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IHOSACHUTEJIBbHAS 3AIIUCKA

["'eoMeTpus gBisieTcss OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO
o0miero o0pa3oBaHus, TaKk KakK OOECIeYynBaeT BO3MOXKHOCTh HM3yYCHUS
JUCHMIUIMH ~ €CTECTBEHHO-HAyYHOM  HANpaBIEHHOCTH U MPEIMETOB
ryMaHUTapHOTo IUKIa. [TockonbKy JIornueckoe MbllieHue, opMupyemoe
0pu W3YYCHUH OOYYalOUIMMHUCS TOHATUHHBIX OCHOB TE€OMETPUHU, NpHU
JI0Ka3aTeJIbCTBE TEOPEM U MOCTPOCHUH LIETIOYKH JIOTUYECKUX YTBEPIKIACHUI
IIPU PELICHUU T€OMETPUUYECKUX 3aJay, YMEHUE BbIIBUTaTh U ONPOBEPIaTh
TUIIOTE3bl  HENOCPEJICTBEHHO MCHOJB3YIOTCS IPU  PEIIEHUU  3a]ad
€CTECTBEHHO-HAYYHOI'O IIUKJIa, B YACTHOCTH (PU3NYECKUX 3a]a4.

[lear ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha
yIIyOJIEHHOM YpPOBHE — Ppa3BUTHE WHAUBUIYAIbHBIX CIOCOOHOCTEH
oOyuJaroluxcs npu U3y4eHUH reOMETPUH, KaK COCTaBIISAIOLIECH MpeaAMETHON
obnmactu  «Marematuka ¥ UHQOpPMATUKa»  dYepe3  oOecredyeHue
BO3MOXXHOCTH MPHOOpPETEHUs] M  HCIOJIb30BaHHUS Oojiee TIIyOOKHX
r€OMETPUYECKUX 3HAHUW U JEUCTBHUM, CHEHUPUYHBIX TE€OMETPUH, H
HEOOXOAMMBIX ISl YCHEWIHOTro Mpo¢eCcCHOHANBHOTO  00pa3oBaHus,
CBSI3aHHOTO C UCIIOJIb30BAHUEM MaTEMaTHKHU.

[TpuoputeTHBIMM 3aayaMH  Kypca TE€OMETpUU Ha YriyOJaéHHOM
YPOBHE, PacCHIMPSIONIMMU M YCHJIMBAIOIIMMHU Kypc 0a30BOro YpOBHS,
SBJISFOTCSI:

paciiMpeHre TNpPEJCTaBICHUS O TeOMETPUM KakK YacTH MHPOBOM
KyJIbTypbl W (OPMHUPOBAHUE OCO3HAHUS B3aWMOCBSI3U TEOMETPUU C
OKPY>KaIOIIUM MUPOM;

dbopMHpoBaHUE MPEICTABIECHUS O IPOCTPAHCTBEHHBIX QUTYpaxX KaK O
BOKHEUIINX MAaTEMaTUYECKUX MOJIEAX, MO3BOJSIONIMX OMUCHIBATh H
U3ydaTh pa3HbIE SBJICHUS OKPYXKAIOUIETO MHpa, 3HAHUE MOHSATHUITHOTO
anmaparta 1no pazzaeny «CrepeoMeTpusd» y4eOHOro Kypca reOMeTpUH;

dbopMupoBaHHEe YMEHHUS BJIaIETh OCHOBHBIMH TOHSATHSMH O
POCTPAHCTBEHHBIX (PUTypaXx M WX OCHOBHBIMH CBOWCTBaMH, 3HAHHE
TeopeM, GOpMyJ1 U YMEHUE UX PUMEHSATh, YMEHUS JOKA3bIBATH TEOPEMBI U
HAXOJHUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHHS 33/1a4;



dbopMHpoBaHUE yMEHUSI paclO3HaBaTh Ha yepTekax, MOJEISAX U B
peajbHOM MHpPE MHOTOIPAHHMKM W Tejla BpalleHUs, KOHCTPYHPOBATh
F€OMETPUYECKHE MOJIEIH;

dbopMHupOBaHWEe TIOHMMAaHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO
MOCTPOEHUSI MaTeMaTUYECKUX TEOpUid, (OpMUPOBAHUE MMOHUMAHUS POJIH
aKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUI;

dbopMHpoBaHHEe YMEHHS BJIaJ€Th METOJAMH JIOKAa3aTeIbCTB U
aJITOPUTMOB PEIICHUS, YMEHUSI UX MPUMEHSTh, IPOBOJIUTH JTOKAa3aTEIbHbIE
pacCyXJeHUsT B XOJ€ pELICHUs CTEPEOMETPUYECKHX 3aJady U 3aJ1ay C
MPaKTUYECKUM  colepkaHueM, (popMupoBaHHEe  MPEACTABICHHUS O
HEOOXOJMMOCTH JI0Ka3aTeIbCTB TMpPH OOOCHOBAHUHM MaTeMaTHYECKUX
YTBEPXKJIECHUM U POJIM AKCMOMATUKH B TMPOBEACHUM JI€TYKTHUBHBIX

paccyXIcHUM;
Pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUICKTYAIBHBIX M TBOPYECKHUX
criocoOHOCTEH oOyyaromuxcs, II03HABaTEIbHOU AKTUBHOCTH,

UCCIIEIOBATENIbCKUX YMEHUN, KPUTHUYHOCTH MBIIUICHUS, HWHTEpeca K
U3YYEHUIO TEOMETPUU;

dbopmupoBaHue  (QYHKIIMOHATHLHONW  TPaMOTHOCTH, PEJIECBAHTHOM
r€OMETPUU: YMEHHS PACIIO3HABATH MPOSBICHUS FT€OMETPUUECKUX TTOHSATH,
O00BEKTOB U 3aKOHOMEPHOCTEN B PEabHBIX KU3HEHHBIX CUTYaAllUSIX U TIPH
U3YYEHUU APYTHX YYEOHBIX NPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN H
3aKOHOMEPHOCTEM, MOJEIUPOBAHMS PEATBHBIX CHUTyallMd, UCCIIEIO0BAHUS
MOCTPOEHHBIX MOJIeJIEH, MHTEPIPETALMU MOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH  COJIEpXKATEIbHBIMA  JIMHUSIMH  Y4eOHOTO  Kypca
«I'eometpuss» B 10-11 kmaccax sBusworcsa: «lIpsiMple W MIOCKOCTH B
IpOCTpaHCTBe», «MHororpanHukn», «Tema BpameHus», «Bekrtopbl u
KOOPJIMHATHI B IPOCTPAHCTBEY, «J{BMKEHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo DI'OC COO T1peboBaHMEe «yMETh
OTIEpUPOBATh TIOHATUSIMUY», PEICBAHTHBIMA T€OMETPUU HA YrIyOIEHHOM
ypoBHe o0ydenus B 10—11 kmaccax, OTHOCUTCSI KO BCEM COJIEPIKATEIbHBIM
JUHUSAM y4eOHOro Kypca, a (QoOpMUpOBaHUE JIOTHYECKUX YMEHUH
pacrpeensercs He TOJIbKO MO COAEPKATEIbHBIM JIMHUSIM, HO U IO TOJaM
oOyuenms. Comepxanue 00pa3oBaHHS, COOTBETCTBYIOIIECE MPEAMETHBIM
pe3yJjibTaTaM OCBOCHUA denepanbHOU paboueii [IpOrpaMMBl,
pacrnpeiesi€HHbBIM 110 rofaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM 00pazoM,



4YTOOBl KO BCEM OCHOBHBIM, MPHUHIIMIHAIBHBIM BOMpOCaM OO0yYaromuecs
oOpamaguch HEOJHOKPATHO. DTO TMO3BOJISET OPraHU30BaTh OBJIAJCHHE
FEOMETPUYECKUMHU TOHATHUSMU U  HaBBIKAMU  MOCIEIOBATEIIbHO U
MOCTYNaTeNbHO, C COOJIIOJIEHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHMS BKJIIOYATh B OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpPEeACTaBICHUIM
oOydaromuxcs, pacmupsis u  yooyomnsss  e€, o0pa3yss  IpOYHbIe
MHOKECTBEHHBIE CBS3U.

[lepexon K UW3YyYEHHIO TE€OMETPUU Ha YIUIYOJEHHOM YpPOBHE
MO3BOJISIET:

co3farh yclnoBus i auddepeHnuanum  00ydeHus, MOCTPOSHUs
WHMBUyaJIbHBIX 00pa30BaTeNIbHBIX MPOrpamMM, 00eceunuTh yriayOoaeéHHOoe
U3yYeHUE TEOMETPUM KaK COCTaB/sOIIEed  y4eOHOro mpeameTa
«MaremaTukay;

MOATOTOBUTH O0YYAIOIIUXCS K MPOJOJIKEHUIO NU3YUEHUSI MaTEMATUKH
c yu€roM BbIOOpa Oynymiel mpodeccuu, obecrieunBas MPeeMCTBEHHOCTh
MEXIy 00IUM U TPOoPEeCCHOHATIBHBIM 00pa30BaHUEM.

Ha usyuenue yueOHoro kypca «I'eomeTpus» Ha yriyOJ€HHOM ypOBHE
orBoautcsa 204 yvaca: B 10 kmacce — 102 yaca (3 yaca B Hegenmo), B 11
kiacce — 102 yaca (3 gyaca B Hezelo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TOHATHS cTepeomMeTpud. Touka, mnpsMas, IUIOCKOCTb,

IPOCTPAHCTBO. [Tonsatue 00 aKCHOMaTUYECKOM MIOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.
B3anmnoe pacroioKeHue MPSIMBIX B IIPOCTPAHCTBE:

IIEpECEKAIOIINECs, TapalIeNIbHbIE U CKpeluBaromuecs npsamele. [ Ipuznakn
CKpelMBaoImuxcs npsAMbIX. [lapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE: NapaJlIebHbIE MPSAMBIE B IPOCTPAHCTBE, NMAPALIEIBHOCTD
TPEX NPSMBIX, MMAPAILIEIBHOCTh NPSMOM M IUIOCKOCTH. IlapainensHoe u
LEHTpaJIbHOE NMPOECKTHUPOBaHUE, N300paxkeHue puryp. OCHOBHBIE CBOMCTBA
napajieIbHOr0 NpOeKTHpoBaHus. M300paxenue (uryp B napauieiabHOU
INPOEKIUHU. YTJIbl C COHANPABICHHBIMUA CTOPOHAMHU, YTOJ MEXKIY IPSIMBIMU
B IpocTpaHcTBe. [lapanienbHOCTh MITOCKOCTEN: NapaliebHbIE INTIOCKOCTH,
CBOWCTBA MapaJUIeNIbHBIX IUIOCKOCTEW. [Ipocreimme mnpocTpaHCTBEHHBIE
(GuUrypsl Ha MJIOCKOCTH: TETPA3P, NapajlieIenunea, IOCTPOCHUE CEYEHU .

[lepneHANKYISIPHOCT TOPSIMOM M TUIOCKOCTU: TEPHEHAUKYJSPHBIE
npsiMbI€ B MPOCTPAHCTBE, MPSMbIE MapajuiebHbIE U MEePIEeHIUKYISIPHbIEC K
IUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTH MIPSIMOM U IIJIOCKOCTH, TEOpeEMa
0 pSIMOU MEPIEHINKYIIAPHON IUIOCKOCTH. OpToronaiabHOE
npoeKkTupoBanue. IleprneHuKyIsp U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM A0 MIIOCKOCTH, MPOEKIUs (PUrypsl Ha

IJIOCKOCTB. IlepnieHAUKYJISIPHOCTD ITIOCKOCTEN: MPU3HAK
MEPIECHAUKYJSIPHOCTA ~ ABYX  IUIOCKOCTEM. Teopema 0  Tpéx
MEPIIEHAUKYJIpax.

Yriael B OPOCTPAHCTBE: YIroJl MEXKAY IMpAMOM U  IUJIOCKOCTBIO,
JBYTPAHHBIM YIoOJI, JIMHEWHBIM yroJl ABYIPAHHOIO yrjia. TpEXrpaHHbIN U
MHOTOrpaHHble yribl. CBONCTBA IJIOCKMX YIJIOB MHOTOIPAHHOIO YIJIA.
CBolicTBa IJIOCKMX M JBYTPAaHHBIX YIVIOB TPEXIPaHHOro yria. Teopemsl
KOCHUHYCOB M CUHYCOB JUJIsl TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buasl MHOrorpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-
yrojibHas MpHU3Ma, MpsMas ¥ HAKJIOHHAs MPU3MbI, OOKOBask M IMOJIHAs



MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcrBa. KpaTdailluve myTd Ha MOBEPXHOCTH
MHororpannuka. Teopema Oiinmepa. IlpocTtpaHcTBeHHas  TeopeMa
[Mugaropa. [Mupamuna: n-yronbpHas nupamuaa, MpaBUIbHAS M yCeuEHHas
nupamMuibl. CBoMicTBa péOep U OOKOBBIX T'paHEH MPaBUIBLHON MUPAMUIBI.
[IpaBuiibHBIE MHOTOTPAaHHUKHW: MpaBUJbHAasg NpU3Ma W IPaBUIbHAsA
MMpaMU/Ia, PaBUIIbHAS TPEYTroJiIbHAS MUpPAMHUA U TPaBUIIbHBIA TETPadIp,
ky0. IlpencraBieHne © TOpaBWIBHBIX MHOTOIPAHHHMKAX: OKTa’Jp,
JOAECKAdIP U UKOCADIP.

Boruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHaiu, yriibl.
[To1aas 60KOBOM MOBEPXHOCTU U MOJTHON MOBEPXHOCTHU MPSAMOM IPU3MBI,
IJIOLIAb OCHOBAHMM, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomaas OOKOBOW MOBEPXHOCTU U MOBEPXHOCTU MPABUIBHOW MUPAMUJbI,
T€opeMa O IUIOMIAJAN YCEUEHHOW MUPaMU/IBI.

CumMeTpuss B OPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHSI B MPAaBUIIbHOM MHOTOTPAHHUKE: CUMMETPUS
napajielienunesa, CUMMETPUsl  NPABUJIBHBIX — MNPU3M, CHUMMETPUs
MPaBWIbHOU MUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

[ToHsTHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA
HEHYJIEBOI'O BEKTOPAa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABICHHBIE U
IIPOTUBOIIOJIOKHO ~ HANPABJIEHHBIE BEKTOPbL. PaBEHCTBO  BEKTOPOB.
JlelicTBUSI C BEKTOpaMM: CJIOKEHHE U BBIUMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXEHHE BekTopa Ha uwucio. CBoiicTBa
CJOKeHUsI BEKTOpOB. CBOMCTBa YMHOXKEHUSI BeKTOpa Ha uucio. [lonstue
KOMILJIaHApHbIE BEKTOphL. [IpU3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema O pa3iIOKEHUH BEKTOPA IO TPEM
HEKOMIUIaHApHBIM BekTopam. lIpsiMoyronpHas cucTeMa KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBA3b MEXIYy KOOpAMHATaAMU
BEKTOpa M KOOpAMHATAMHM TOYEK. YTOJ MEXAy BekropaMu. CkajsipHOe
IIPOU3BEIECHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
KYPCA «TEOMETPUS» (YIJAYBJEHHBIA YPOBEHb) HA
YPOBHE CPE/IHET'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHPOBAHHOCTh TPAXKITAHCKON TMO3ZUIIMH OO0YyYaIolIerocss Kak
aKTUBHOTO Y  OTBETCTBEHHOTO  4JIEHAa  POCCHUHCKOro  0O0IecTBa,
NpEACTaBICHUE O MaTEeMaTUYeCKUX OCHOBaXx  (YHKIIMOHUPOBAHUS
Pa3JIUUHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TpPa)KJaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI U IPYTO€), YMEHUE B3aUMOCHCTBOBATH C COIIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUHCKOM TPAXKIAHCKOH  HACHTUYHOCTH,
YBOKEHHUS K TMPOUUIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH,
LHEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUHUCKUX MaTEMaTHKOB U
POCCUHCKOW MAaTEMATUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ATUX NOCTUKECHUN B
JIPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHWE  JYXOBHBIX  I[EHHOCTEH  POCCHUICKOr0  Hapoja,
c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, JTUYECKOTO TIOBEICHHS,
CBSI3aHHOTO C TMPAKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKu U
NEATEeIIbHOCThI0 YYEHOIro, OCO3HaHUE JIMYHOTO BKJIaJla B TOCTPOEHUE
YCTOMYMBOTO OyayIIEro;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

ACTETUYECKOE  OTHOUIEHWE K  MHUPY, BKJIOYas  ACTETUKY
MaTeMaTUYeCKUX  3aKOHOMEPHOCTEHW, OOBEKTOB, 3ajay, pelIeHuH,
pacCyXJeHui, BOCHPUUMYUBOCTb K  MaTeMaTUYECKUM  acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpPMHPOBAHHOCTh YMEHUSI MPUMEHATh MAaTEeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOoBOro u 0Oe3omacHOro obpa3a >KM3HU, OTBETCTBEHHOE
OTHOULIEHUE K CBOEMY 3J0POBBIO (3J0pOBOE MUTAHUE, COATIAaHCUPOBAHHBIM
peXUM 3aHATUH W OTAbIXa, peryisgpHas ¢u3nueckas aKTHUBHOCTD),



dbu3nueckoe  COBEPIICHCTBOBAHWE  MPU  3aHATUAX  CIIOPTHUBHO-
037I0POBUTEIBHOM JEATEIbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYJy, OCO3HAHHUE LIEHHOCTH TPYAOJIOOUS, UHTEPEC K
paznuyHbIM cpepaMm MpodhecCUOHATBHOM NEeATeTbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW W €€ MNPUIIOKEHUSIMH, YMEHHE COBEpIIAaThb OCO3HAHHBIM
BBIOOp OyayIieil mpodeccuu U peann3oBbIBATh COOCTBEHHBIC JKMU3HEHHBIC
IJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MAaTHYECKOMY OOpa3OBaHUIO U
caMOOOpa30BaHUIO HA MIPOTSIKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY
y4acTHUI0 B PEIICHHMH  MPAKTHUYECKUX  3aJad  MaTeMaTU4YeCKOH
HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh IKOJIOTUYECKOU KYJIBTYPhl, IOHUMAHUE BJIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX TMPOIECCOB HAa COCTOSHUE MPUPOJHOU U
COLIMAJIBHOM CpeJlbl, OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHYECKUX
npoOseM, OpHEeHTalMsl Ha NPUMEHEHHE MaTEeMaTWYeCKUX 3HAHUU IS
pelieHus 3a7a4 B 00JacTH OKpYXKaroled cpeibl, IJITAaHUPOBAHUE
MOCTYNKOB M OIIEHKM HMX BO3MOXHBIX TMOCIEACTBUI MJi OKPYKarolieu
Cpenbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKU M OOIIECTBEHHOW MPAKTUKH,
MOHMMAaHUE MaTEeMaTUYeCKOM Hayku Kak cdepbl  YeIOoBEYECKOU
NESATEeIbHOCTH, JTanoB €€ pa3BUTHS M 3HAYUMOCTH JJIsi  Pa3BUTHS
[IUBUJIM3AINK, OBJIAJICHUE SI3bIKOM MATEMAaTHUKH W MaTeMaTHYeCKOU
KYJbTYpPOM KaK CpPEICTBOM IIO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISATH
MPOCKTHYIO M HCCJIEAOBATEIBCKYIO JEATEIbHOCTh WHAMBUIYyAJIbHO U B
rpynne.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble Jiornueckue aeicTBuA:

BBISBIISITD " XapaKTEepPU30BaTh CYIIECTBEHHBIE MpU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATHN, OTHOIICHUW MEXIY MOHATHSIMU,
GbopMyIMpOBaTh OMPECICHHS] TOHSITHH, YCTAHABIMBATH CYIIECTBEHHBIN



NpU3HAK KIAacCU(pUKAIMK, OCHOBAaHUS s OOOOIICHHS W CpaBHCHHSI,
KPUTEPUHU TIPOBOIUMOTO aHAIIN3A,

BOCIIPUHUMATh, (OPMYIHPOBATH W TPEOOPA30OBBIBATH CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIATEIbHBIC, C€IWHWYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIC;

BBISBJSITH MaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeYHsl B aKkTaX, TaHHBIX, HAONIOJCHUAX U YTBEPKICHUSIX,
npeaiaraTh KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;

JIeaTh BBIBOABI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHH 110 aHAJIOTHH;

MPOBOJUTH  CaMOCTOSITEJIBHO  JIOKA3aTelbCTBA  MaTEMaTHYECKUX
YTBEPKICHUHA (TIPsIMbIE W OT MPOTUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
MPUBOJNTh TPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYXKIEHUS 1 BBIBOJIBL

BBIOMpATH CIIOCOO perieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee TMOAXOMANIMN C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBarebckue AeidcTBUS:

UCIIOJIb30BaTh  BOIMPOCHI KaK HMCCJIEAOBATEILCKUI  HWHCTPYMEHT
no3HaHus, (GOPMYJIUPOBATH BOMPOCH, (PUKCHUPYIOIIKE MPOTUBOPEUHE,
npo0seMy, yCTaHAaBIMBATh MCKOMOE W JIaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITUIO, MHCHHUE;

MPOBOJUTh  CAMOCTOSATENILHO  CIUIAHUPOBAHHBIM  JKCIIECPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYE€CKOTO
o0OBeKTa, SBIEHHUSA, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITeIbHO  (hopMynHpoBaTh 00OOIIEHUSI W BBIBOABLI IO
pe3ynbTataM MPOBEAEHHOTO HAOIIOJEHUS, WCCIEIOBAHUSA, OIICHUBATh
JIOCTOBEPHOCTH TIOJTYYEHHBIX PE3YyIbTaTOB, BBIBOJIOB M 0000IIECHNI;

MPOTHO3UPOBATH BOBMOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BHIJIBUTATH
TIPEIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATE JepunuTel WHPOpMAIUK, JaHHBIX, HEOOXOMMMBIX IS
OTBETa HA BOIIPOC U ISl PEIICHUS 3a/1a4H;



BBIOMpAaTh HMHGPOPMALIMIO U3 HMCTOYHUKOB PA3NIUYHBIX THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIKIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHNUS,

CTPYKTYpUpPOBaTh HH(OPMALIMIO, TPEACTABIATh €€ B Pa3IMYHbIX
dbopmax, WILTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBATh  HAAEKHOCTh  MHPOPMALMU 1O  CaMOCTOSITEIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBHA

OOwmenne:

BOCIIPUHUMAaTh U (POPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMUA OOULIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHMS B YCTHBIX U NHCBMEHHBIX TEKCTaX, AaBaTh IOSICHEHUS IIO
XO/ly pelIeHus 33]1a4i, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

B X0l 00CYX/IeHUs 3aJaBaTh BOMNPOCH! M0 CYLIECTBY OOCYKIaeMou
TEMBI, MPOOJIEMBI, pelIaeMoOi 3a/1a4u, BbICKA3bIBATh WUJIEU, HAIIEJICHHbIE Ha
MOUCK PEILIEHUS, COMOCTABIATh CBOU CYXIECHUS C CYXKICHUAMH JPYTUX
YYaCTHUKOB Juajnora, oOHapyXMBaTh pa3lIMyue U CXOJACTBO IMO3ULUH, B
KOPPEKTHOM popme popMyIrpoBaTh pa3HOIIaCUs, CBOU BO3PAXKEHHUS;

NPEACTaBIATh  pPEe3yJbTaThl pEUIeHUs 3aJayd, HSKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIBHO BBIOUPATh (POPMAT BBICTYIIICHHUS
C Y4ETOM 3aja4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJISITh IUIAH, AJTOPUTM pEIICHUs 3aJladd, BBHIOMpATh CIOco0
pelieHus ¢ y4€TOM UMEIOLINXCA PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C yYETOM HOBOU
uHpopManuu.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:

BJa/IeTh HaBbIKAMU II03HABATEIbHOW pe(pIeKCUU KaK OCO3HAHUSA
COBEPLIAEMBIX ACHCTBUM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YJILTATOB,
BJIAJETh CIMOCOOAMM  CaMONPOBEPKH, CAaMOKOHTPOJsS —Mpoulecca M
pe3ynbTaTa pelieHuss MaTeMaTUYeCKON 3a/1a4u;



OpEeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU
3aJaud, BHOCUTb KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBUE pE3yJbTaTa IEJNU U YCIOBHIM, OOBACHATH
IPUYUHBl JTOCTH)KEHUS WM HENOCTH)KEHUS PEe3yJIbTATOB JEATEIbHOCTH,
HaXOAUTh OIINOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHMMAaTh M  MCHOJB30BaTh MPEUMYLIECTBA KOMaHJHOM H
WHIUBUYyAIbHOM pa0bOThl MPU PELIEHUU YYEOHBIX 3a/a4, IPUHUMATD 1IENb
COBMECTHOM JIESITENIBHOCTH, IUIAaHUPOBATH OPIaHMU3ALNAI0 COBMECTHOM
paboThl, pacpenensTh BUAbl padoT, JOTOBapUBAThCs, 0OCYXKAATh MPOIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opMax padoThl (00CyxkaAeHHS, OOMEH
MHEHHH, «MO3TOBBIE IITYPMbI» U WHBIE), BBITIOJIHITH CBOIO YacTh PabOTHI U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMHM 4I€HAMH KOMAaH/BI,
OLIEHMBaTh KayeCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH TOHATHUSIMH CTEPEOMETPHUH
IpyU  pElIeHuH 3aJa4 M [POBEJACHUU  MaTeMaTUYECKHX
paccyXIeHNu;

e TMPUMEHATh AKCUOMBI CTEPEOMETPHM M CIICICTBUS U3 HHUX TIPHU
pELIEHNH TeOMETPUYECKHX 3a/1ay;

e KJIACCH(PUIIUPOBATh B3aMMHOE  PACIMOJIOKEHHUE TPSIMBIX B
MPOCTPAHCTBE, IUJIOCKOCTEd B MPOCTPAHCTBE, MNPSIMBIX U
TUIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOJIHO OIEPUPOBATH MOHSATHUSAMH, CBSI3aHHBIMH C YIJIAMU B
MPOCTPAHCTBE: MEXY NMPSMBIMUA B MPOCTPAHCTBE, MEXKIY MPSAMOMN
Y TUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATh MOHSITUSIMH, CBSI3aHHBIMU C
MHOT'OTPaHHHUKAaMH;

e CBOOOJHO pacrmo3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB
(mpu3ma, mupaMuia, TPSIMOYTOJIBHEIN TapalijIeNIeHIe 1, Ky0);



KJacCU(UIIMPOBAaTh MHOTOTPAaHHUKU, BBHIOUpAsT OCHOBAHMS IS
KJaccuukanuu;

CBOOOJHO OTNEPHUPOBATH TOHITHSAMH, CBSI3aHHBIMA C CEUECHUEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

BBITIOJIHATh ~ MapajulelibHOe, LEHTPaIbHOE U  OPTOTOHAIBHOE
MPOEKTUPOBaHKUE (UTYP HA TIIOCKOCTh, BBIMOJIHATH U300pa’KeHUs
¢buryp Ha II0CKOCTH;

CTPOUTh CCUYCHHMSI MHOTOTPAHHUKOB PA3JIMYHBIMH METOJIaMHU,
BEITIOJTHATH (BBIHOCHBIC) TIJIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX
00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUJIOMIAM TOBEPXHOCTEH MHOTOIPAHHUKOB (IIpU3Ma,
MMpaMKJia), FTEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;
CBOOOJHO ONEPUPOBATH MOHATHSIMU: CUMMETPUS B MTPOCTPAHCTBE,
IIEHTP, OCh W INIOCKOCTh CHMMETPHH, IEHTP, OCh M IUIOCKOCTH
CUMMETpHUH QUTYPHI,

CBOOOJTHO  OMEpUpPOBATh  MOHSATHUAMH,  COOTBETCTBYIOIIUMU
BEKTOpaM M KOOpPJIMHATAM B MPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH,

pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHIMA
U HaxOXJIEHWE TeOMETPHUUYECKUX BEIMYHUH, MPUMEHSSI U3BECTHBIC
METO/Bl TMPU PEIICHUH MaTEMaTHYCCKUX 3a7ad TOBBIMICHHOTO H
BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHSATh MPOCTEUIITHE TIPOTPAMMHBIC CPEACTBA M DJICKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHIX
3ajay;

W3BJICKATh, MTPEOOPa30BBIBATh U MHTEPIIPETUPOBATH WH(DOPMAITHIO
0 MPOCTPAHCTBEHHBIX TCOMETPUICCKUX durypax,
MIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX;

MPUMEHSTh TIOJyYCHHbIE 3HAHWA HA TPAKTUKE: CpPaBHUBATH U
aHAM3UPOBATh pEAbHBIE CUTYyallMH, TPUMEHATh H3yUYCHHbBIC
MOHATUS B MPOIECCE TIOWCKAa PEIICHUS  MaTeMaTHYCCKU
chopMyJIMPOBAaHHON  MPOOJSIEMBbI,  MOJCIUPOBAThH  peaJIbHbIC
CUTyallil Ha S3bIKE TEOMETPUHU, WCCICOBATh TIOCTPOCHHBIC
MOJIENIA C HWCTOJIB30BAHNEM T€OMETPHUECKUX MOHATHH M TEOPEM,



anmnapara ajreOpbl, peliarh NPaKTUYECKUE 3a7ayud, CBSI3aHHbBIE C
Hax0XXJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh NPEACTaBICHUS 00 OCHOBHBIX ATalax pPa3BUTHUSI T€OMETPUU
KaK COCTaBHOM 4acTu GyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoarsrie IHpakruieckne o0pasoBare/IbHbIC
padoThI padoThI pecype
bubnunoreka LIOK
1 B 2 1
BCAICHIE B CTCPEOMETPIIO 3 https://m.edsoo.ru/7f417e18
5 B3aumHoe pacrnonoxeHue npsiMpix B 5 1 bubnuoreka [{OK
MIPOCTPaHCTBE https://m.edsoo.ru/7f417e18
[TapamnenbHOCTh NPSIMBIX U IJIOCKOCTEN B bubanorexa [JOK
3 8
IIPOCTPAHCTBE https://m.edsoo.ru/7f417e18
4 [lepneHIUKyYISIPHOCTD NMPSAMBIX U o5 bubmuoteka [IOK
IJIOCKOCTEH B MIPOCTPAHCTBE https://m.edsoo.ru/7f417e18
bu6anoreka LIOK
° Y TIIBL 11 pACCTOSHHS 16 1 https://m.edso0.ru/7f417e18
bu6nmorexa LIOK
M 7 1
6 HOTOTpantic https://m.edso0.ru/7f417e18
bubnunorexa LIOK
7 B 12
CITOPEL B POCTPARCTRE https://m.edso00.ru/7f417e18
8 [ToBTOpeHME, 0000MEHUE H 5 2 bubmmoreka [JOK



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

cHcTeMaTH3aIus 3HaHuH

https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 6 0
MNOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC
N Konmyecrso yacos Jara DJlIeKTpOoHHbIe UG pOBbIE
w/n Tema ypoxa Beero Kontpoabubie, IlpakTnueckue w3yeHus obpa3oBaTe/bHbIE
padoThI padoThI pecypcbl
OcHoBHbIE NIpaBUIIA
ooroemn. mapummeasm 1 BuGmonesa LIOK
> 1ap https://m.edsoo.ru/7f417e18
HPSIMBIX (OTPE3KOB), CEPEINHBI
oTpe3Ka
[TonATHS cTepeomMeTpun: TOUKA,
npsimMasi, MI0CKOCTb,
il I
P P https://m.edsoo.ru/7f417e18
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka
[TonaTus: nepecekaromuecs 1 bubmuorexa [IOK
IUTOCKOCTH, ITEPECEKAIOIIHECS https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

npsMasi ¥ II0CKOCTb;
HOJIYIPOCTPAHCTBO

[NonsTus: nepecekaromecs
IUIOCKOCTH, NTEPECEKAIONTHECS]
npsamasd 1 mjiI0CKOCTh,
HOJIyIIPOCTPAHCTBO

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

MHororpaHHuKH, U300pakeHue
MPOCTEUIINX
IPOCTPaHCTBEHHBIX (HUTYD,
HECYILECTBYIOLINX 00BEKTOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

MHororpaHHuKH, U300paskeHUe
MPOCTEUIIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX OOBEKTOB

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

AKCHOMBI CTEPEOMETPHUH U bubnuoreka [IOK
HIepPBBIC CIIEJCTBUS U3 HUX https://m.edsoo0.ru/7f417e18
AKCHOMBI CTEPEOMETPHUH U bubnuoreka [IOK

MEPBLIC CICACTBUA U3 HUX

https://m.edsoo.ru/7f417e18

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIIEJICTBUS U3 HUX.
CniocoOwI 3a/1aHMs IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O603HaueHus MPSAMBIX U

bu6mmorexa [IOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
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IUIOCKOCTEHN

10

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MPOXOJIAT Yepe3 X
pébpa. M3obpakenue
HepeceveHUs MOTYyICHHBIX
mockocrel. PackpammBanue
MOCTPOCHHBIX CCUCHHM
pa3HBIMU [IBETAMH

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

11

H3o0paxeHune cedyeHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOJIAT Yepe3 ux
pé€bpa. M3obpakenue
nepeceyeHus! MoTyYeHHbIX
mockocrel. PackpammBanue
MOCTPOEHHBIX CEUCHUU
Pa3HBIMH LIBETAMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

12

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U TPU3MBIL,
KOTOpBIE ITPOXOJIAT YEPE3 UX
pEbpa. N3o0pakeHue
NepeceYeHMs MOTYyYEHHBIX
mockocrel. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH

bu6nmoreka [JOK
https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Ppa3HbIMU LIBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pébpa. M3obpakenue

bubmuorexa [JOK

13
HIePECCUCHHS ITOJTyUYCHHBIX https://m.edsoo.ru/7f417e18
mockocrel. PackpammBanue
MOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

14 MeTtop cneioB AJisi TOCTPOCHUS bu6mmoreka [IOK
CeUYCHHIA https://m.edsoo.ru/7f417e18
Merton ciie1oB ISl TIOCTPOSHUS

15 ceuenuil. CBoMCTBa bubmuorexa [JOK
nepeceyeHui MPSIMBIX U https://m.edsoo.ru/7f417e18
MJIOCKOCTEM
Merto creoB AJist MOCTPOSHUS

16 ceyenuit. CBoiicTBa bubnuotexa [JOK
NIEPECCUCHU MPSIMBIX U https://m.edsoo.ru/7f417e18
MJIOCKOCTEM
IToctpoenue ceuenuii B
nmupaMue, Kyoe mo Tpém

pavuA y P bubnmoreka [JOK
17 ToukaM Ha péopax. Coznanue

BBIHOCHBIX qepTexceI‘/'I " 3aIllMCh
1aroB MOCTPOCHU A

https://m.edsoo.ru/7f417e18
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[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém

18 ToukaM Ha pédbpax. Co3manne bubmorexa HOK
peopax. - A https://m.edsoo.ru/7f417e18
BBIHOCHBIX YePTEKEH U 3aIUCh
[IaroB MOCTPOCHUS
IToctpoenue ceuenuii B
nupamMuze, Kyoe mo Tpém
19 TO‘I;KaM iI{a g6 ax (1323 aHue bubmmorexa [IOK
peopax. - A https://m.edsoo.ru/7f417e18
BBIHOCHBIX YEPTEKEH U 3aITUCh
1aroB MOCTPOCHUS
[TocTpoenue ceueHuii B
mupamMue, Kyoe no Tpém
20 0p a ﬂa’ g6 a Cze, aHue Bubmiorexa LIOK
TOYKaM H X. HU
pedp . A https://m.edsoo0.ru/7f417e18
BBIHOCHBIX YePTEKEH U 3aITUCh
1aroB MOCTPOCHUS
[ToBTOpEHME TUIAHUMETPUN:

21 TeopeMa 0 IpPONMOPLMOHATIBHBIX bubnnoreka [JOK
orpeskax. [Togobue https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKOB
[ToBTOpEHME MIAaHUMETPHUU:

Teopema Menenas. Pacuets! B
P bubmuorexa [JOK
22 CEUEHHMIX HA BEIHOCHBIX

YCPTECIKax. I/ICTOpI/ISI Pa3sBUTHA
IJIAaHUMETPHUU U CTCPCOMETPUHN

https://m.edsoo.ru/7f417e18
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23

Konrtponbnas pabora
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

24

B3aumHoe pacnionoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaromecs npsmele.
[Ipu3Haky ckpemuBarOMMXCs
npsimbIx. [lapaniensHble
IPsIMBbIE B IIPOCTPAHCTBE

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

25

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKallel Ha
JlaHHOM npsimoi. Jlemma o
NepecedeHN ! NMapaliesIbHbIX
IPSIMBIX TJIOCKOCTBHIO

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

26

[TapamienbHOCTB TpEX MPSMBIX.
Teopema o Tpéx mapauenbHbIX
npsaMeix. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

bu6nmoreka [JOK
https://m.edsoo.ru/7f417e18

27

[TapamnensHoe
npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJlIEIBLHOTO

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18
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IIPOEKTUPOBAHHS.
N3obpakenue pa3Hbix Guryp B
HapaJjIeIbHON MPOEKIIUH

lentpanbHas mpoekuus. Yromi ¢

28 bubmuorexa [JOK
COHANPABJICHHBIMU CTOPOHAMH.
p P https://m.edsoo0.ru/7f417e18
VYrois Mexay NpsMbIMU
3amaun Ha JOKA3aTEeIbCTBO U
29 HCCIE0BaHuE, CBI3aHHBIE C bu6mmoreka [IOK
PacIIoNOKEHHEM IIPSIMBIX B https://m.edsoo.ru/7f417e18
MIPOCTPAHCTBE
[TonsTHSA: MapaIeTIbHOCTh
MPSIMOM M TNIOCKOCTH B
npoctpanctse. [Ipu3znak
30 pocTp P . bubmuorexa [JOK
napauIeTbHOCTH MPSIMOU U
P . P https://m.edsoo.ru/7f417e18
miockocT. CBOMCTBA
MapaJUIEIbHOCTH IPSIMOU U
TIJIOCKOCTH
I'eomerpuueckue 3agaun Ha
BBIYHCIICHHE U JIOKA3aTeJIbCTBO,
31 bu6mmoreka [IOK
CBSI3aHHBIE C NMAPATIIETBHOCTHIO
p N https://m.edsoo0.ru/7f417e18
MPSIMBIX U MIJIOCKOCTEH B
MIPOCTPAHCTBE
32 ITocTpoenue ceuenus, bubnuorexa [IOK

HPOXOJISIIETo Yepe3 JaHHYIO

https://m.edsoo.ru/7f417e18
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IPSIMYIO Ha YEPTEXKE U
MapajuIebHOTO IPYron
npssMoil. Pacu€r oTHOLIEHHI

[TapannensHas npoekuus,
MMPUMCHCHHUC IOJI MOCTPOCHUA

33 cevenmii kv6a bubnuorexa [JOK
YCHUI Ky0a u
Y . https://m.edsoo.ru/7f417e18
napauienenuneaa. CBoicTea
napajuieNienune1a u Ipu3Mbl
[TapannenbHbI€ MIOCKOCTH.
34 0 P bubmuorexa [JOK
W3HAKH MapaljieIbHOCTH
P P . https://m.edsoo.ru/7f417e18
JBYX TIOCKOCTEH
Teopema o nmapamieabHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH,
35 g . bubmuorexa [JOK
MPOXO/SIIEH yepe3 TOUKY, He
P P Y https://m.edsoo.ru/7f417e18
MIPUHAISKAITYIO TaHHOU
TUIOCKOCTH U CJIEJACTBUS U3 HEE
CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 mapauieaIbHOCTH
36 IIPSIMBIX [IEPECEUECHUS IIPH bubnnoreka [JOK
HepeceyeHu  JBYX https://m.edsoo.ru/7f417e18
napajuiedbHbIX MII0CKOCTEN
TpeTben
37 CaoiicTBa napayyieabHbIX bubnmnoreka [JOK

IJIOCKOCTEH: 00 0Tpe3kax

https://m.edsoo.ru/7f417e18
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NapauIeIbHBIX IPSAMBIX,
3aKJIFOYEHHBIX MEXKITY
HapaJuleIbHBIMU IUNIOCKOCTSIMY;
0 IEpEeCeYEHUN PSIMOH C IByMs
NapaJuIeIbHBIMU TUNIOCKOCTSMHU

38 [ToBTOpEHME: TEOpEMA bubnnorexa [HOK
[Mudaropa Ha mIockocTn https://m.edsoo0.ru/7f417e18
39 [ToBTOpEHUE: TPUTOHOMETPHUS bubnnorexa [HOK
PSMOYTOJBHOTO TPEYTOJIbHUKA https://m.edsoo.ru/7f417e18
Caoii 0
pAMOYT https://m.edsoo.ru/7f417e18
napaenenunesa
YO© H IPAMOYTOIEHO https://m.edsoo.ru/7f417e18
napaJuleIenune1e
IlepnieH IUKYIAPHOCTD NPSAMOU
42 u mockocty. [Ipusnak bubnuoreka [IOK
HEePICHIUKYISIPHOCTH MPSIMOMA https://m.edsoo0.ru/7f417e18
U TUIOCKOCTH
[lepneHquKyISpHOCTD MPSMOMN
43 u iockoctH. [IpusHak bubnnorexka [JOK

NEPIEHANKYJIIPHOCTH TIPSIMOU
U IJIOCKOCTH

https://m.edsoo.ru/7f417e18
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Teopema o cynieCTBOBaHMH U
€IMHCTBEHHOCTH IIPSIMOIA,
IIPOXOMSIIEH Yepe3 TOUKY

bubmuorexa [JOK

44
IPOCTPAHCTBA U https://m.edsoo.ru/7f417e18
NEPIEHAUKYJIAPHON K
IUIOCKOCTH
IInockoctu u
45 [IEPHEHIUKYJISIPHBIE UM IIPSMBIE bubmmorexa [IOK
PHCHAMKYIP p https://m.edso0.ru/7f417e18
B MHOT'OTpaHHUKAX
I1
46 Heﬂ 01;::1;) CZ(I I;II;I HBIE UM IIPSIMBIE bubmmorexa [IOK
PHCHAMKYIP p https://m.edsoo0.ru/7f417e18
B MHOT'OTpaHHUKAX
R
P PHICHAMIKY AP https://m.edso0.ru/7f417e18
U3 TOYKHU Ha prIMyIO
I R
p PHICHMIY AP https://m.edsoo0.ru/7f417e18
U3 TOYKHU Ha prIMyIO
T -
49 nee OE:IB{/I aI/I(;TJI;se[Xax (npsimMas u Brbmiorexa LIOK
PHCHAMIYIAD P https://m.edsoo0.ru/7f417e18
oOpatHast)
50 Teopema o Tpéx bubmuotexa [JOK

HepreHIuKyIsApax (mpsmas u

https://m.edsoo.ru/7f417e18
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obpatHas)

VYron mexnay

bu6mmoreka [IOK

51
CKPEIIHBAIOIIUMUCS MTPSIMBIMH https://m.edsoo.ru/7f417e18
[Touck neprieHAUKYISIPHBIX

59 NPSMBIX C TOMOIIIBIO bubmumorexa [IOK
HEePICHIUKYIISPHBIX https://m.edsoo.ru/7f417e18
IIJIOCKOCTEMN

53 OpTtoronanbHOE bubnuorexa [JOK
IPOCKTUPOBAHUEC https://m.edsoo.ru/7f417e18
[TocTpoenue ceuennii kyoa,

54 IIPU3MBI, IPABUIIBHOU bubnnorexa [HOK
MUPAMHUJIBI C TTOMOIIBIO https://m.edsoo.ru/7f417e18
OpPTOTOHAIILHOM MPOEKIINH
[TocTpoeHue ceuenuit kyoa,

55 MIPU3MBI, IPABUIILHON bubnnoreka [JOK
MUPAMUJIBI C TTOMOIIBIO https://m.edsoo.ru/7f417e18
OpPTOTOHALHOM MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIFHO TUIOCKOCTH. bubnuotexa [JOK
[TrockocTH CHMMETPHH B https://m.edsoo.ru/7f417e18
MHOTOTPaHHHKAX

57 [Ipu3Hak nepneHuKyIspHOCTH bubnnorexka [JOK

IPSIMOM M TNIOCKOCTH KaK

https://m.edsoo.ru/7f417e18
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CJIICACTBHUEC CUMMECTPUU

HpaBI/IJ'IBHBIG MHOTI'OI'PaHHHUKHU.

bu6mmoreka [IOK

58 Pacué i
ACHCT PACCTONHHM OT TORRH A0 https://m.edsoo.ru/7f417e18
IJIOCKOCTH
IT .
59| Pacstr paccrommi ot ot 70 BuGmonesa LIOK
P A https://m.edsoo.ru/7f417e18
IJIOCKOCTH
Crioco0bI OIyCTHTD
60 NEPIEHAUKYJIAPBL: CAMMETPUS, bubnnorexa [HOK
CHIBUT TOYKH IO HapauIeIbHON https://m.edsoo0.ru/7f417e18
MPAMOM
C .
P T https://m.edsoo.ru/7f417e18
paccTosHuM
KonrponsHas pabora
62 "B3auMHOE pacronoxeHue bubnuoreka [IOK
IPSMBIX U ITIOCKOCTEH B https://m.edsoo.ru/7f417e18
npocTtpaHcTae”
[ToBTOpEHME: yrom Mexay
NPSIMBIMH Ha TIOCKOCTH, BuGmorexa LIOK
63 TPUTOHOMETpPHS B

IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

https://m.edsoo.ru/7f417e18
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[ToBTOpEHME: yron Mexay

bu6mmoreka [IOK

64
CHPCIIBATOTIIMUCH HPAMBINH https://m.edsoo.ru/7f417e18
B [IPOCTPAHCTBE
r
5 | o
I w https://m.edsoo0.ru/7f417e18
MPSIMBIMU B MHOTOTPaHHHUKAX
. Coii
5 | et yiaon neympammons bimnorera LIOK
YIIOB ABYTP https://m.edsoo0.ru/7f417e18
yria
[IepnieHauKynspHBIC
67 mrockocTi. CBOMCTBA B3aUMHO bubmuorexa [JOK
HEePIECHIUKYIAPHBIX https://m.edsoo.ru/7f417e18
IJIOCKOCTEN
[Ipu3Hak nepneHAuKyIspHOCTH
. n:o;:::cgeﬂ; Teopema ;)CH(I;):MeouH BuGmiorexa LIOK
1| YEHHS ABYX IUIOCKOCTEH
P HeyE . https://m.edsoo.ru/7f417e18
MEePIEHANKYIISIPHBIX TPETheH
TIJIOCKOCTH
[IpssmMoyTOIBHBII
; Ky0;
napannenenunezuz Ky! BuGmmorexa LOK
69 HU3MEpEHHUS, CBOHCTBA

IPSIMOYTOJIBHOTO
napaJenenuneaa

https://m.edsoo.ru/7f417e18
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TeopeMa O AuaroHajlin

20 IPSMOYTOJIBHOTO bubmumorexa [IOK
napajuieNienuIe/1a u CIeCTBUE https://m.edsoo.ru/7f417e18
u3 Heeé
CrepeomeTrpuueckue u
MPUKJIAHBIC 3a/1a4H,

71 Cp SAHHLIE CO B3d bubnuorexa [JOK

BSI3aHHBI B3aMMHBIM
https://m.edsoo.ru/7f417e18
PacIoI0KEHUEM MPSAMBIX U
TUIOCKOCTH
[ToBTOpEHUE:

79 CKpEIIMBAIOIINECs MPsIMbIE, bubnnoreka [JOK
napaJuie/ibHbIe INIOCKOCTH B https://m.edsoo.ru/7f417e18
CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa napannenbHbIX
IIJIOCKOCTEN Ha

73 CKPEIIMBAIOIINXCS MPAMBIX, bubnuotexa [JOK
paccTosIHUE MEKITY https://m.edsoo.ru/7f417e18
CKPEITUBAIOIIMMHUCS TIPSIMBIMH
B IIPOCTBIX CUTYaLHIX
Paccrosinue ot TOukH 110

74 A bubmuorexa [JOK
MJIOCKOCTH, PACCTOSTHUE OT

. P https://m.edsoo.ru/7f417e18
IpsIMOM 10 TIJIOCKOCTH
75 Beluncnenue paccrosHui bubnuorexa [IOK

MCKAY CKPCHIMBAOIITNUMHACA

https://m.edsoo.ru/7f417e18
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HPSIMBIMH C IIOMOLIBIO
MEPIECHINKYIISIPHOMN TIIOCKOCTH

TpéxrpanHblil yroi,
HEpaBEHCTBA VISl TPEXTPAHHBIX

bubmuorexa [JOK
76 .T II
yraos. Teopema Iugaropa, https://m.edsoo.ru/7f417e18
TEOpPEMBbl KOCUHYCOB U CUHYCOB
JUIA TPEXTPAHHOTO yria
- DeMeHTHI ChepruiecKoit Butmorexa LOK
TEOMETPUH: T€0AEC3NUECKUE
P A https://m.edsoo.ru/7f417e18
JIMHUU Ha 3emiie
78 KonTponbnas pabota "Yrisl u bubnnoreka [JOK
paccrostHus" https://m.edsoo.ru/7f417e18
. '(':I\I;I[CTCMaTI/ISaLII/ISI 3HaHUI BuGmorexa LIOK
HOTOI'PAHHUK U €I
oro p" ero https://m.edsoo.ru/7f417e18
3JIEMEHTHI
80 IMupamuna. Buael nupamu. bubnuoreka [IOK
[paBuibHas THpaMuIa https://m.edsoo.ru/7f417e18
81 ITpusma. IIpssmast u HakIOHHAs bubnuoreka [IOK
npu3Mmsl. [IpaBuibHas mpuzMa https://m.edsoo0.ru/7f417e18
- Epﬁ;ﬁ :Efz:;e”e“““eﬂ’ Bu6mmorexa LIOK
PAMOYT https://m.edsoo.ru/7f417e18
napajuiesenumnes, Kyo
83 Brimmykiibie MHOTOTpaHHHKH. bubnmuotexa [JOK
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Teopema Ditnepa

https://m.edsoo.ru/7f417e18

Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbie

bu6mmoreka [IOK

84
U TIOJTyTIpaBUIIbHBIC https://m.edsoo.ru/7f417e18
MHOTI'OI'paHHUKH
85 KontponsHast pabora bubmmoreka [IOK
"MHOrorpaHHUKH" https://m.edsoo.ru/7f417e18
86 [TonsTHE BEekTOpa HA MJIOCKOCTU bubnnorexa [HOK
U B IPOCTPAHCTBE https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
7
8 Cymma BeKTOpOB https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
P
88 A3HOCTL BEKTOPOB https://m.edsoo.ru/7f417e18
89 [IpaBuio mapanienenuiena bubnuorexa LIOK
P © TapayIeeIHIen https://m.edsoo.ru/7f417e18
90 YMHOXKEHHE BEKTOpa Ha YHCIT Bubmmorexa LIOK
OMEHHC BEKTOP 10 https://m.edsoo.ru/7f417e18
P
| e sere o s
pe Ve OPOB, HE JIOxKat https://m.edsoo.ru/7f417e18
OJTHOM TIJIOCKOCTH
b K
92 CkansgpHO€E MPOU3BENECHNE Hbmotexa [1O

https://m.edsoo.ru/7f417e18
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93 Brruucnenue yria Mexay 1 bubmuorexa [JOK
BEKTOpPaMH B IIPOCTPAHCTBE https://m.edsoo.ru/7f417e18

94 [Ipocreiiue 3agaum ¢ 1 bu6mmoreka [IOK
BEKTOpaMH https://m.edsoo.ru/7f417e18

95 [Ipocreitmume 3anauu ¢ 1 bubmumorexa [IOK
BEKTOpPaMHU https://m.edsoo.ru/7f417e18

96 [Ipocreiimue 3anauu ¢ 1 bubnnorexa [HOK
BEKTOpPaMHU https://m.edsoo.ru/7f417e18

97 [Ipocreiimue 3anauu ¢ 1 bubnnorexa [HOK
BEKTOpPaMHU https://m.edsoo.ru/7f417e18

08 O06o001IeHre U CUCTEMAaTH3aIHs 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f417e18

99 O0o001mIeHNEe U CHCTEMaTH3aITHs 1 bu6mmoreka [IOK
3HAHUHI https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK

100 nu 0 1

TOroBai ROHTpOIRHAL pabota https://m.edsoo.ru/7f417e18

bu6mmoreka [IOK

101 " 1

TOroBas KOHTpOIIbHaZ pabota https://m.edsoo.ru/7f417e18

102 O060011eHNEe U cUCTeMAaTU3aIHs 1 bubnmoreka [JOK
3HaHUHI https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

10 KJIACC
Koa . .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM 00pa30BaTe/ibHOI MPOrPaMMbl CPeIHero
LR 00111er0 00pa3oBaHuA
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHITHAMU: TOYKA, MPSAMasi, INIOCKOCTh
7.2 [IpuMeHATh aKCMOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX MPHU PEIICHUHA FTEOMETPUUYECKHX 3a/1a4
7.3 OrnepupoBaTh NOHIATHAMU: TAPAIIETHFHOCTD U MEPIIEHIUKYIISIPHOCTD MPSMBIX U INTIOCKOCTEH
7.4 Krnaccugunuposars B3aMMHOE pacnoioKeHUe IPSIMbIX U IUIOCKOCTEHN B MPOCTPaHCTBE
75 OnepupoBaTh MOHATUSMU: IABYTPAHHBIN YTroJ, TpaHH JIBYTPAHHOTO yria, peOpo ABYTPaHHOTO yria, JTUHEHHBIN
yToJ IBYTPaHHOTO yriia, rpajycHas Mepa ABYTPaHHOIO yria
76 OnepupoBaTh NOHATUSMU: MHOTOTPaHHUK, BBIITYKJIBIM 1 HEBBIMYKJIBIH MHOTOIPAHHUK, 3JIEMEHThl MHOTOTPaHHUKA,
' MPaBUJIbHBIN MHOTOTPAHHUK
1.7 Pacro3HaBaTh OCHOBHBIEC BHJIBI MHOTOTPAaHHHUKOB (MHPaMH/Ia, TPU3Ma, IPSIMOYTOJIbHBIN TTapajuieenuIe, Ky0)
78 KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS IS KiacCU(UKAIUU (BBIMYKIbIE W HEBBIMYKIIBIC
' MHOTOTPaHHUKH, TPAaBUILHBIE MHOTOTPAHHUKH, TIPSIMbIE M HAKJIOHHBIC TTPU3MBI, TTapaJlIeIICTIUIIC I )
7.9 OnepupoBaTh NOHIATHAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB




7.10

OOBSICHATH IIPUHIUIIBI IOCTPOCHUA CceueHH I MHOI'OI'PaHHHUKOB, UCITIOJIB3YA MCTOA CJICI0B

CTpOI/ITB CCUCHUA MHOTI'OI'PaHHHUKOB MCETOAOM CJICAOB, BBIIIOJIHATH (BBIHOCHBIG) IJIOCKHEC YCPTCIKU U3 PHUCYHKOB

7.11 "
IPOCTBIX 00BEMHBIX UTYDP: BHI CBEPXY, COOKY, CHH3Y
Pemars 3a1a4i Ha HaXOXKICHUE NE€OMETPUUECKUX BEJIMYMH 110 00pas3laM Wil alropuTMaM, IIPUMEHSAS U3BECTHBIE
7.12 AHAJIMTUYECKHE METO/IbI IIPH PEIIEHUU CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4 HA BHIYKMCIEHHUE PACCTOSHUN MEKILY
JIBYMs TOYUKAaMH, OT TOUKH JIO PSIMOM, OT TOYKHUIO TIOCKOCTH, MEXK/Y CKPELIUBAIOIIMMUCS IPAMBIMH
Pemars 3a1a4n Ha HaXOXKIECHUE TE€OMETPUUECKUX BEIMYMH 110 00pas3laM WK alropuTMaM, IIPUMEHAS U3BECTHBIE
7.13 AHAJIMTHYECKME METO/BI MDY DPELIEHWH CTAHJAPTHBIX MATEMATUYECKHMX 3a1a4 Ha BBHIYUCICHUE YIJIOB MEXIY|
CKPEIHMBAIOIIMMHCS TPSIMBIMH, MEXIY IPSIMOi M IIOCKOCTBIO, MEXKTY IFIOCKOCTSAMH, JIBYTPaHHBIX YIJIOB
214 Bbruncnsats 00bEMBI U IUIONIAAN TIOBEPXHOCTEN MHOTOTPAHHKMKOB (MPU3Ma, NMpaMKU/Ia) ¢ IPUMEHEHUEM (GopMyI,
' BBIYMCIIATH COOTHOLIEHHS MEXKTY TIOLIAAAMH OBEPXHOCTEN, 00BEMAaMHU MOT0OHBIX MHOIOTPAHHUKOB
715 OnepupoBarh MOHATHAMHU: CUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CHMMETPHMH, LEHTP, OCh U
' IJIOCKOCTh CUMMETPHH (DUTYPBI
216 U3Biekarh, NpeoOpa3oBBIBATE M HMHTEPIPETUPOBATH HMH(OPMAIMIO O TMPOCTPAHCTBEHHBIX TEOMETPUUECKHX
' (urypax, mpeCTaBICHHYIO HA YePTEKaX U PUCYHKAX
217 [IpuMeHATh reoMeTpuueckue (BaKThl IS PEHICHUS CTEPEOMETPUYECKUX 3a/ad, MPEINOJaraoiix HECKOIbKO
' IIar0B PENICHUs], €CJIU YCIIOBHsI TIPUMEHEHHSI 3a/1aHbl B ABHOM (hopme
218 [TpUMEHATH MPOCTEHIINE MPOrPAMMHBIE CPEACTBA U DIEKTPOHHO-KOMMYHHMKALMOHHBIE CHCTEMBI TIPU PEIIEHHH
' CTEPEOMETPUYECKHX 3a/1a4
219 [IpUBOMUTL NPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE W JKM3HH, DPACIO3HABaTh MPOSBICHUE
' 3aKOHOB T'€OMETPHHU B UCKYCCTBE
220 [IpuMEHATH MOJyYEHHBIE 3HAHHMS Ha TPAKTUKE: aHAJIU3MPOBATh PEAbHBIE CHTYAl[Md U NPHMEHATH M3y4E€HHBIE

MOHSTHS B MIPOLIECCE TTOUCKA PELICHUS] MaTeMaTUYecKu chOpMyIHMpPOBAHHON MPOOIEMBbI, MOIETUPOBATH PealibHbIE




CUTyallM1 Ha A3BIKE I'COMETPUH, UCCIICA0BATH ITIOCTPOCHHBIC MOJCIN C UCITIOJIB30BAHUEM I'COMECTPHUICCKUX MOHSITHH
H TCEOpEM, allrapara aJ'Il"C6pBI, peiiath MPAKTUYCCKUE 3aJadd, CBA3AHHBIC C HaAXO0XIACHHUEM TI'€COMCTPHYCCKUX
BCIIMYHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OCHOBHBIE  TOHSATHS CTEPCOMETPHUH. Tqua, IpsAMasd, IIJIOCKOCTD,
IIpOCTPAaHCTBO. ITonsTHEe 00 AKCHOMATHYECKOM IOCTPOCHHUU CTCPCOMCTPHUM:
AKCHUOMBI CTCPCOMETPUHU U CIICACTBUA U3 HUX

7.2

B3aumHOe pacnonoxeHue NpsMbIX B INPOCTPAHCTBE: IIEPECEKAOLIUECS,
IapajuleJIbHble M CKpellnBaromuecs npsamele. [lapainenbHOCTs OpsMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: IapajUIeJIbHbIE MPSMBbIE B IPOCTPAHCTBE,
[IapaJUIEIbHOCTh TPEX NPSIMBIX, MAPAUICIBHOCTh INPSAMONW M IUIOCKOCTH.
YINbIC COHANpaBIECHHBIMHU CTOPOHAMH, YIOJ MEXIYy IpsSMBIMA B
npocrpancTse. IlapamenbHOCTh IUIOCKOCTEN: MapajuleNbHble IIOCKOCTH,
CBOMCTBA IapaJUIEIbHBIX IUIOCKOCTEH. IIpocrelimue mpocTpaHCTBEHHbIE
¢urypsl Ha IUJIOCKOCTH: TeTpa’Jp, KyO, Mapajulelenuriesl, MOCTPOEHUE
CeueHun

7.3

[lepneHuKyISApPHOCTD NMPSMOM M IJIOCKOCTH: MEPIECHINKYISPHBIE MPSMbIE
B IPOCTPAHCTBE, MpsIMbIE MApAJUICIbHBIE W NEPHEHAUKYJSPHBIE K
IIJIOCKOCTH, IPU3HAK MEPIEHIUKYIISIPHOCTU MPSIMOU U INIOCKOCTH, TEOpEMaA
O MNpsAMOM NEPIEHAMKYJISIPHON IUIOCKOCTU. YTIBl B IMPOCTPAHCTBE: Yroil
MEXIy IpPsAMOM M IUIOCKOCTBIO, JBYIPAHHBIA YIroOJI, JIMHEWHBIA YIoJl
JABYTpaHHOro yria. IlepneHauKynsap U HakJIOHHBIEC: PACCTOSHHUE OT TOYKHU
710 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM A0 IIIOCKOCTH, MPOEKIUs (PUTYpbI
Ha IIJIOCKOCTb. [lepnenAuKyISIPHOCTD IIJIOCKOCTEM: IIPU3HAK
NEePNEeHANKYISIPHOCTA  ABYX  IUIOCKOCTEH. Teopema 0  Tpéx
MEPIEHIUKYISIPAX

7.4

[lonsiTHE  MHOrOrpaHHMKa, OCHOBHBIE 3JEMEHThl MHOTOTPaHHUKA,
BBIITYKJIBIE M HEBBIITYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOTPAaHHUKA.
[Ipu3ma: n-yrosbHass npus3ma, I'PAHHM W OCHOBAaHMS IPU3MBI, NpsAMas H
HaKJIOHHAas TMpHU3Mbl, OOKOBas M TMOJHAs [OBEPXHOCTb MPU3MBIL
[Tapamtenenunesn, OpsAMOYTOJIBHBIM MapaJUICJICIIUIIE] W €ro CBOMCTBA.
IIupamupa: n-yrosbHas NHUPaMHUIa, TPaHUW U OCHOBAaHUE INHMPAMUIBI,
O0KOBasi M TOJHASA TOBEPXHOCTh MHPAMM[IbI, MPAaBUIbHAS M YyCeuEHHas
nupamMmzaa.  OJeMEHThl  Opu3Mbl W nupamuiel.  [IpaBunbHble
MHOTOTPaHHHUKHU: IOHATHE MPaBWIBHOIO MHOTOTPaHHMKA, IIPAaBHIIbHAs
IIpU3Ma W MpaBWIbHAs NUPAMHJA, NTPaBUIbHAS TPEYTOJIbHAS NMUpaMHUAa U




MpaBWIbHBI  TeTpadnap, KyO. IlpencraBneHme O  IpaBHIBHBIX

MHOI'OrpaHHUKax: OKTad’Ap, AOACKas3Ap W HUKOCA3APYTHue Ceuenus IIPU3MbI
" nNupaMu bl

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CUMMETPHA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ,
IUIOCKOCTH. JIEMEHTHI CUMMCTpUHU B IIHpaAMHJaX, IapauICICIIUIICaax,
IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

7.6

Bbruuciienue 35eMEHTOB MHOTOTPAaHHUKOB: pEOpa, JAMaroHaliv, YIJibl.
[Tnomans OOKOBOW MOBEPXHOCTH U TIOJTHON MTOBEPXHOCTH MPSMOM MPU3MBI,
IUIOIIAIb OCHOBAaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM MPHU3MBI.
[Tnomans OOKOBOH MOBEPXHOCTH U MOBEPXHOCTH NMPABMWIBHOMN MHAPAMUIBI,
TeopeMa O TUIOMIaIu yceuéHHOW nmupaMusl. [lorsatre 06 00bEmMe. OOBEM
MIUPAMUBL, IIPU3MBI

7.7

IlonoGHble Tenma B mnpocTpaHcTBe. COOTHOLIEHHS MEXIYy IUIOMIAISAMU
MOBEPXHOCTEH, 00BbEMaMU TOJJOOHBIX TEI

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI CPEJTHET'O OBILET'O
OBPA30OBAHUA

Kon

NpOBepPSIeMOro | OCBOEHHUS] OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl
TpeOoBaHUSA cpeaHero oouiero oopazoBaHus

HpOBepﬂeMble TpeﬁoBaHHﬂ K IIPEIAMETHBIM peE3yjabTaTaM

Bnanenne meromaMu 0Ka3aTeNIbCTB, alTOPUTMAMH PEIICHUS
3a1a4; yMeHHe (GOopMyIupoBaTh W ONEPUPOBATH TMOHITHUSMHU:
OmpeNieieHue, aKCHOMa, TeopeMa, CJCACTBHE, CBOWMCTBO,
MPU3HAK, JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC (HOPMYIHUPOBKH;
1 HpI/IMeHﬂTB Hux,
MPOTHBOIOJIOKHOE YTBEP)KICHUE, TNPUBOIUTH TMPUMEPHl U

ymMeHue ¢GopMyaupoBaTh 00paTHOE H

KOHTPOPHUMEPHI,  UCIOJB30BAaTh  METOJ  MaTEMaTHYECKOH
WHAYKIMW; [POBOAUTH JOKA3aTEJIbHbIE PACCYKICHUS IIpU
pelIeHnH 3aJa4, OIEHUBAaTh JIOTHYECKYIO IPABUIBHOCTH

pacCyXJIeHHUI; yMEHHUE OIEPUPOBATH MOHATUAMHU: MHOXECTBO,




MOJIMHOXECTBO,  OMNEpaliy  HaJl MHOXECTBAMH; YMEHHUE
UCTIOJIB30BATh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar  Juis
OINMCAHMs PEaJbHBIX MPOIECCOB W SIBICHUH M TPU PEHICHUH
3a7a4, B TOM YHCJIE U3 JPYTUX y4eOHBIX HPEIMETOB; YMEHHUE
OIIEpPUPOBATH MOHATUSAMHU: Tpad, CBI3HBIN Tpad, I1epeBo, HUKI,
rpa Ha IUIOCKOCTH; yMEHHE 33/1aBaThb M OIMUCHIBATH Tpadbl
Pa3NUYHBIMHU CIIOCOOAMU; HCIIONIB30BaTh rpadbl MPH PEIICHUN

3a1a4

YMeHue onepupoBarh MOHSATUSMU: HATypalIbHOE YHUCIO, IEN0e
YHCJIO, CTENEHb C IEJIBIM I0Ka3aTeleM, KOPEHb HaTypalbHON
CTEIEeHU, CTENEHb C PAlMOHAJbHBIM IOKAa3aTelIeM, CTENEHb C
JCWCTBUTENFHBIM — [TOKa3aTeneM, JiorapudM duWcia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJIBHOIO YHCIIA, OCTATOK 110 MOJYJIO,
palMOHaJIbHOE YHUCIO, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
HATypaJbHBIX, IIENbIX, PAIlIOHATBHBIX, JEHCTBUTEIHHBIX YHCET;
YMEHHE WCIOIb30BaATh MPHU3HAKH JCIMMOCTH, HAWMEHBIIHA
o0ImMi AenuTenb M HauMeHblee olllee KpaTHOE, aIrOpUTM
EBximna mpu pemeHuH 3a1av; 3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMU CUCTEMaMU CYUCIICHUS, YMEHHUE BBITIOTHATH
BBIYMCIICHHE 3HAYCHUH H MpeoOpa3oBaHUsl BBIPAKEHUU CO
CTeNeHsIMM M Jorapupmamu, mpeodpa3oBaHusi APOOHO-
paIMoOHABFHBIX BBIPAKCHUH; YMEHHE ONEPUPOBATH TOHATHIMU:
MOCJIEeI0BATENbHOCTb, apupmeTHyecKas nporpeccus,
reoMeTpuyeckas  Imporpeccus, OECKOHEYHO  YyObIBarolas
reoMeTpUUeCcKas NIpOrpeccus; yMeHHe 3a/1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHUCIIE€ C MOMOIIBI0 PEKYPPEHTHBIX
dbopMys; yMEHHE OINEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHCII0, CONPSHKEHHBIE KOMIUIEKCHBIEC YHCIIa, MOy M apTYMEHT
KOMIUIEKCHOTO 4HCia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPUYECKas M ajreOpanveckas);
yMETh  MPOU3BOAMTH  apUPMeTHUYeCKue  JCUCTBUS  C

KOMIIJICKCHBIMHA YK CJIaMU; IIPUBOJUTD ITPUMCEPHEI UCITOJIB30BAHHUA




KOMIUIEKCHBIX YHCEN; ONIEPUPOBATh NOHIATUAMU: MaTpHULa 2x2 u

3x3, omnpenenuTeslb  MATPHIbl, TE€OMETPUUYECKUNH  CMBICT

OIIpEeACIUTEINS
YmMenue OTepUpOBaTh MOHSTUSIMU: panuoHaIbHbIE,
UppalMOHATIbHBIE, MOKa3areabHbIE, CTETCHHBIE,

norapuMHUUECKUe, TPUTOHOMETPUYECKHE  YpaBHEHHS U
HEPABEHCTBA, UX CUCTEMbI; YMEHHE OIEPUPOBATH MOHATUSAMMU:
TOXKIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa  ypaBHEHHUN U HEPABEHCTB,
PAaBHOCUJIBHOCTb YPABHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHUE
pelars ypaBHEHHs, HEPABEHCTBA M CUCTEMBI C IOMOIIBIO
pa3IM4YHBIX IPUEMOB; pelIaTh YpPAaBHEHUS, HEPABEHCTBA H
CUCTEMBI C ITapaMeTPOM; IPUMEHATH YPAaBHEHHUsI, HEPABEHCTBA,
UX CHCTEMBI Ul PELICHUs MaTeMaTH4YeCKHMX 3aJad W 3a1ad U3

Pa3JIMIHBIX oOnacreit HAayKHu U peaﬂLHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKIMS, YETHOCTh
GyHKIMM,  NEpPUOAMYHOCTh  (QYHKIMH,  OrPaHUYEHHOCTh
(GYHKIIMH, MOHOTOHHOCTb (DYHKIMH, 3KCTpeMyM (YyHKIUH,
HauOonlplllee W HaWMEHbIIee 3HAa4eHUs (QYHKOWKA Ha
IIPOMEXYTKE, HempepbiBHAas (QYHKIUSA, ACUMOTOTHI TIpaduka
¢yHKIIMM, TmepBas W BTOpas MpOM3BOAHAsA  (DYHKUHUU,
TrEeOMETPUUECKU M (UBHYECKHH  CMBICH  MPOU3BOJIHOM,
NepBOOOpa3Has, ONpENeNEHHBI WHTETpal, YMEHHE HaXOJHUTh
acUMITOThl  rpadpuka  (QYHKIMM;  yYMEHUE  BBIYHMCIATH
MIPOU3BOJIHBIC CYMMBI, TPOU3BEACHNUSI, YACTHOTO ¥ KOMIIO3HIIUU
¢GbyHKIMH, HaXOAWTh YpaBHEHHE KacaTeIbHOM K TIpaduky
GyHKINW; yMEHHE HaXOAWTh TIPOHM3BOJHBIC DSJIEMEHTAPHBIX
GyHKIMHA;  yMEHHE  UCMOJNb30BaTh  MPOM3BOJIHYIO  JUIA
ucciaenoBaHus  (QYHKIOWH,  HAXOAUTh  HaWOOJIBIIUE U
HaUMEHbIINE  3Ha4eHUs  (QYHKUMH;  CTPOUTH  TpauKu
MHOTOWIEHOB C HCIOJIb30BaHUEM allapara MaTeMaTU4ecKOoro

aHaJIn3a, IMPUMCHSATH MMPONU3BOAHYIO JJIsL HaXO0XIACHUA




HaWJIy4lIero peuieHus B MPUKIAJHbBIX, B TOM YHCIIE COLUAIbHO-
HSKOHOMHUYECKUX U (U3UUECKUX 3a]adax; HaXOAUTh IUIOIAAN U
00BbEMBI (PUTYp C TOMOIIBIO WHTErpaja; MPUBOJUTH MPUMEPHI
MaTeMaTU4eCKOoro MOJEIINPOBAHUSA c IIOMOILIBIO

Qg QepeHIranbHbIX ypaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpaduk pyHKIHUU, oOpaTHas
byHKIuMsA, KoMmmosunus — GYHKIUHE, JuHEWHas  QyHKIuS,
KBaJlpaTHdHas (DYHKIUS, palMOHANIbHAs (YHKIHS, CTEICHHAs
GbyHKIUS,  TpPUTOHOMETpUYEcKHe  (QyHKUMH,  OOpaTHbIE
TPUTOHOMETPUICCKHEC byHKIUY, MOKa3aTeIbHAS u
norapupmuueckass (yHKIMH;, YMEHHE CTPOWTH rpaduku
M3YYCHHBIX (YHKIUH, BBIMOIHITH MPEeoOpa3oBaHus TpapuKoB
(GyHKIUH, UCTIOIB30BaTh IpadUKU TSI U3YYCHHS TPOIIECCOB M
3aBUCHMOCTEH, TpPH pEIIeHWH 3amad U3 JAPYTUX Y4eOHBIX
MPEeIMETOB U 33/1a4 U3 PealbHOM KU3HU; BBIpaXKaTh GopMynaMu
3aBUCHMOCTH MEXy BEIUYHMHAMH, HWCIIOJIH30BaTh CBOMCTBA U
rpadukn QYHKIUN UIsI peuieHus ypaBHEHUW, HEPaBEHCTB U
3aa4 ¢ TmapaMeTpaMu; H300pakaTh Ha  KOOPIWHATHON
MJIOCKOCTH MHOKECTBA PEIICHU YpaBHEHM, HEPABEHCTB M HX

CUCTEM

YMeHue peraTh TEKCTOBBIE 33/1a4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOILICHTHI, IO U YacTH, Ha JIBIKEHUE, pPabOTy, CTOMMOCTh
TOBapOB W YCJIYT, HaJOrH, 3aJayd M3 O0JIaCTH YIIpaBJICHUS
JTUYHBIMU U CeMEHHBIMU (PUHAHCAMHM); COCTABISTH BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA M WX CHCTEMBI 1O YCJIOBHIO 3aJlayH,
HCCIIEI0BATh MOJIy4YEeHHOE penieHne u OLICHUBATh
MPaBAONO00HOCTh  PE3yJAbTAaTOB, YMEHHE MOJEIHPOBATh
pealibHbIe CHUTyalldd Ha s3bIKE MaTEeMaTHKH; COCTaBIIATH
BBIPDOKCHHS, YpaBHCHHS, HEPaBEHCTBA M WX CHCTEMBI TIO
YCIIOBUIO 3aJlayd, MCCJEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHWEM  amnmapara  anredpbl, HUHTEPIPETUPOBATH

IIOJIyYEHHBIN pe3yIbTaT




YMeHue ornepupoBaTh MOHATHIMH: CpeqHee apu(MeTHIecKoe,
Me/auaHa, HauOoJNIbIlee M HAWMCEHbBIEe 3HAYCHUs, pa3Mmax,
JMCTIEpCUs, CTAaHAAPTHOE OTKJIOHEHHWE YHWCIOBOrO Habopa;
YMEHHE  W3BJICKAaTh,  HMHTEPIPETUPOBATH  WH(GOPMAIIHIO,
MPEJICTABICHHYI0 B Ta0iWIax, Ha JuarpamMmax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIBHBIX NPOIECCOB M SIBICHUIA,
MPEJICTaBIATh NHPOPMAIUIO C ITOMOIIBIO0 TAOJHIl U THATPAMM;
UCCIICIOBAaTh CTAaTHCTUYECKUE JIaHHBIE, B TOM YHCJIE C
MIPUMEHEHHEM TPaUICCKUX METOJIOB U DJICKTPOHHBIX CPEJICTB;
rpadUuecKd  HUCCIENIOBaTh COBMECTHBIC  HAOJIOACHUS C

IIOMOILBIO AUarpaMM PacCEUBAaHHUsS U JIMHEWHON PErPeECCU

YMeHue onepupoBaTh MNOHATHUSIMHU: CIYyYalHBIA ONBIT U
ciiyyailHoe coObITHE, BEpOSATHOCTh CIIy4aifHOIO COOBITHS,
YMEHHE  BBIYUCIATH  BEPOSTHOCTh C  HCIIOJIb30BAHUEM
rpadMuecKux METOJOB; IMPHUMEHATh (QOPMYIBI CIOXKEHUS U
YMHOKEHUSI BEPOSITHOCTEH, (POpMyiIy IOJHOM BEPOATHOCTH,
¢dopmyny bepnymnu, komOuHaTOpHBIE (GakThl U (OPMYIBI,
OLICHUBATh  BEPOATHOCTH  pEallbHbIX  COOBITUH; yMEHHue
OIIEpUpPOBaTh MOHSTHUAMH: CiIy4aiiHast BEJIMYNHA,
pacmpeneneHne BEPOSTHOCTEH, MaTeMaTH4ecKoe OXUIaHue,
JUCTIEPCUsl U CTaHJAPTHOE OTKJIOHEHME CIydYallHOW BEJIIMYUHBI,
GyHKIMM  paclpeneiaeHuss W IUIOTHOCTH  PaBHOMEPHOTO,
[I0OKA3aTeIbHOIO W HOPMAJIBHOIO pACIpENEICHUN; YMEHUe
WCIIONB30BaTh CBOMCTBA M3YYEHHBIX pACIPENCICHUN Ul
peleHus 3a/1a4; 3HAKOMCTBO C TOHATHSMHU: 3aKOH OOJBIIMX
quycesl, METOJbl  BBIOOPOUHBIX  HCCIENOBaHUI; yMEHHUE
IPUBOANUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHUCENT B
MIPUPOIHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHUE ONEPUPOBATH
MOHATUSIMHM: COYETAHUE, IIEPECTAHOBKA, YNCIO COYETAHMH,
YHUCIO MepecTaHOBOK; OMHOM HblOTOHA; yMeHHME NPUMEHATH
KOMOMHATOpHbIE (DAKTBI M PACCYKICHHS JUIs peIeHHs 3a/ad;

OIICHUBATh BCPOATHOCTH PCAIbHBIX CO6BITHﬁ; COCTaBJIATH




BEPOSITHOCTHYIO MOJEIb WM HMHTEPIPETUPOBATH IOJYYCHHBIN

pe3ynbTat

YMeHue onepupoBarh MOHATUSAMU: TOYKA, IpsAMast, MIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYHMHA YIJIA, IUIOCKUH Yyroil,
IBYTPAHHBIA Yroj, TPEXIPAaHHBIM YroJl, CKPELIMBAIOLIUECS
IpsIMblE, MAPALIEIBHOCT U NEPIEHIUKYISIPHOCTh IPSIMBIX U
IUIOCKOCTEM, yrojl MEXIy NPSAMBIMH, Yrojl MEXIy HpsIMON U
IJIOCKOCTBIO, YTOJl MEX]y IJIOCKOCTSMHU, PACCTOSIHUE OT TOUYKU
10 TUIOCKOCTH, PAacCTOSHHE MEXIy IPSAMBIMHU, PacCTOSHUE
MEXY IUIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IpU PEIICHUU
3ajja4 U3ydeHHblE (AaKThl M TEOpEeMbl IUIAHUMETPHM; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUpPA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IIOMOLIbK0 TIE€OMETPUYECKHX
MOHATUM U BEJIMYMH, pElIaTh CBA3AHHbBIE C HUMU IPAKTHUUECKUE

3agavuu
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YMeHue onepupoBaTh MOHATHUAMU: IUIOWIAb (QUIYpBl, 00BEM
(¢urypsl, MHOTOIpaHHUK, IPABUJIbHBIII MHOTOIPaHHUK, CEUECHUE
MHOTOIpaHHHMKa, KyO, Hapajiesenunes, Npu3Ma, MUPaMUAa,
¢durypa M NOBEPXHOCTb BpAaIllCHUs, LWIMHAP, KOHYC, WIap,
cdepa, miomane chepsl, MIOMEAAb MOBEPXHOCTH MUPAMUIIBI,
MPU3MBbl, KOHYyCa, LMIUHApPA, O00BEM KyOa, IPSIMOYroJbHOTO
napajuleJienunena, NUpaMuibl, NPU3MbI, LUIUHApPA, KOHYCA,
1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUsI KOHYca U IWIMHIPA,
IapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHUE 11apa, MNIOCKOCTb,
Kacaromascss cdepsl, LMUIMHIPA, KOHYyca; YMEHHE CTPOUTh
CeYeHHEe MHOTOTpaHHUKA, HM300pakaTb  MHOTOTPAHHUKH,
(Gurypsl 1 NOBEpXHOCTH BpAIICHUS, X CEUEHUS, B TOM UHUCIE C
ITOMOLIBIO JIEKTPOHHBIX CPEACTB; YMEHHUE IPUMEHSTH CBOWCTBA
reOMETPUUYECKUX (QUTYp, CaMOCTOSTENbHO (QOPMYIHPOBATH
OTpeNIeNIeHUs] U3y4aeMbIX (HUryp, BBIABUTATh THUIIOTE3Bl O
CBOMCTBAX M  IPU3HAKaX  TE€OMETpPUUYECKUX  Quryp,

00OCHOBBIBATh WJIM OINPOBEPraTb HUX; YMEHHE IPOBOJIUTH




KJacCUPUKANUI0 GUTYp IO Pa3INIHBIM MIPU3HAKAM, BBITIOIHSTH

HeO6XOI[I/IMBIe AOIOJTHUTECIIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh MOHATHSIMU: JBHKEHUE B IIPOCTPAHCTBE,
napajyieNIbHblii  TIePEeHOC, CHUMMETpHUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, TOBOPOT, NMpeodpa3oBaHne MOA00us, MOT00HbIE
(burypsl; yMeHue pacro3HaBaTh paBHbBIC U 110100HbBIE (DUTYPEI, B
TOM YHCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; UCIIOJIL30BATh
reOMETPUYECKUE OTHOIICHUSI NPU PEHICHWH 3a/1a4; HAaXOAWUTh
reOMETPUYECKHE BEIMYHMHBI (IJIMHA, YTOJl, IUIOMaIb, 00BEM)
IOpHU PEIICHWW 3a1a4 M3 JPYIHX YYeOHBIX NpPEJAMETOB U W3
peaNbHOW JKM3HW; YMEHHE BBIYHCIATH TI'E€OMETPHUYECKHE
BeJINYMHBl  (UIMHA, YroJ, IUIOMmAaAb, OO0BEM, IUIOLIA]b
MOBEPXHOCTH), UCIIONIB3YsS W3yYeHHBIE (OPMYIIBI M METOJbI, B
TOM YHCIIE: TUIONIA/(b TOBEPXHOCTH MUPAMHUJIBI, IPH3MBI, KOHYCa,
HWIMHIPA, TUIOIAAb cdepbl; 00bEM KyOa, NPsIMOYTOJBHOTO
napajuiesienunea, MHPaMUAbL, TPU3MBI, WIMHIPA, KOHYCa,

11apa; yMEeHHe HaXOAUTh OTHOLLIEHNE 00BEMOB MOIOOHBIX (GUTYD
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YMeHue omnepupoBaTh IMOHATUSIMH: MPSMOYroJIbHAas CHUCTEMA
KOOPJMHAT, BEKTOP, KOOPJAUHATHI TOYKU, KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOpOB, TNPOM3BEIAEHUE BEKTOpa Ha  YHUCIIO,
pasyioKeHHEe BEKTopa IO 0a3ucy, CKalsipHOE MPOU3BEICHUE,
BEKTOPHOE MPOU3BEJEHUE, YroJl MEXIY BEKTOpPAMH; YMEHHE
WCIIONBh30BaTh BEKTOPHBIM ¥ KOOPAWHATHBIA METOH IS
pelleHrsT TeOMEeTPHUYECKHUX 3a7ad W 3a]ad JPYyrux y4eOHBIX

MpeIMETOB

13

YMeHne BBHIOMPATh MOIXOAIINN METOJ JJIA PEIICHHS 3aa4H,
MMOHMMAaHHE 3HAYUMOCTH MATEMaTHUKU B MU3YYEHHH MPUPOJHBIX
n O6H.[€CTB€HHI>IX IIpOoLECCOB U HBHeHI/Iﬁ; YMCHHE pacCliO3HaBaThb
MpOSIBJIEHUE 3aKOHOB MAaTeMaTHMKU B MCKYCCTBE, YMEHHE
MPUBOJUTH MPUMEPHI MATEMATHYECKUX OTKPBITUNA POCCUUCKON

Y MUPOBOM MaTeMaTU4ECKON HAyKU




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BIYUCIECHUSA
11 Hatypanbhbie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCelT
12 Paumonaneupie uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JIpOOU, TPOLICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypalibHOU creneHu. JlelicTBus ¢ apupMeTHIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ mnenbiM TokaszareneM. CTemeHb € palMOHAJIBHBIM TIOKa3aTeNIeM.
. CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HaTypajabHbIE JOrapudmMbl
JeiictBuTenbHble uyncia. ApudMeTHYECKHe OIepanud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkE€HHBIC BBIYMCICHHS, NpPaBUiIa OKPYIJICHUS, TNPUKUAKA W
OLICHKA PE3yJIbTaTa BIUUCICHUI
1.8 [Tpeobpa3zoBaHne BbIpaKeHUM
1.9 KommekcHple yncna
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPAaBHEHUS
2.2 HppaiioHaibHble ypaBHEHHSI
2.3 TpuronomeTpuieckue ypaBHEHHUs
2.4 [Toka3zarenbHble U JOrapupMUIECKHE YpaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHoMeTpHYECKHE HEPABEHCTBA




2.9

CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10( VYpaBHeHHs, HEPABEHCTBA U CHCTEMbI C IAPAMETPAMH
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeeanuTeIb MaTPUILbI
3 DOyHKINUH U TpaPUKH
31 OyuHkus, crnocodsl 3axanus ¢yHkuuu. I'paduk Qynakuuu. B3zaumao oOpaTHbIE
¢Gynkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepruoanueckue GyHKIUU
OO6nactp ompeneneHus] WU MHOXECTBO 3HaueHWd Qynknuu. Hymm ¢yHkoum.
3.9 [TpomexxyTkn 3HAKOHNOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
Maxkcumymbl 1 MUHUMYMbl QyHKUuU. HambGonbliee W HauMeHbllee 3HAYEHUE
(YHKIIMHM Ha IPOMEKYTKE
33 CrenenHas ¢yHKLUUS C HaTypajlbHBIM M LeJNbIM Ioka3aTeneMm. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspbiBa. AcuMOTOThl TpadukoB (yHknuil. CoiicTBa  (yHKIMIA,
HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATEILHOCTEH
38 Apudpmernueckas UM TreomeTrpuyeckas mporpeccuu. QDopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hayana maTemarnueckoro ananusa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX (PYHKINUN
[IpuMeHeHre MPOU3BOJHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb H
4.2 sKkcTpeMyMbl. Haxoxx/ieHue HanboIbIlero 1 HAaMMEHbIIEro 3HaYeHUs] QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. nterpan
5 MHokecTBa 1 JIOTHKa
5.1 MHO)kecTBO, Onepanuu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTh ¥ cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA




6.2 BepositHOCTB
6.3 KomOuHaroprika
7 CeomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMBle 1 TIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEPXHOCTH BpPAILCHUSI
7.5 KoopauHaTs! 1 BEKTOpEI
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