAp U uKocadapyrue CeueHus

MMPU3MBI 1 ITUPAMUBI

7.5

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBhl CUMMETPUU B NIUPAMMJIAX, apauleIenuIe1ax, IPaBHUIbHbIX

MHOT'OrpaHHUKax

7.6

Brruncnenue >1eMEHTOB MHOTOTPaHHHMKOB: p&Opa, auaroHanu, yriel. Ilnomane
OOKOBOM TIOBEPXHOCTH M TIOJIHOM TIOBEPXHOCTH TPSIMOM TIPHU3MBI, ILJIOMIATh
OCHOBaHHH, TeopemMa 0 OOKOBOIH MOBEPXHOCTH MPsIMOH mpu3Mel. [1nomans 60koBoM
MOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOM MUpaMHIbl, TeopeMa O IUIOHIAIn

yceu€HHOoI nupamuabl. [lonsatue 06 06béme. O0bEM nUpamMubl, IPU3MbI

1.7

ITono6uble Tena B npoctpaHcTBe. COOTHOIIEHUS MEKIY IJIOLIAASIMU IIOBEPXHOCTEMH,

00BbEMaMU ITOTOOHBIX TENT

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

6

I'eomerpus

6.1

I_II/IJ'II/IH,[[pI/I‘leCKaH IMOBCPXHOCTD, o6pa3y}0mI/Ie L[I/IJIHH,Z[pI/I‘leCKOﬁ IMOBCPXHOCTH, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHI[pZ OCHOBaHHUS U OOKOBas MOBCPXHOCTD,

oOpa3yrolas u 0Ch, TUIONIaab OOKOBOW 1 TIOJIHOM TTOBEPXHOCTH

6.2

Konnueckas moBepXxHOCTh, 00pa3yrole KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoi moBepxHocTH. KoHyc: ocHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
ionaab OOKOBOM M TOTHOW TMOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpasyrolue u

BbBICOTA, OCHOBAHHUA U OokoBas MMOBCPXHOCTH

6.3

Ccdepa u map: ueHTp, paauyc, TuaMerTp, oAb MOBEPXHOCTH cdepbl. BzaumHoe

PacCIIOJIOKCHUC C(I)epbl N IIJIOCKOCTH, KacCaTCJibHas IIIOCKOCTH K C(bepe, Iiomanab

cdepsl

6.4

N3o0paxenue Ten BpallieHUs Ha TII0OCKOCTH. Pa3BépTka mUIMHIpa U KOHYCa

6.5

KOM6HH3HI/II/I TCJI BpallCHUSA W MHOTI'OI'PAaHHHKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCaHHAA B MHOI'OI'PaHHUK, HJIM TCJIO BPAlICHHA

6.6

[Tonsatue o6 o0BvEme. OcHOBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
OpSAMOYTIOJBHOTO Tapaijenenunena M ciaeactsus u3 He€. OObEM IMIMHIpA,

KoHyca. O0BEM 11apa 1 IIomaab chepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS  MEXKAY  IUIOIMIAISIMU

0.1 MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI
6.8 Ceuenuss mwivHApa (MapauielbHO W TEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca
' (mapannenbHOe OCHOBAHHUIO M MPOXOASIIEE Yepe3 BEPIINHY ), CCUSHHUS Iapa
Bekrop Ha mimockoctd m B mpocTpaHcTBe. CIIOKEHHWE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOXEeHHEe BEeKTOpa Ha 4ucio. PaznokeHue BeKTOpa Mo TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBuio mapamnenenunena. PemieHne 3amad, CBA3aHHBIX  C
MIPUMEHECHHUEM TMPaBUJI ACHCTBUI C BEKTOpaMU
[IpsmoyrosipHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BeKTOpa.
6.10 [Ipocreitmue 3agaun B KOOpAMHATaX. YTod Mexay Bektopamu. CkaasipHoe

IIPOU3BEICHUE BEKTOPOB. BpIUMCICHUE YIVIOB MEXAY NIPSIMBIMU U IUIOCKOCTSMH.

KoopauHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUH FEOMETPUUECKUX 3a1a4




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YVJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEITHET'O OBLHIET'O OBPA3OBAHUA

Kon
NpoBePsIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOEHMS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl CPpeIHEro 0011ero
o0pa3oBaHus

Binanenne meromamu J0Ka3aTenbCTB, AITOPUTMAMHU PELIEHUS 3ajad;
yMeHue (QOpMyIUpOBaTH M ONEPUPOBATH MOHATUSMU: OIpEAeSICHUE,
akcuoma, TEOpeMa, CJIEeACTBHE, CBOMCTBO, INPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYITUPOBKU; IPUMEHSTH UX; YMEHUE (GOPMYIINPOBATH
00paTHOE M TPOTUBOIIOJIOKHOE YTBEpPXKIEHUE, MPUBOJUTH TMPUMEPHI H
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MAaTEMaTU4YeCKOW WHAYKINY;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXAECHUA IIpU PpELIEHUM 3ajady,
OLICHMBATh  JIOTMYECKYIO  IPaBWJIBHOCTb  pacCyXIEHUH; yMEHHE
OIEpUPOBATh MOHATHAMH: MHO)KECTBO, IOJMHOXECTBO, ONEPALMU HAJ
MHOXECTBAMU;, YMEHHUE HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIH
anmnapar AJi1 ONUCAHMS PEAJIbHBIX MPOLECCOB U SBJICHUN U NMPU PELICHUHU
3aja4y, B TOM 4YHCI€ U3 JAPYrHMX Y4YeOHBIX TMPEAMETOB; YyMEHHE
OTepupOBaTh MOHATUSAMHU: Tpad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb W OIHKCHIBaTh Tpadbl pa3InYHBIMU

crocobamu; UCIIOJIb30BATh I'padbl MpU PELICHUH 3314

YMeHne omnepupoBaTh MOHATUSMHU: HATYpajJbHOE YHCIIO, IIETI0€ YHCIIO,
CTETICHB C IEJIBIM [TOKa3aTeeM, KOPeHb HAaTYPaJIbHOUN CTENEHH, CTEIICHb
C pamuoHAaJIbHBIM  IOKa3aTelieM, CTeNeHb C  JICWCTBUTEIHHBIM
nokaszateneMm, JorapupM 4YHCIa, CHHYC, KOCHHYC U  TaHICHC
IMPOU3BOJIBHOI'O YHCJA, OCTATOK IO MOAYJI0, palUuOHAIIBHOC YHUCIIO,
UppallMOHANIFHOE  YHUCIO,  MHOXECTBa  HATYypalbHBIX,  IENbIX,
palMoOHANbHBIX, JICUCTBUTENBHBIX YHCEN; YMEHHE HCIIOIbh30BATh
MPU3HAKH JICJTMMOCTH, HAUMCHBIIMA OOIIUI JETUTEeIh U HAaHMMEHBIIICEe
o01iee KpaTHOe, alropuT™ EBKiIHIA MpH pelIeHUH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMK ~ TIO3UITUOHHBIMH ~ CHCTEMaMH  CUHUCIICHUS, YMEHHE
BBIIOJIHSTEH BBEIYUCIIEHHE 3HAUEHUU U Hp606p330BaHI/I${ BBIpa)KeHI/Iﬁ CcO
CTENeHsAMH M JorapudMamu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BBIPDA)KECHUI; YMEHHE ONEPUPOBATH IOHATUSAMHU: IIOCIIEI0BATEIBHOCTD,




apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEYHO YOBIBAIOIIAs TI'eOMETPUYECKas TMPOTPECCHs; yMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dbopMyn; yMEHHE OIEpPUPOBAaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMILJIEKCHBIE YKCIIA, MOAYJIb U ApIYMEHT KOMILJIEKCHOTO
yrucna, (¢GopmMa 3amMcH  KOMIUIEKCHBIX 4ucen  (reoMerpudeckas,
TpUTOHOMETpUYecKass W  anreOpauyeckas); yMeTb IPOU3BOJUTH
apupMeTHYeCKue IeHCTBUS C KOMIUICKCHBIMH YHCIaMH; HPHUBOANUTH
IPUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  4YHCEJ;  OINEepUpOBATh
NOHATHAMM: MaTtpuma 2x2 wu  3x3, OIpeneauTeNb  MaTpHILBI,

FGOMGTPI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMHU: pPalUMOHAIbHBIE, WPPALMOHAIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, JIOTapu(MUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHMsI U HEPABEHCTBA, HUX CHUCTEMBbl, YMEHHE ONEpUpOBaTh
MOHSTUSIMU: TOKIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHHUE, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPABHEHUHW W HEPABEHCTB, PaBHOCUIBHOCTH
YpaBHEHHUI, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEPABEHCTBA U CHCTEMbI C IMOMOILNBIO Pa3IMYHBIX MPUEMOB; pEIIAThH
YpaBHEHHUs, HEPABEHCTBA U CHCTEMBl C IapaMeTpoOM; IPHUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTeMaTU4YECKUX

3ala4q 1 3a1a4 U3 pa3JINIHbIX obOnacreit HAYKHU U peanLHoﬁ JKHU3HHU

YMeHue onepupoBaTh MOHATHAMU: (QYHKUUS, YETHOCTh (YHKIMH,
NEPUONYHOCTh (DYHKIUH, OrpPaHUYCHHOCTh (YHKLUH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (QYHKIUHM, HauOOJIbllIee U HaUMEHbIlIee 3HAUCHUS
(yHKIMHM HA POMEXYTKE, HENIPEphIBHAS (DYHKIIHS, aCUMIITOTHI Tpaduka
GbyHKIMHU, TIepBas ¥ BTOpas MPOU3BO/IHAS (YHKIINH, T€OMETPHUYECKHUIA 1
¢u3nyeckuil CMbBICI MPOU3BOJHOW, MepBOOOpa3Hasi, OINpeaAeaEHHbIN
MHTETPaj; YMEHHE HaXOJWUTh ACUMITOTHI Tpaduka (YHKIUH; YMEHHE
BBIUUCIIAT  MPOU3BOJHBIE CYMMBI, IPOHM3BEACHHUS, YACTHOTO H
KOMIO3ULMN (YHKIWH, HAXOJUTHh YpaBHEHHE KacaTeldbHOH K rpaduky
(GYHKIMU; yMEHUE HaXOJIUTh MPOU3BOAHBIE 3JEMEHTApHBIX (YHKINH;
YMEHHE HCMOJb30BaTh MNPOM3BOIHYIO JUIsI HCCIENOBaHUSA (DYHKIHHA,
HaXO/JWUTh HauOOJbIIME M HAUMEHBIIME 3HA4YeHUs (QYHKUUN; CTPOMUTH
rpauKd MHOTOWIEHOB C HCIOJIb30BAHMEM almapaTa MaTeMaTHYECKOro
aHanmu3a; TNPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHsS HaWIydIlIero

pEeICHHA B IMNPUKIAAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHUYCCKHX H




(bu3MYecKUX 3amadax; HAXOAUTh TUIOMAAN H 00BEMBI QUTY C MTOMOIIBIO
WHTErpaJjia;, MPUBOAUTH MPUMEPHl MATEMATUYECKOTO MOJCIUPOBAHUS C

noMoIbio auddepeHnanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKIUH, OOpaTHAas
GyHKIMSA, KOMIO3UIMS (YHKUWH, TUHEHHas (yHKIHS, KBaJIpaTU4Has
byHKIHA, paioHagbHas byHKIMSA, CTETIEHHAA byHKIHA,
TPUTOHOMETpUYECKHEe  (PYHKIUH, OOpaTHble TPUTOHOMETPUYECKHUE
¢GyHKUMH, TOKa3aTenbHas M Jorapudmuyeckas (yHKIHUH; YyMEHHE
CTPOUTH TpapUKH HM3Y4YEHHBIX (QYHKLUH, BBIIOIHATH MpeoOpa3oBaHUs
rpa¢ukoB (GYHKLIUH, UCTIOJIB30BaTh IPAQUKH AJIs1 U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, NpU peIleHUH 3afad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peaslbHOW JKU3HU; BBIPAXKaTh (POPMYIaMH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMHU; UCIOJIB30BaTh CBOMCTBA W TpaduKu QYHKIUH IS
peleHus ypaBHEHH, HEPAaBEHCTB U 33/1a4 C IMapamMeTpaMu; n300pakaTh
Ha KOOPJAMHATHOM IUIOCKOCTM MHOXKECTBA PpEIICHUM ypaBHEHMIA,

HCPABCHCTB U UX CUCTEM

YMmenue peimiaTth TCEKCTOBBIC 3aJa4dd PA3HBIX TUIIOB (B TOM 4YHCJIC Ha
MPOUCHTHI, AOJIM U YaCTH, Ha IBUKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
YyCiyr, HaJIOT'U, 3alda4i 13 obnactu yhpaBJICHUA JIMYHBIMU U CEMEHHBIMU
(I)I/IHchaMI/I); COCTaBJIATH BBIPAXKCHUA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMBI IO YCJIIOBUKO 3aJavu, HUCCIICAOBATH IIOJTYYCHHOC PCHICHUC U
OLICHUBATH HpaB,I[OHOI[O6HOCTB pE3yjabTaTOB;, YMCHHC MOACIINPOBATH
pC€albHBIC CHUTyallUKM Ha A3BIKC MAaTCMATUKH;, COCTABJISATH BBIPAXKCHUA,
YpPaBHCHUA, HCEPABCHCTBA W HWX CHCTEMBI 110 YCJIOBUIO 3aJayu,
HCCIICA0BAaTh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM aIllapara

anredpbl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpEIHEE apuPMETHIECKOE, MEIuaHa,
HauOoJbIllce W  HAUMEHBIIEC 3HAUYCHUS, pa3Max, JUCIEPCHs,
CTaHJapTHOE OTKIOHEHHWE YHCIOBOrO HabOpa; yMEHHE W3BIIEKATb,
MHTEPIPETHPOBaTh WH(POpPMAIIMIO, MPEACTABICHHYI0 B Tabmuiax, Ha
auarpammax, rpadukax, OTpakaroIlyro CBOWCTBA PealbHBIX MPOIECCOB U
SIBJICHUH; TIPEACTaBIATh UH(DOPMALIMIO C TOMOIIBIO TAOJIUIl U AUATPAMM;
UCCJIEeI0OBaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHHEM
rpaguueckux METOJOB M  JJIEKTPOHHBIX CPEICTB; TIpaduyuecku
UCCJIeIOBaTh COBMECTHbIE HAOJIOACHHUS C [OMOINBIO JHarpaMm

pacceuBaHus U JMHEUHOW PErpeccun




YMeHune onepupoBaTh NOHATHUSAMH: CIyYalHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIYYaHOTO COOBITHS; YMEHHE BBIUYUCIIATH
BEPOSTHOCTh C HWCIIOJIb30BAaHHEM TpaUuIecKuX METOJIOB; NPUMEHSTH
(bopMyJIBl CIOXKEHUS M YMHOXXEHHS BEpOATHOCTEH, (GopMyily MOIHOMA
BEpOSATHOCTH, (popmyiry bepHym, komOuHATOpPHBIE (GaKThl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH peabHBIX COOBITHH; YMEHHE OIEepPHpPOBATH
MOHATUSIMH: ClIydailHash BeJIMYMHA, paclpeiesieHHue BEepOSITHOCTEH,
MaTeMaTH4YeCKoe OXHJaHHe, AMCIEPCHUs M CTaHAApTHOE OTKIOHEHHE
CllydallHOM  BEJIMYUHBI, (QYHKLUUU pPACIPENENeHUuss U  IUIOTHOCTH
PaBHOMEPHOT'0, TOKa3aTeNbHOIO W HOPMAJBHOIO paclpelelieHuil;
YMEHHE UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEIeNICHU Ui
pelieHus 3aja4; 3HAaKOMCTBO C IOHATHSAMM: 3aKOH OOJIBLIMX YHCel,
METO/bl BBIOOPOYHBIX HCCIIEJOBAHNUN; yYMEHHE IPHUBOAUTH MPUMEPHI
MIPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCEN B NPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHE ONEPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAHOBKA,
YHUCIIO0 COYETaHWi, YHCIO TEepPecTaHOBOK; OMHOM HpIOTOHA; ymeHme
MPUMEHSITh KOMOMHATOPHBIE (PaKTHl M PACCYKICHHS [T PEIICHHS 3a]1a4;
OLICHUBATD BEPOSITHOCTH  PEAJIbHBIX COOBITHIA; COCTaBJIATh

BCPOATHOCTHYIO MOACIIb U HHTCPIIPETUPOBATH HOHy‘lCHHBIﬁ pe3yJibTaT

YMeHue onepupoBaTh MOHATUSIMU: TOYKa, MpsMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yrja, IUIOCKUH yrod,
JBYTPaHHBIA YTOJ, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOIIMECS MpsSMBbIE,
MapajjieIbHOCTh U MEPHEeHAUKYISIPHOCTh MPSMBIX U IJIOCKOCTEH, yron
MEXAy NPSAMBIMH, YroJd MEXAY HPSIMOW U IUIOCKOCTBIO, YTOJ MEXKAY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMHU, PACCTOSIHUE MEX/1Y IUIOCKOCTSIMH; YMEHHE HCIIO0Ib30BaTh MpU
pelIeHu 3a/lady U3y4eHHBbIE (PaKThl U TEOPEMbI TUIAHUMETPUU;, YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA; CTPOUTH
MaTeMaTHYECKHE MOJEIN C IIOMOIIBIO TI'€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU IMPAKTUYCCKUC 3aaa4Un

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMIAAL (QUIyphl, 00BEM (UTYDBI,
MHOTOI'PaHHUK, MMPAaBUJIbHBII MHOTOTPAHHUK, CEYCHHE MHOI'OI'pAaHHHKA,
KyO0, mapajuienenuies, Npu3Ma, nupamuaa, (urypa u MOBEpXHOCTbH
BpallleH!sl, [WIMHIP, KOHYyC, wmap, chepa, miomane chepsl, MmIomaib
MOBEPXHOCTU MHMpaMMJIbl, MPU3MBI, KOHycCa, LWIMHApPA, 00BEM KyoOa,

MPSIMOYTOJIBHOTO TMapajieNienunea, MUpaMuabl, MpU3Mbl, LWIMHIpA,




KOHYyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUYEHHUs KOHyca U LWJIMHIpA,
napajijiesibHble OCH WM OCHOBaHHUIO, CEUEHHUE IIapa, IUIOCKOCTb,
Kacawomasica cdepsl, HWIMHApPA, KOHYCa; YMEHHE CTPOUTbh CEUYEHHE
MHOTOTpaHHHUKA, U300paxaTb MHOTOTPAHHUKH, (PUTYpPBl U TTOBEPXHOCTH
BpAIlICHUs, UX CEUEHUS], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATh CBOWCTBA F€OMETPUUYECKUX (UTYD, CAMOCTOSATENHEHO
(dhopMynHUpoBaTh ONpEaeICHHU U3y4aeMbIX (PUTYp, BBIIBUTATH TUTIOTE3BI
O CBOMCTBaxX M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
OmpoBepraTh MUX; yMEHHE MPOBOAMUTH KiacCUpUKauoo ¢GUryp Imo
pPa3IUYHBIM TPU3HAKaM, BBHIMOJIHATH HEOOXOIWMBIE JOMOIHUTEIbHBIE

IMOCTPOCHUA

11

YMeHue omnepupoBaTh MOHATUSAMM: JIBIJKEHHE B  IPOCTPAHCTBE,
napajuieNbHbIN MePEeHOC, CUMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOMO00Ms, TOMO00HBIE QUTYPBI, YMEHHE
pacro3HaBaTh paBHbIE W NOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBC, ApPXUTCKTYPEC; HCIIOJIB30BATh I'COMCTPUUYCCKHEC OTHOLICHUSA
Inpu pemicHUMU 3aaa4;, HaXOAWUTb TI'COMCTPHYCCKUC BCIMYMHBI (I[JII/IHa,
yroJ, IIomanab, o0BEM) TpH pelIeHUH 3a7ad M3 JPYruX Y4eOHBIX
MPEAMETOB U U3 PEATbHOU KU3HHU; YMEHHE BBIUYUCISATH T€OMETPUUYECKUE
BEeITMYMHBI (IJIMHA, YTOJ, IJOom@aab, 00BEM, MIOMAAb MOBEPXHOCTH),
UCTIONIb3Ysl M3y4YeHHBbIe (OPMYIbI U METOMABI, B TOM 4YHCIE: IUIOIAIb
MOBEPXHOCTU MUPAMUJIbI, TIPU3MBI, KOHYCa, WIWHAPA, TIOMAab chepsl;
00b€M Ky0a, MpSMOYTOJILHOTO MapajlieNenunena, NUpaMubl, MPU3MBL,
WIMHAPA, KOHYyca, IIapa; yMEHHWE HaxOAUTh OTHOILIEHHE OOBEMOB

MOJI00HBIX (hUTYp
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VYmMmenue ONCPpUPOBATH IMTOHATUAMMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAHNHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HA 4YKCJO, Pa3JIOKEHHUE BEKTOpa 1o Oasucy,
CKaJISIPHOE TPOM3BE/ICHUE, BEKTOPHOE TMPOM3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHC HUCIIOJIbB30BATh BeKTOprIfI u KOOpI[I/IHaTHBIf/’I METO
JUI  pEIIeHUs TeOMETPUYECKMX 3a7ad M 3a7ad JAPYruxX yueOHbBIX

npeaAMETOB
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YMeHue BbIOMpaTh MOAXOASAIIMH METOA JUIS pElICHUS 3ajavH,
MMOHUMAHWE 3HAYUMOCTH MATEMaTUKH B W3YYECHHUU TMPHUPOIHBIX |
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

IIPOABJICHUC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHE IIPHUBOJIUTH




MIpUMEPBl  MAaTEMAaTHYECKUX OTKPBITUHA POCCHUCKOM W  MHUPOBOU

MaTeMaTH4EeCKON HAYKH




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
IHO MATEMATHUKE

HpOBepﬁeMblﬁ JTEMEHT COACPRKAHUSA

Kona
1 Yucna v BBIYHCICHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku A€IMMOCTH LEIBIX YHCEN
1 Pammonaneubie  umucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOH, MPOICHTHI,
' OeCKOHEUHBIE IEPUOANUECKHE APOOH
13 Apudmernueckuil KOpeHb HATypajJbHOM cTeneHu. J[eHcTBUs ¢ apuPMETHUECKUMU
' KOPHSIMHU HaTypaJIbHOW CTETIEHU
14 Crenens ¢ nenbM nokazateneM. CTeneHs ¢ palliOHAIBHBIM Moka3aTeneM. CBoiicTBa
' CTETICHH
15 CuHyC, KOCHHYC W TaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uucna. /lecATHYHBIE U HATYPAITBHBIC JTIOTAPHUPMBI
JleiicTBuTenpHbIe YHUCHA. ApUPMETHYECKHE Olepaluu ¢ JIeHCTBUTEIBHBIMU
1.7 yuciaamu. [IpuOakEHHbIe BEIYUCIEHHS, TIPAaBUJIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJbTaTa BBIYMCICHUN
18 [IpeoOpaszoBaHue BhIpaKEHUI
1.9 KommnekcHsle uncna
2 VYpaBHEeHUS U HEpaBEHCTBa
2.1 Lensie u 1poOHO-panioHaIbHbIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHUS
2.4 [Toka3zarenbHble U TorapupMUUECKre ypaBHEHUS
2.5 [enbie 1 IpoOGHO-paIiOHATbHBIE HEPABEHCTBA
2.6 HppanuronanbHble HEPABEHCTBA
2.7 [TokazaTenpHBIC U JOoTapu(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuueckrue HEPaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMu
211 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeeuTenb MaTPUIIbI




@OyHKIMU U TpaduKu

OyHknms, cnocoObl 3amanus ¢GyHkiuu. ['paduk ¢yHknuu. B3aumHO oOpaTHBIC

3 ¢ynkunu. YétHsie 1 HeuéTHbIe pyHKIMU. [lepuoanueckue GyHKINU
OOnactb ompeneneHus W MHOXKECTBO 3HaueHWH ¢ynkimuu. Hymm ¢yskuumu.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumyMbl 1 MHMHUMYMbI ¢GyHKuud. HaumOosbliee ¥ HauMeHbIlee 3HAa4YCHUE
(GYHKLINU Ha IPOMEXYTKE
33 CreneHHass (yHKIMS C HaTypaJlbHBIM W II€JbIM TOKaszateneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpHS N-OU CTENEHU
34 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaduKu
3.5 [TokazarenpHas u morapugmuueckast pyHKINHU, X CBOMCTBA U Irpaduku
36 Touku paspbiBa. AcuMnToTrel TpagukoB ¢yHkuumid. CBoiicTBa  (yHKIMH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. @opmysa CiI0XKHbBIX MPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHajinsa
4.1 [TpousBognas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHMA
[IpumeneHne NPOU3BOAHONM K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxoxaeHne HauOONbIIer0o ¥ HaUMEHBIIETO 3HA4eHUs (YHKIWU Ha
OTpe3Ke
4.3 [lepBooGpa3nas. Murerpan
5 MHoxecTBa U JOrHKa
5.1 MHoOXecTBO, onepanu HaJ MHOXKecTBaMuU. [narpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTE U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 Bepostaoctb
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTU B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPALLECHUS




7.5

KoopaunaTel 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anreOpa 1 Hayajga MaTEMaTHYECKOr0 aHaJIN3a, FTEOMETPHSL.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byry3os B.®., Kagomues C.b. u np.

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI /UIA YYUTEJIA

Meroanueckue pekomenaanuu. 10-11 xmaccsl (k yaeOuuky Artanacss JI. C. u

zp.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCHI CETU
UHTEPHET
Poccuiickas anexkTpoHHast IKOJIa

https://resh.edu.ru/






