MUHUCTEPCTBO IIPOCBEILEHHUS POCCUNCKOY ®EJEPALIIU

MHWHHUCTEPCTBO OBPA30OBAHUSA 1 HAYKHU ITIEPMCKOI'O KPAS

YIIPABJIEHHUE OBPA3OBAHUSA AIMUHUCTPALIUU TIEPMCKOI'O
MYHHUITUIIAJIBHOT'O OKPYT A ITIEPMCKOI'O KPASI

MAQY «IlnaTomMHCcKas CpefAHss MKOoJ1a»

COI'VJIACOBAHO
3ame Jupekropa nno YBP

/Hexpacosa JI.W./

IIpoTokon cornacoBanust Ne273 ot 28 aBrycra 2026 r.

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «I'eomerpusi. ba3oBblii ypoBeHb)

s obyyarornuxcs 10-11 kmaccos

IInarommuo, 2026



MNOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma yueOHoro kypca «l'eomerpus» 06a30BOro ypoBHS JJs
obyuvarommxcss 10 —11 ximaccoB paspabotaHa Ha ocHoBe DenepaabHOTO
roCyapCTBEHHOTO0 00pa30BaTEIBLHOTO CTaHAApTa CPEeAHero oduiero oOpazoBaHus,
C y4€TOM  COBPEMEHHBIX MHPOBBIX  TpeOOBaHMIA, TPEABSIBIAEMBIX K
MaTeMaTH4ecKkoMy 0Opa3oBaHUIO, W TpaJuuuil poccuiickoro o00pa3oBaHus.
Peanuzanus nporpaMmbl 00ecreurBaeT OBIAJCHHE KIIFOYEBBIMU KOMIIETEHIUSIMH,
COCTABJISIIOIIMMHM OCHOBY JUISl CAaMOPAa3BUTUS M HENPEpHIBHOTO 00pa3oBaHus,
LEJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHA
JUYHOCTH 00YYaIOUTUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOTO Kypca TEOMETPUHM Ha YPOBHE CPEAHEro OOMIEro
oOpa3zoBaHusi OOYyCIIOBIIEHA TPAKTUYECKON 3HAYUMOCTHIO METANpeAMETHBIX U
OPEIMETHBIX PEe3yJbTaTOB OOYyYEHHUSI T€OMETPUM B HANPABICHUU JIMYHOCTHOTO
pa3BuTus oOyuarmomuxcs, (HopMHpoOBaHHS (DYHKIIMOHATBHOW MaTeMaTUYECKOM
IrPaMOTHOCTH, M3YUYEHUsI JIPYTHUX y4eOHBIX AUCIUIUIMH. Pa3Butne y oOydarommxcs
NPaBWIBHBIX MPEIACTaBICHUI O CYUIHOCTHM WU MPOUCXOXKIECHUU TE€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHWU PEATHHOTO M HWJICATBLHOIO, XapakTepe OTPaKCHUs
MaTEMATUYECKOM HAyKOW SABICHUM M TMPOLECCOB PEAILHOTO MHUpPa, MECTE
T€OMETPUU B CHUCTEME HAayK U POJIM MAaTEMaTHYE€CKOTO0 MOJIETUPOBAaHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yYaluxcsi, a TaKKe KaueCTB MBIIUJICHUsS, HEOOXOMUMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomerpust siBisieTcs OJHUM u3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmero 00pa3oBaHUs, TaK Kak oOO0OECIEeYMBAET BO3MOXHOCTh M3YUYCHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAy4YHOU HampaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUieHHe, (GopMHUpyeMoOe MpU HM3YyUYeHHH OOyYarolIUMHUCS
MOHATUHUHBIX OCHOB T€OMETPUU U TIOCTPOCHUU LIETIOYKHU JIOTHUECKUX yTBEPKICHHIMA
B XOJI¢ pCIICHHS TEeOMETPUYECKUX 3a/Jad, YMEHHE BBIIBHraTh W OIPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONb3YIOTCA MPU PEIICHUH 3aJlad eCTECTBEHHO-
HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (HU3UKHU.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb BO
BCeX OOJacTAX NeATenbHOCTH 4enoBeka. OpHeHTalysi YeloBeKa BO BPEMEHH U
NPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIMalbHOro ObITHS, GdopMma
OTPAXKEHUS OKPYXKAIIIET0O MHUPA, YCIOBHE YCICIIHOTO TO3HAHWS U AKTUBHOTO
npeoOpazoBanHusi  jAeicTBUTENbHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEOUHSET pa3Hble BHIBI y4EeOHOM UM TPYAOBON NESITEIbHOCTH,



SBJISICTCA OJHUM M3 TPOGECCHOHATBHO BAXKHBIX KA4YECTB, IMOITOMY aKTyallbHa
3amaya (HOPMHUPOBAHUA Yy OOYYArONIUXCS TPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTA OOpPA3HOTO MBIIIICHUS — CYHIECTBEHHOTO KOMIIOHCHTa B
MOJATOTOBKE K MPAKTUYECKON JESTEIbHOCTU 10 MHOTHM HampaBJICHUSIM.

[lens ocBoeHus mporpammbl yueOHOTO Kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE 0OyueHus — o0meoOpa3zoBaTeibHOE UM OOIIEKYJIbTYPHOE pa3BUTUE
oOyyaromuxcsi ~ 4epe3  oOecleueHue  BO3MOXKHOCTH  TNPUOOpETeHuss U
UCTOJIb30BAHUS ~ CHCTEMAaTUYECKUX TE€OMETPUYECKUX 3HaHWM U JCHCTBU,
CHEeU(PpUIHBIX TEOMETPHUH, BOBMOXXHOCTU YCIICUTHOTO MPOOIKEHUS 00pa3oBaHuUs
M0 CMELUAIbHOCTSAM, HE CBSI3aHHBIM C MPUKJIAJAHBIM HCIOJIb30BaHUEM F€OMETPHH.

[Iporpamma 1o reomeTpud Ha 0a30BOM YpPOBHE MpeaHA3HAYEHA IS
00yYarmMXcs CpeIHeN IIKOJbI, HE UCHBITHIBABIINX 3HAYUTEIIBHBIX 3aTPyTHCHHMA
Ha YpOBHE OCHOBHOTrO o0miero oopaszoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YypOBHE JOJKHBI OCBOUTH OOIIME MATEMAaTHUYECKUE YMEHUs, CBSI3aHHBIC
co crneuudukoil reoMeTpuM U HEOOXOJMMbIE [Ji KU3HK B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM MUMEIOT BO3MOKHOCTH HM3YYUTh T€OMETPHUIO OoJiee
rIyOOKO, €CIW B JMajdbHEHIIeM BO3HHKHET HEOOXOAMMOCTh B TEOMETPUUYECKHX
3HAHUAX B MPOGECCUOHATIBHON NIeATeIbHOCTH.

JlocTwkeHHe 1eTd OCBOEHHUS TPOTpaMMbl O00OECIeUMBACTCA PEUICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBIMM  3aJadyaMH  OCBOEHHMS  Kypca
«I"'eometpumn» Ha 6a30BOoM ypoBHe B 10—11 kaccax sBISIIOTCS:

e (¢opmMupoBaHHE TPEICTABICHUS O TIEOMETPUM KaK dYacTH MHUPOBOU

KyJbTYypPBl M OCO3HAHHE €€ B3aUMOCBS3U C OKPYIKAIOIIUM MHUPOM;

e (opmMupOBaHUE TMPEJCTABICHUS O MHOTOIPAHHUMKAX M TelaxX BpalleHUs
KaK O BOXHEHMIIUX MATEeMaTUYECKUX MOJIENSAX, MO3BOJSIONINX OMUCHIBATH
Y U3y4YaTh Pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupOoBaHME YMEHHS pAaclo3HaBaTh Ha YEPTEKax, MOJECISAX U B
peaTbHOM MHUpPE MHOTOTPAHHUKU U TeJla BPAIlCHUS;

e OBJIQJICHHE METOJaMH PELIeHHs 33Ja4 Ha MOCTPOCHHUS Ha M300paKeHUSAX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmMuUpOBaHHME YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHITUSIMH O
MHOTOTPAaHHHUKaX U TeJaX BPAIEeHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBNAJICHWE  aNTOPUTMAMHU  pEIIEHWS  OCHOBHBIX  THIOB  3a7ady;
dbopMupoBaHHEe yYMEHHMS TMPOBOJUTH  HECIOXKHBIE JIOKa3aTelbHbIC
paccyKIeHHs B XOJE pEIIeHUS CTEPEOMETPUYECKHX 3aJady M 3ajJad C
MPAKTHYECKAM COJICpIKAHUEM;

e pasBHTHE WHTEIUJIEKTY AJTbHBIX " TBOPYECKHUX criocoOHocTElH
oOyuamwIuxcs, IO03HABATEIbHOM  aKTMBHOCTH,  MCCIEH0BATEIbCKHUX
YMEHUN, KPUTUUHOCTH MBIILJICHUS,



e (¢opmupoBaHue byHKIMOHATBHO N TPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHUE  pAClO3HABATh  MPOSIBICHUS  T'€OMETPUYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEAIbHBIX JKHU3HEHHBIX
CUTyallUAX WU MPU U3YYEHUHM JIPYTHX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEM M 3aKOHOMEpHOCTeH, (QopMylnpoBaTh HX Ha S3bIKE
rE€OMETPUN U CO31aBAaThb F'€OMETPUUYECKUE MOJEIH, IPUMEHITh OCBOEHHBIN
F€OMETPUYECKUM armapar JUisl PEUIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, IHTEPIPETUPOBATh U OLICHUBATh MOJYUECHHBIE PE3yIbTAThI

OTAUYUTENbHOM OCOOCHHOCTHIO TIPOTPAMMBbI SIBISETCS BKIIOUEHHE B KYpC
CTEPEOMETPUM B HAyajle €ro M3y4deHHs 3aJad, pEIIaeMbIX HAa YpPOBHE
MHTYUTUBHOTO TO3HAHUS, U ONpeNeIEHHbIM 00pa3oM OpraHM30BaHHas paboTa Hajl
HUMH, 4YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIIEHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JajJbHENIIEMY U3YUECHHIO MTPEAMETA.

[Ipennourenne OTAAETCS HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHusi, TO
€CTh TEOPETUYECKUE 3HAHWS MMEIOT B CBOEM OCHOBE YYyBCTBEHHOCTbH IIPEAMETHO-
MPAKTUYECKON NEATEIILHOCTH. Pa3BHUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4aluxcsa B Kypce CTEpEOMETPUM MNPOBOJAUTCA 32 CYET pEIIeHUs 3a7ad Ha
CO3JaHHE  TPOCTPAHCTBEHHBIX  00Opa3oB M  3aJady Ha  OIEpUpOBAHHE
NpOCTpaHCTBEHHbIMU oOOpazamu. Coznanue oOpas3a MPOBOJIUTCA C OMOPOM Ha
HATJISIHOCTh, a ONEepHpOBaHME O00pa3oM — B YCIOBHUSX OTBJICUECHUS OT
HarJISITHOCTH, MBICIICHHOTO M3MEHEHUSI €r0 UCXOJIHOTO COJIEPIKaHUS.

OcHOBHBIE cojepkaTenbHble TUHUU Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «lIpsAmble U MIOCKOCTH B MPOCTpaHCTBE», «Tema BpamieHus»,
«BeKTOophl U KOOPAUHATHI B MNPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHU
pacrpenensercss He TOJbKO IO COJAEPKATEIbHBIM JIMHUSAM, HO U IO TOJam
00y4eHHUs1 Ha YPOBHE CpeaHEro o01ero oopa3oBaHus.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yiabTaTaM
OCBOEHHUSI pabodyell TMporpaMMbl, paclpeAciiéHHBIM TI0 TrojaM oOyueHus,
CTPYKTYpPUPOBaHO TakuM o0O0Opa3oM, UTOOBI OBJIAJICHHE TE€OMETPUYECKUMHU
MOHATHSIMA Y HABBIKAMH OCYIIECTBIISIIOCH MOCIEA0BATENBHO U MOCTYNATENIbHO, C
COOJIFOACHUEM TMPUHIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUNA OOyYarollUXcs, pacuiupsis U
yry0sist €€, 00pasysi IPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun otBoaurcs 2 yaca B Henenro B 10 kimacce u 1 gac B
Henento B 11 kinacce, Bcero 3a iBa roga o0ydenus - 102 y4ueOHbIX Haca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpssMbIe U VIOCKOCTH B IMPOCTPAaHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpancTBo. [loHAaTHe 00 akCMOMAaTUYECKOM TIOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsMbIX B NPOCTPAHCTBE: IEPECEKAOLIUECS,
[apajuleJIbHbIE W CKpeluBarolmuecs ImnpsMble. IlapannenbHOCTh NPSAMBIX H
IUDIOCKOCTEW B MPOCTPAHCTBE: INApPAJUICIIbHBIE TIPSAMBIE B  IIPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX NPSAMBIX; MNapaIeIbHOCTh MPSIMOM U IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH;, YTOJ MEKAY IMPAMBIMH B TNPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: rapajeiibHble IJIOCKOCTH; CBOMCTBA
napajuienbHbIX  TiockocTel. Ilpocteiliine mnpocTpaHCTBEeHHbIE (UIYpHI  Ha
IUIOCKOCTH: TETpa3Jip, KyO, napajiesenumes]; ToOCTPOCHUE CEUECHUN.

[lepnieHINKYISAPHOCTh NMPSIMOU M INIOCKOCTH: NEPIECHINUKYJISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, TMpPSMbIE TMAPAJUICIbHBIE W NEPINECHAUKYIAPHbIE K IUIOCKOCTH,
MPU3HAK TEPICHIUKYISIPHOCTH NPSMOM M IUIOCKOCTH, TEOpeEMa O TMPAMOMU
NEPIECHAUKYJISIPHOW IUIOCKOCTH. YIUVIBI B IPOCTPAHCTBE: YIOJ MEXAY IPAMOU U
IUDIOCKOCTBIO;  JABYIPAHHBIA  yIOJI, JIMHEMHBIA YTOJ  JIBYI'PAaHHOIO  YyIJa.
[IeprieHauKyIAp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsAMOW 1O  TUIOCKOCTH,  MpOeKIus  ¢Gurypsl Ha  IUIOCKOCTb.
[lepnieHAMKYISAPHOCTh  IUIOCKOCTEH: MPU3HAK  MEPHEHAMKYISPHOCTH  JIBYX
II0CKOCTEN. Teopema 0 TPEX MEPICHAUKYIAPaX.

MHoOrorpaHHMKH

[IoHsITHE MHOTOTpPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHMKM; Pa3BEPTKAa MHOTOrpaHHuKa. [lpusma: n-yronapHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI; MpsiMas W HaKJIOHHAs TPU3MBI; OOKOBasl U
MTOJTHAS MTOBEPXHOCTH IIPU3MBL. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuiesienuies; U ero cpoucrsa. [lupammupa: n-yronpHas nvpamMuia, T'paHUd H
OCHOBaHHME MUPaMHUJIbI; OOKOBAsl U MOJIHASI MOBEPXHOCTh MUPAMUJIbL; MPABUIbHAS U
yCceu€HHas nMpampja. OJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBunbHble
MHOTOTPAHHHMKU: TMOHSATHE IMPABWIBHOTO MHOTOTPAaHHHKA; NPaBWUJIbHAs MpHU3Ma U
IpaBWIbHAs NHUpaMHAA; IPaBUIbHAs TPEYTOJIbHAS MHUPAMUIA U IPABUIbHBINA
terpadap; kyO. IlpencraBieHne O mNpPaBWIBHBIX MHOTOTPAHHHUKAX: OKTadap,
noaeka’ap v ukocasap. CeueHns NpU3Mbl U MAPAMUJIBL

Cummerpus B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MHPSIMOI,
IUIOCKOCTH.  DJIEMEHThl CHUMMETPUM B  TNUpaMHIaX, HNapaienenunenax,
MIPaBUJIbHBIX MHOTOTPAHHHUKAX.



Bobuncnenue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, JauaroHaiu, YIJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH W TOJHOW MMOBEPXHOCTH TMPSMOW MPHU3MBI,
IUIOMIAJb OCHOBaHMH, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSMOM MPHU3IMBL
[Inomans OOKOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABWIBHOM MUPAMMIIBI,
TeopeMa O TIUIomaan YyceuéHHOW mupamuibl. I[loustne 00 o0BEMe. OO0BEM
MPaMHUJBL, IPU3MBI.

ITonoOHble Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOLAASIMHU
MOBEPXHOCTEH, 00bEMaMU TOTOOHBIX TEJ.

11 KJIACC

Tena Bpamenust

[unueapuyeckas IIOBEPXHOCTb, obOpasytouiue LWIUHAPUYECKON
NOBEPXHOCTH, OCh UWIMHAPHYECKOW moBepxHOocTU. [lununHnp: ocHoBaHus
OOKOBasi TOBEPXHOCTh, OOpasymwIlias M OCh;, IUIONAAb OOKOBOM M TOJHOM
HOBEPXHOCTH.

KoHnyeckass moBepXHOCTh, 00pa3yrollue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepXxHOCTH. KoHyC: ocHOBaHMe W BepllMHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOM M TIOJTHOM TIOBEPXHOCTHU. YCEUEHHBIA KOHYC:
00pa3yrolue U BbICOTa; OCHOBAHUS U OOKOBAasi MOBEPXHOCTb.

Cdhepa u map: ueHTp, paguyc, AUaMeETp; IUIOIIA/lb MOBEPXHOCTH CQEpHL.
Bzaumnoe pacnonoxenue chepbl U IIOCKOCTH; KacaTelbHasl MIOCKOCTh K cdepe;
IUTOAIb Cephl.

N300pakeHue Ten BpalieHus Ha MI0CKOoCTH. Pa3BépTka mMnmHapa U KOHYyca.

KoMmOuHanmu Tenm  BpallleHMss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMCAaHHBIM 0K0JO cdepbl; cdhepa, BHUCAHHAE B MHOTOTPAHHUK, WU TEIO
BpalleHUsl.

[TonsiTe 00 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béMe
OpsIMOYTOJILHOTO Tapajuienenunena u cieactBus u3 He€. OO0bEM mUiIuHIpAa,
KoHyca. OOBEM 1mapa u wiomaab cepol.

[lono6ubie Tena B mpocTpancTBe. COOTHOUIGHUST MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOI0OHBIX TEJ.

Ceuyennss umnuHApa (mapajyieNbHO W NEPHEHIUKYJISIPHO OCH), CEUEHHUs
KOHyca (mapajjeilbHOE€ OCHOBAaHUIO U TPOXOJSIEe Yepe3 BEpLIMHY), CEYEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B npocTpaHcTBe. CI0KEHUE U BRIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pasmoxxkenue BekTopa mo TpEM HEKOMIUIAaHAPHBIM
BekTopam. [IpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX €
IIPUMEHEHHEM T[paBWI JEUCTBUM C BekTopaMu. IIpsiMoyrosnpHas cucrema



KoopauHat B 1npocrtpaHcTBe. Koopaunartel Bekropa. IIpocrenmme 3amaun B
KOOpJAMHATax. YTros Mexay Bekropamu. CKalspHOE NPOU3BENECHUE BEKTOPOB.
Brruncnenne yriioB Mexay HpsIMBIMU M IUIOCKOCTSIMH. KOOpJIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUHA ICOMETPUUYECKUX 3a]ay.



INVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yibTaThl OCBOEHUS MPOTPaMMbl Y4eOHOTO MpeaMera
«Maremarnkay XapakTepHu3yOTCs:

I'paxknanckoe BocnuTaHue:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU O0YJArOMIErocss KaKk akKTUBHOTO
U OTBETCTBEHHOTO YJIEHAa POCCHICKOTO o0O0IecTBa, MpeACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAX (PYHKUIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHUH,
Opolenyp TpaxIaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI W Ip.), YMEHHUEM
B3aUMOJICCTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBUM C HX
GYHKIMSIMU 1 Ha3HAYCHHUEM.

IIaTproTHYecKkoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON TPAKIAHCKON MACHTUYHOCTH, YBAKECHUS K
IIPOLUIOMY M HACTOSIIEMY POCCHUCKON MaT€MaTUKH, LICHHOCTHBIM OTHOIIEHHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MAaTEMATHUKOB M POCCUHMCKOW MaTeMaTHYECKOW IIKOJIBI,
K HCMOJb30BAaHUIO ITHX JOCTIDKEHUH B JPYTUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JAyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM Y XOBHBIX LIEHHOCTEN POCCUICKOTO Hapoja;
cOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C NPAKTHUYECKUM NMPHUMEHEHUEM JOCTHKEHUW HAyKU U JESATEIbHOCTBIO
y4EHOT0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OYAYILETO.

JcTeTn4ecKoe BOCIHUTAHUE:

ACTETUYECKUM OTHOUIEHWEM K MHpPY, BKIIOYAs SCTETUKY MaTEMaTH4YECKUX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3aja4, peIIEHUH, pacCyXIEHUM;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM aCIEKTaM Pa3jWYHBIX BUJOB UCKYCCTBA.

du3uyeckoe BOCIMTAHHE:

cOPMHUPOBAHHOCTHIO yMEHHUSI TPUMEHITh MaTEeMaTUYECKUE 3HAHUSA B
MHTEepecax 370pOBOTO M 0€30MacHOro oOpasza >KU3HU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3J0pOBBIO (30POBOE MHUTaHWE, COATaHCHPOBAHHBIA PEXUM 3aHATHU H

OT/bIXA, peryJssipHas buznueckas aKTUBHOCTH); (dbuzuveckoro
COBEPIIICHCTBOBAHMS, npu 3aHSATUAX CIIOPTUBHO-0370POBHUTEITHHOM
JeSTENIbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K
pasnumuHeiM  chepam  TPO(EcCHOHATBHON  JEATENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ TPHIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeii mnpodeccur U peaM30BbIBaTh COOCTBEHHBIC >KMU3HEHHBIC ILJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTHIO K MAaTeMaTHuyeCKOMYy OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TPOTSHKEHUM BCEM JKMU3HMU, TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PEIIEHUU NMPAKTUYECKUX 3aJ1a4 MAaTEeMaTUYE€CKOW HANPaBJICHHOCTH.

JKO0JIOTHYECKOEe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJOTMUECKOM KyJIbTYyphl, MOHUMAHUEM BIUSHHUS
COLMAIIbHO-3KOHOMHMUYECKUX IPOILECCOB HA COCTOSIHUE NMPUPOJHOW U COLMAIBHOMN
cCpenbl, OCO3HAaHMEM [IOOAJIBHOTO  XapakTepa SKOJOTMYECKHMX mpoOlieM;
OpUEHTAIMEN HAa NPUMECHEHUE MAaTEMAaTUYECKUX 3HAHWM ISl pEIIeHUs 3a1ad B
o0ylacT  OKpyXaroled cpefpl, IUIAaHUPOBAaHUS TIOCTYIIKOB W OLEHKH HX
BO3MOHBIX ITOCJIEICTBUN JUJISI OKPYKAIOIIEU CPEIbL.

IleHHOCTH HAYYHOI'O MO3HAHUA:

c(hOPMHUPOBAHHOCTHEIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, [OHUMaHUEM
MaTeMaTU4ecKOd HayKu Kak cdepbl 4Yel0BEYECKOW MesTeIbHOCTH, JTaloB €€
pa3BUTUSA M 3HAYUMOCTH JJIs Pa3BUTUS LMBUWIM3ALMAH;, OBJIAJCHUEM S3BIKOM
MAaTeMaTUKH M MaTEMAaTHYECKOM KyJbTypOM KaK CPEACTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBI) OCYIIECTBJIATh MPOEKTHYIO M HCCIEIOBATEIBCKYIO JIESITEIBHOCTD
VHJUBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yTCs OBJIQ/ICHUEM YHHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHbIMU — KOMMYHUKAMUBHBIMU
0elicmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeLCMBUIMU.

1)  Vuusepcanvnvie  noznasamenwvHuwvle  Oeticmeus,  obecnedusaom
Gopmuposanue 60a306blX KOSHUMUBHBIX NPOYECCO8 odyyarowuxcs (oceoerue
Memoo08  NO3HAHUA — OKpyJjcawmouwjeeo  Mupa,  NpUuMeHeHue  J102U4ecKux,
uccneo0o8amenbcKux onepayutl, ymeHut pabomamso ¢ ungopmayueli).

ba3oBblie jornueckue aeicTBUA:

e BBIIBIATh M XapaKTEPU30BATH CYIICCTBEHHBIC MPU3HAKA MATEMaTHYCCKHX
00BEKTOB, TOHATHI, OTHOIICHUH MEXKIy MOHATUAMU; (HOpMyITUpOBATH
OTIpeJICNICHNs]  TOHATHM;,  yCTaHABIMBATh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(UKAIIMKM, OCHOBAHHUSA I OOOOIIEHUS W CpPaBHEHUS, KPUTECPUU
MPOBOJUMOTO aHATU3A;

e BOCIHPUHMMATH, (OPMYJIHPOBATH W  NPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAWTEIbHBIC W OTPUIATEIbHBIC, €AWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIIBIATH  MaTCMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W
NpOTHBOpEYMss B (akTaxX, JIaHHBIX, HAONIOACHHUAX U YTBEPXKICHUAX;



npejiaraTh ~ KpUTEpUM  JJIs  BBISIBJIGHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUMNA;

e JI€NIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKJIIOUECHUN, YMO3aKIIOUCHUN 0 aHAJIOTHUH,

e TPOBOJIUTH CaMOCTOSITETLHO JI0Ka3aTenbCcTBa MaTeMaTUYeCKUX
yTBEpKJIeHU# (MpsSiMble U OT MPOTHUBHOTO), BBHICTPAWBATH aAPTyMEHTAIIHIO,
NPUBOJUTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUSI U BBIBOJIBL;

e BBIOUpaTh croco® pemnieHus: ydyeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peEIIEHUs, BBIOMpaTh HauboIee MNOAXOIAIUNA C Y4ETOM
CaMOCTOSITEILHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue J1eiicTBUSA:

e HCIOJB30BaTh BOMPOCH KaK HMCCIEI0BATEIbCKUN WHCTPYMEHT TO3HAHUS;
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOUIUE MPOTUBOpEUHE, NpodieMy,
yCTaHaBJIMBaTh  HCKOMOE€ W  JaHHOe, (OpMHUpPOBATH  TUIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3HIINIO, MHEHHE;

e TPOBOJWTH CaMOCTOSITETLHO CIUTaHUPOBAHHBIN HKCIEPHUMEHT,
UCCIICIOBAaHUE II0 YCTAHOBIICHUIO OCOOEHHOCTEH MaTreMaTu4ecKoro
00beKTa, SBJICHMS, TPOIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIy
00beKTaMU, SIBJICHUSIMH, IPOLIECCAMU;

e CAMOCTOSITENIbHO (OPMYIUPOBATH 00OOIIEHHUS U BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIIONCHUS, WCCIICIOBaHMs, OIICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTAaTOB, BBIBOJIOB M 0000IICHUIA,

e TMPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IpOIECCa, a TaKXKE BBIIBUTrATh
MPEANOJIONKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

e BBIIBIATH AepUIMTHl MHPOpPMAINH, NAHHBIX, HEOOXOIWMBIX NJIS OTBETA
Ha BOTIPOC U JUIsl pEICHUs 3a1a4u;

e BbpIOMpaTh  WHPOPMALMIO W3  HMCTOYHHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh M HHTEPIPETUPOBATH WHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (hOPM MPECTABICHUS;

e CTPYKTYpHUPOBaTh MH(MOPMAIHIO, PEICTABIATh €€ B Pa3sIUYHbIX (PopMax,
WTIOCTPUPOBATH rpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHbopMaIuu o CaMOCTOSITEILHO
chOopMyTUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKamueHwle  Oelicmgus, 00ecneyugam

chopmupo8anHoOCmsb COYUATbHBIX HABLIKOB 00YUAOUUXCSL.

OO0uenue:



BOCIIpUHUMATh W (QOPMYJHUPOBaTh CYXKJIEHHUS B COOTBETCTBUH C
YCIOBUSMU U MENSIMHU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO
XOJ/Iy pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIA pe3yJbTarT;

B X0Jie 0OCY>KJIeHHUs 33]1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKIAEMON TEMBI,
npoOJIeMBbl, penaeMoil 3ajaun, BBHICKa3bIBaTh W], HAIICIICHHBIC HA TIOMCK
PEIICHUS; COTMOCTAaBIATh CBOM CYXICHHS C CYXISHHSIMH OPYTHX
YYaCTHHKOB Juajiora, OOHApyXUBaTh pa3IMuue U CXOJICTBO TO3UIUI; B
KOppEeKTHOU opme HopMyITHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS,
MIPEACTABIIAThH pe3yibTaTbl  pelIeHus  3aJadd,  JKCIEPUMEHTA,
UCCIIeIOBaHMsI,  MPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS ¢ YUETOM 3aj1a4 MPE3ECHTAIIMN U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHN4eCcTBO:

3)

MOHMMATh W HUCTHOJB30BaTh  MPEUMYIIECTBA  KOMAHIAHOW  H
WHAUBUAYAIBHON paOOThI MPU PEIICHUU YUEOHBIX 3a7a4; IPUHUMATh 1IeJb
COBMECTHOW JI€ATETbHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOM
paboThI, pacrpenenaTh BUIbl padOT, 1OTOBAPUBATHCS, 00CYKAaTh MPOIIEeCC
U pe3yabTar paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJICH;
y4acCTBOBATh B TPYMNIOBBIX GopMax padoThl (00CYykaeHNSI, 0OMEH MHEHHIA,
«MO3TOBBIE IITYpMbD» W WHBIE); BBIIOJHITH CBOIO YacTh pabOTHl U
KOOPJMHUPOBATh CBOM JICHCTBUS C JPYTUMHU WICHAMHU KOMAH/IBI;
OIICHMBATh KayeCTBO CBOETO BKJIaja B OOIIMA MPOIYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHS.

Yuusepcanonvie  pezynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJISITH IJIaH, aJITOPUTM PEIIEHUS 3a7a4M, BEIOUpaATh CIOCO0 perIeHHs
C Y4€TOM MMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C yYETOM HOBOM
uHbOpMaLIUK.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM I[IO3HABATEIbHOW pe(diaeKkcMH KaKk OCO3HAHHA
COBEPIIAEMBIX IEUCTBUUA U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BIIaJIeTh  CIOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJIS —Mpollecca M
pe3yJibTara peleHnss MaTeEMaTUYECKON 3a1a4n;

NPEABUIAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYThH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSTENHCTB, JaHHBIX, HAWJCHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLEHMBATh COOTBETCTBUE pe3yjbTaTa LEAU U YCIOBUAM, OOBICHATH
HNPUYUHBl JTOCTHKEHUS WU HENOCTWKEHUS pPEe3yJIbTaTOB JIEATEIbHOCTH,
HaXOJUTh OIMMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 KVIACC

OmnepupoBaTh MOHATUSIMU: TOYKA, MPSAMas, TNTIOCKOCTb.

[IpyMeHATh aKCMOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX IPU PEIICHUU
T€OMETPUUYECKHX 3a/1ad.

OnepupoBaTh MOHATUAMU: TAPATIEIBHOCTh U MEPIICHIUKYISIPHOCTh MPSIMbIX
Y IJIOCKOCTEM.

KnaccuduimpoBaTe B3aMMHOE PACMOJOXKEHUE MPSMBIX U IUIOCKOCTEH B
POCTPaAHCTBE.

OnepupoBaTh TOHATHSAMU: JBYTPAHHBIA YTOJI, TPaHWU JBYTPAHHOTO YTJa,
pebpo ABYTpaHHOTO yTJia; JUHEHHBIA yrojl JABYTPAHHOTO YyIJa; TpaaycHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHSAMHU: MHOTOTPAHHUK, BBITYKIBIA ¥  HEBBITYKIIBIA
MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPAHHUKA, MPABUJIbHBIA MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHHKOB (TUpaMuaa; TMpU3Ma,
NPSMOYTOJIBHBIN TTapaJlIeNenumea, Kyo0).

Knaccudunuponath MHOTOTPaHHUKH, BBIOMpAst OCHOBaHUS U1t
kinaccupukaiu  (BBIIYKJIbIE W HEBBITYKIbIE MHOTOTPAHHUKU; MPaBUIbHBIC
MHOTOTPAaHHHKH; TPSIMbIE U HAKJIOHHBIE MPU3MBI, TapajIeCITUIE Ib).

OmnepupoBaTh MOHATUIMU: CEKyIIas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSACHATH NPUHIIUIIBI TTOCTPOCHHUS CEUCHHI, UCTIOJIB3YSI METOJ CIIE/IOB.

CTtpouTh ceyeHUS] MHOTOTPAHHUKOB METOJOM  CJIEJ0B, BBINOJHATH
(BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaAXOXJIEHHUE TEOMETPUIECKUX BEIWYUH 1O o0pasiaM WiIu
QITOpUTMaM, TIPUMEHSS W3BECTHBIC AaHAIMTUYECKUE METOJIBl TPH PEIICHUH
CTaHJAPTHBIX MAaTeMaTHUYECKUX 3a/Ja4 Ha BBIYUCIICHHE PACCTOSIHUM MEXIY JBYMS
TOYKaMH, OT TOYKH JIO TMpPSMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMUCS TPSIMBIMU.

Permarh 3a1aun Ha HaXOXKJIEHUE TEOMETPUIECKUX BEITWYWH MO oOpasiam Win
QITOpUTMaM, TPUMEHsST W3BECTHBICE AHAIUTUYECKUE METOJbI TMPU PEIICHUH
CTaHJAPTHBIX  MAaTEMaTHYECKUX  3aJlad Ha  BBIUUCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS  MPSIMBIMU, MEXAY TMPsAMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHbBIX YTJIOB.



Bobruancasate 00bEMBI M IUIOLIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupaMuaa) ¢ [OpUMEHeHHeM (OpMysl; BBIUHUCHATH COOTHOILICHHS  MEXKIY
IUIOLIAASIMU TIOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHUHM; LEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBL

W3Bnekarb, NpeoOpa3oBbIBaTE M HMHTEPIPETUPOBATE HHPOPMALHIO O
IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha depTexax U
PUCYHKaX.

[TpumensaTe reoMmerpuueckue (axThl Uil PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEIONaraloliuX HECKOIBKO IIAr0B PEIICHMs, €CIH yCIOBUSA NPUMEHEHUS
3a/1aHbl B IBHOU (hopMe.

[IpuMeHsaATp  mpoCTEHIIME NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]1ad.

[IprBOINTE DpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U
YKU3HU, PACIIO3HABAThH MPOSIBICHUE 3AKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh NOJIyYEHHBbIE 3HAHHWA HA IPAKTUKE: AaHAIU3UPOBATH PEaJbHBIC
CUTYyallUh W TPUMEHATh HU3y4YEHHBIC IIOHATHA B IIPOLECCE IIOUCKA PEIICHUs
MaTeMaTHYeCKd CQOPMYJIUPOBAHHONW MPOOJIEMBbl, MOJIEIUPOBATh peaJbHbIC
CUTyallud Ha A3bIKE TIEOMETPHM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUECKHUX MOHATHH U TEOpEM, ammnapara ajareOpbl; permarh
NPAKTUYECKUE 3a1a4H, CBA3AHHBIE C HAXOXKIECHUEM T'€OMETPUYECKUX BEIUYMH.

11 KJIACC

OnepupoBaTh MNOHATHSAMU: [WJIUHAPUYECKAsh MOBEPXHOCTh, OOpa3zyromue
MWINHIPUYECKOM  TMOBEPXHOCTH;  IWIMHIP;  KOHMYECKass  MOBEPXHOCTb,
00pa3yroume KOHHYECKON OBEPXHOCTH, KOHYC; chepruuecKasi HOBEPXHOCTbD.

Pacno3naBarh Tena Bpaiienus (IIWJIUHIP, KOHYC, cepa u map).

OOBSACHATH CIIOCOOBI TIOJIYUCHHUS TEJT BPAIICHUS.

KnaccudunupoBaTs B3aMHOE pacroiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHSATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CIIOW, OCHOBAHME IIAPOBOTO CJOS, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Bbuncnate 00bEMBI M IUIOWAAM MOBEPXHOCTEM Tel  BpalleHWs,
T€OMETPUUYECKHUX TN C MPUMEHEHUEeM (POopMyJI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHHUK, BIMCaHHBIA B cdepy W
ONMCAaHHBIM OKoJIO c(epbl; cdepa, BHOUCAHHAE B MHOTOIPAHHUK WJIM TEJO
BpalIeHusl.

BbUHCIATE COOTHOIIEGHUSI MEXKAY IUIOIMIAISIMU MOBEPXHOCTEH U 0OBEMaMU
10 T00HBIX TEI.



N300paxars uzydaemble QUIypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInoHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢uryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUEHUs TeJl BPaLCHMS.

W3Bnekarb, MHTEPHPETUPOBATH M NPeoOpPa3oBbIBATE HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha YepTekax U
PHUCYHKax.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbIMonHATE  JEHCTBUSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO, OOBSICHIATh, KAKUMHU CBOMCTBAMHU OHHU OOJIaJatoT.

[TpumeHATh NpaBWiIo NapasIesIeNunea.

OmnepupoBaTh MOHATUIMU: IEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpPA, YTOJ MEXIY
BEKTOPaMH, CKaJIIPHOE MPOU3BEJIEHUE BEKTOPOB, KOJIMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTOPBIL.

Haxoauth cyMMy BEKTOpPOB U NMPOU3BEEHHE BEKTOPA HAa YHUCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsipHOE TMPOM3BEACHHE, pacKiIaiblBaTh BEKTOP MO JBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBarh MJIOCKOCTh YPAaBHEHUEM B JIEKApTOBOM cHCTEME KOOPIMHAT.

[TpumensaTe reoMerpuueckue (axkThl Uil PEILICHUsS CTEPEOMETPUUECKHUX
3a[a4, NpeIoaraloiiX HECKOJIbKO IIaroB PELIeHUs], €CIU YCI0BUS MPUMEHEHUS
3aJaHbl B IBHOU (hopme.

Pemate mpocreiimne reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOJ1a.

Pemars 3amauM Ha J10Ka3aTelbCTBO MAaTEMaTHUYECKUX OTHOLUEHUM H
HAaX0’KJIeHHE TeOMETPUUECKUX BEJIMYMH MO0 o0paslaM Wid airOpuTMam, IpUMeEHss
U3BECTHBIE METO/bI IIPU PEUICHUH CTaHAAPTHBIX MAaTEMaTHYECKUX 3a]ad.

[IpumensaTs  mpocTeiliiue MporpaMMHBIE  CpPEIACTBA U DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUN CTEPEOMETPUUECKUX 3ajau.

[TpuBoANTh TpHUMEpPHl MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpHUpOAE U
’KU3HH, PACIIO3HABATh MPOSIBIECHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpyuMeHATh NOJy4YEHHblE 3HAHHMS Ha IpaKTHKE: aHAIU3HUpPOBATh peEaJIbHbIC
CUTyallud U TPUMEHATHh H3Y4YEHHbIE IOHATHUA B IpOIECCe IOUCKA PELICHUS
MaTeMaTHYeCcKd CQOPMYJIUPOBAHHOW MPOOJIEMBbl, MOJIEIUPOBATh peajbHbIC
CUTyallud Ha fA3bIKE TICOMETpPUH, UCCIAEAOBaTh IOCTPOCHHbIE MOJEIU C
UCTIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHH M TEOPEM, ammapara alireOpsl; pemaTh
NPaKTUYECKUE 3a7aul, CBA3aHHBIC C HAXOXKIEHHEM I'€OMETPUYECKUX BEIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
HanmvenoBanue pasnena  |[KoamdecTso OcHOBHOE cofiepKaHUE OcHOBHBbIE BUBI J€ATEIBHOCTH
(Tembl) Kypca 4acoB 00y4Jaromux cs
Bsenenue B crepeomerpuro 10 OCHOBHbIE MOHATHS CTEPEOMETPUU: AKTyaJau3upoBaTh QaKThl

TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna nzobpaxkenus
Ha PUCYHKaX: U300paxeHus
IUIOCKOCTEH, MapasienbHbIX IPsIMbIX
(0Tpe3koB), cepeIUHbI OTpE3Ka.
ITonsTus: nepecekaromuecs
TUIOCKOCTH, MEPECEKAIOIINEecs mpsimast
U TUIOCKOCTb.

3HAaKOMCTBO C MHOTOTPaHHUKAMHU,
M300paKEHHE MHOTOTPAHHUKOB

Ha PUCYHKax, HA MPOEKINOHHBIX
yepTexkax. HauanbHble cBeeHUS

0 Ky0Oe u mupaMuie, Ux pa3BepTKU

u mojenu. CedeHus MHOTOTPAHHUKOB.
[TonsaTre 06 akcCMOMaTUYECKOM
MOCTPOCHUU CTEPEOMETPUH: AaKCHUOMBI
CTEpPEOMETPUU U CIIEICTBUS U3 HUX

Y METO/IbI TUIAHUMETPUH,
pETIeBaHTHBIE TEME.

IHosyuyaTs npeacTaBieHUs

O TPOCTPAHCTBEHHBIX

durypax, pazouparb

pocTeHile mpaBuia H300paKeHHs
3TUX puryp.

HN300paxaTh NpsAMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3HaBaTb MHOTOTPAHHUKH,
nupamuiy, Ky0, Ha3bIBaTh UX
3JIEMEHTBI.

JeaaTh pUCyHOK KyOa, MUpaMHU/IbI,
HAXOJIUTh OIMHUOKHU B HEBEPHBIX
M300paXeHUsX.

3HAKOMHUTBLCS C CCUCHUSIMU,

C METOJIOM CJIEI0B; UCIIOIb30BaTh
JJ1s1 IOCTPOCHHUS CEYEHUSI METO/T
CJIeIOB, KPAaTKO 3allMChIBaTh IIaru
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MIOCTPOCHUS CEUCHUSI.
Pacno3HaBaThb BHJ CECUCHUS

Y OTHOIIIEHUH, B KOTOPBIX CEUCHUE
JenuT pebpa kyba, HaXOIUTh TJIOIIAb
CCUCHHSI.

Hcnoan3oBaTh nogooue

NP1 PEIICHUH 3a/1a4 Ha MMOCTPOCHUE
CCUYCHUI.

3HAKOMHTBHCS C aKCHOMATHUYCCKUM
MOCTPOEHUEM CTEPEOMETPHUH,

C aKCHOMaMU CTEPEOMETPUU

U CJICACTBUSIMH U3 HHX.
NianocTpupoBaTh aKCUOMBI
PUCYHKaMH U IPUMEPaAMHU

U3 OKPY KaroIel 00CTaHOBKH

[Ipsimble U IIIOCKOCTH

B [IPOCTPAHCTBE.
[TapayienbHOCTE NPSIMBIX
Y IUIOCKOCTEN

12

B3aumHo€e pacnonokeHue npsiMbIX
B IIPOCTPAHCTBE: MEPECEKAIOIINECS,
napaIeJIbHbIE U CKPEILIUBAIOIINECS
IIPSIMBIE.

[TapaymienbHOCTE MIPSAMBIX

U IJIOCKOCTEN B IPOCTPAHCTBE:
napajuieJbHbIE MPSMBbIE

B [IPOCTPAHCTBE; MapajlieIbHOCTh
TpeX MPAMBIX; NapAJLIEIIBHOCTh
MPSIMOM Y TJIOCKOCTH. YTJIBI

AKTYyaJu3upoOBaTh (PaKThl U METOIbI
TUTAHUMETPUH, PEJIEBAHTHBIE TEME,
MPOBOJUTH AHAIOTHUH.

Ilepeuncasitb BO3MOKHBIE CIOCOOBI
PAacCIIOIOKCHUA ABYX IPAMBIX

B IIPOCTPAHCTBE, WTIOCTPUPOBATH UX
Ha TpUMepax.

laBaTh onpeneneHue
CKPEUIUBAIOIINUXCS MPSIMBIX,
dbopMyaupOBaTh MPU3HAK
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C COHAIIPaBJIEHHBIMU CTOPOHAMM; YTOJI
MEXAY NMPSMBIMHU B IPOCTPAHCTBE.
[TapannenbHOCTh TIIOCKOCTEH:
napaJiIeJIbHbIE TUIOCKOCTH;, CBOMCTBA
napauIebHbIX TIOCKOCTEM.
IIpocreiime npoCTPaHCTBEHHBIE
Gburypsl Ha IUIOCKOCTHU: TETPAdP, KyO,
napajuiesienuIes; IoCTPOEHUE
CEYEHUN

CKPEIIMBAIOIINXCS MTPAMBIX
Y TIPUMEHATH €70 NIPU PELICHUN
3aj1ad.

Pacno3naBaTthb nmpusmy, Ha3bIBaTh €€
3JIEMEHTBL.

CtpouTh ceueHus: Npu3Mbl

HAa TOTOBBIX YEpTE)Kax.
Ilepeuncasite BO3MOKHBIE CHOCOOBI
B3aMMHOI0 PACIOJIOXKEHUS NPAMOU
Y IUIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJIUTH COOTBETCTBYIOIIIHE
MPUMEPHI U3 PEATTbHOU KU3HMU.
JaBaTb onpeaenenue
MapAJUIENILHOCTH NPSIMOU

U IUIOCKOCTH.

DopMyJIHPOBATH NPU3HAK
MapAJUIEIILHOCTH IIPAMOMU

Y TUIOCKOCTH, YTBEPKIEHUE O IIPAMOU
NIEPECEUECHUs IBYX IUIOCKOCTEM,
MPOXOISIIUX YepE3 MapayieabHbIe
MpsIMBIE.

PemiaTh npakrudeckue 3amgadyu

HA MOCTPOCHUE CEYCHUM
MHOTOTPaHHUKA.

OO0BSICHATHL Cllydyan B3aUMHOTO
PACTIOJIOKEHHUSI TUIOCKOCTEN.
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JlaBaTh onpeaesieHre napayieIbHbIX
IUIOCKOCTEM; MPUBOAUTH MPUMEPHI
W3 PEAUTHHOM )KU3HU U OKPYKAIOIIEH
00CTaHOBKH, WTIOCTPUPYIOIINE
[apaJuIeIbHOCTh TUIOCKOCTEM.
Hcnoab3oBarh Npu3HaK
napajlJIeIbHOCTHU JIBYX ITIOCKOCTEH,
CBOMCTBA ITapajlIeIbHbIX INIOCKOCTEN
IpU PELIEHUH 337a4 Ha IOCTPOECHUE.
OO0BSCHATD, YTO HA3BIBACTCS
napajiebHbIM POEKTUPOBAHUEM

Y KaK BBINOJIHAETCA NPOEKTUPOBAHNE
buryp Ha II0CKOCTb.

HN300paxkarts B napaiienbHOU
MPOEKIUU pa3InYHbIE
reoMeTpuyeckue (purypsol.
MogaenupoBaTh peanbHbIE CUTYalluu
Ha S3bIKE TEOMETPHUM, UCCIIEI0BATh
IOCTPOEHHBIE MOJIENHU

C UCIIOJIb30BaHUEM T'€OMETPUYECKUX
MIOHSTHM.

Hcnoab3oBaTh Npy pelieHUN 3a1au
Ha MOCTPOCHUE CEUYECHUHN TOHSITHE
napajuieIbHOCTH, MPU3HAKU

Y CBOMCTBA MapaJUIENIbHBIX MPAMBIX
Ha TUIOCKOCTHU
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[leprieHnUKYISIPHOCTh MPSIMBIX
U TUIOCKOCTEM

12

IlepnieHIMKYISAPHOCTD NPSIMOU

Y IUIOCKOCTH: MEPIECHINKYISPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSIMBbIE
napasieiabHble U IEPICHAUKYIAPHBIC
K IUIOCKOCTH, NPU3HAK
NEPIEHANKYJISIPHOCTH IIPSAMOU

U IUIOCKOCTH, TEOpEMA O MPSIMOU
MEPIICHAUKYJISIPHON TUIOCKOCTH
IlepnieHIUKyIsp U HAKIIOHHBIE!
paccTossHUE OT TOYKH J10 TIOCKOCTH,
paccTosHUE OT NPSAMOU A0 IIOCKOCTH

AKTYyaJu3upoBaTh (aKThl 1 METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

OO0BSACHATH, KAaKOW yTroJI Ha3bIBAETCA
YIJIOM MEXKIY MEPECEKAIOIIUMUCS
MPSMBIMU, CKPEIINBAIOIIUMUCS
NpSIMBIMU B MPOCTPAHCTBE.

JdaBaTh onpeaeneHue
NEPIEHAUKYJISIPHBIX MPSIMBIX

U IPSAMOU, NIEPIICHAUKYJIIPHOU

K IUIOCKOCTH.

HaxoauTsb yriibl MEXIy
CKpEUIUBAIOLIUMHUCS MPSAMBIMU B KyOe
U [IMpaMU/IE.

IIpuBOAUTH NPpUMeEPHI U3 PEAUTLHOU
KU3HU U OKpY>Karolieil 00CTaHOBKH,
WTIOCTPUPYIOLIKE
MEPIEHANKYJISIPHOCTD IIPSMBIX

B IIPOCTPAHCTBE

Y EPHEHANKYISPHOCTD MPAMOUN

K IUTIOCKOCTH.

DopMyJIUPOBATH IIPU3HAK
NEPNEHINKYJISIPHOCTU MPAMOU

Y IUIOCKOCTH, IPUMEHATH €TI0 Ha
MIPaKTUKE: OOBSICHATH
NEPHEHINKYJISIPHOCTh pedpa KyOa

Y IMaroHajy €ro rpaHy, KoTopas ero
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HE COJIEPKUT, HAXOJIUTh JIJTUHY
JMaroHajiv Kyoa.

Bu1umncjATh BBICOTY IPABUIBHOMU
TPEYroJbHOM Y MPABUIBHOU
YEThIPEXYTOJIbHON MUPaMHUI T10
IUTUHaM peoep.

Pemiath 3a1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C IEPIIEHAUKYJISIPHOCTHIO
PSMON U TUIOCKOCTH,

C UCIIOJIb30BAaHUEM MPU PELICHUN
TUIaHUMETPUYECKUX (HaKTOB

Y METOJIOB.

OO0BSACHSATH, UTO HA3bIBAIOT
NEPIEHAUKYISIPOM U HAKJIOHHOM

13 TOYKH K IJIOCKOCTH; MPOEKIUEN
HAKJIOHHOW Ha IJIOCKOCTb.
OO0BSICHATD, YTO HA3LIBACTCS
PacCTOSHUEM: OT TOUKH J0 IUIOCKOCTH;
MEXy NapaaieabHbIMU IJIOCKOCTIMU;
MEXIY NPSIMOU U NTApaJIEIbHOU €1
IJIOCKOCTBIO; MEXKY
CKPEILIHMBAIOIIUMUCS TPSMBIMU.
HaxoauThb 3TH paccTosTHUS

B [IPOCTHIX CIIy4asiX B KyOe,
nMpamMuie, mpu3me.

MoaeanpoBath peajabHble CUTyallUU
Ha SI3bIKE TEOMETPUU, UCCIIEI0BATh
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MOCTPOEHHBIE MOJIEIIH
C UCTIOJIb30BAaHUEM T€OMETPUYECKUX
MMOHSTHH.

HMcnoab30BaTh Npu pEIICHUH 3a1a4
Ha TMOCTPOCHHUE CEYCHUN TeopeMy
[Tudaropa, cBoiicTBa MPSIMOYTOIBHBIX
TPEYroJbHUKOB

VYTIIbl MEXIY MPSAMBIMU
U IUIOCKOCTSIMHU

10

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXAY
MPSMOU U TIIOCKOCTBIO; IBYTPAHHBIN
yIroJ, TUHEUHBIM YTOJI IBYTPAHHOTO
yria.

IleprieHAUKYASPHOCTD TUIOCKOCTEM:
MIPU3HAK MEPIIEHANKYJISIPHOCTU IBYX
iockocren. Teopema o Tpex
MEPIEHANKYJISIpax

AKTYyaJu3upoBaTh (PakThl U METOIbI
IUIAHUMETPHUH, PEIICBAaHTHBIE TEME,
MPOBOJUTH AHAJIOTHUHU.

JdaBaTh onpeae/ieHue yria MEXIy
IPSIMOM U IUIOCKOCTHIO,
dbopMyIUPOBaATH TEOPEMY O TPEX
NEPICHINKYJIApax U 00OpaTHYIO K HEH.
Haxoautpb yron Mexay npsamou

Y IUNIOCKOCTBIO B MHOTOTPAHHUKE,
PACCTOSIHHE OT TOYKH JI0 IPSIMOU

Ha IUIOCKOCTH, UCTOJIb3YS TEOPEMY

0 TpeX NEPHEHAUKYIApax.
IIpoBoauThL Ha yepTEKE
MEPIICHIUKYJIISIP: U3 TOUKH

Ha IPSAMYI0; U3 TOYKH HA IUTOCKOCT.
JdaBaTthb onpeneneHue NBYyTrpaHHOTO
yIJia ¥ €r0 3JIEMEHTOB.

OO0BSICHATL PAaBEHCTBO BCEX
JIMHEVHBIX YIJIOB IBYTPAHHOIO YyTJIA.
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Haxoaurb Ha yepTexe ABYIpaHHBIN
yroJ npu pedpe mupaMuibl, IPU3MBI,
napasuieienuIea.

JdaBaTh onpeneneHue yria MExIy
IUIOCKOCTSIMH.

JaBaTh onpenesienue

1 (pOpMyJIMPOBATH NMPU3HAK
B3aUMHO NEPNEHAUKYJIISIPHBIX
IUIOCKOCTEH.

HaxoauTtp yribsl MEX 1y INIOCKOCTAMU
B KyOe u mupamu/ie.

Hcnoab30BaTh MpU pELICHUN 3a1a4
OCHOBHBIE TEOPEMBI U METOIbI
IUIAHUM ETPUU.

MopaenupoBaTh peajabHbIE CUTYalUH
Ha SI3bIKE TEOMETPUH, HUCCIeI0BATH
IIOCTPOEHHBIE MOJIENHN

C HCIIOJIb30BaHUEM I€OMETPHUUYECKUX
TTOHSITUH.

Hcnoab30BaTh Mpy peLICHUU 3a1a4
Ha IIOCTPOCHUE CEUECHUM
COOTHOIIEHUS B MPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHororpaHHuKu

11

[Tonsatue MHOT'OTpaHHHKA,
OCHOBHBIC 3JICMCHTHI MHOTOT'DAHHUKA,
BBIITYKJIBIC Y HCBLIITY KJIBIC

AKTYyaJu3upPoOBaTh (PaKThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
NMPOBOJIUTH AHAJIOTHM.
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MHOT'OTPaHHUKH; pa3BepTKa
MHOTOTpaHHHKA.

ITpusMma: n-yrospHas Ipu3Ma; rpaHu

Y OCHOBaHUS MPU3MBI; NpsAMast

Y HAaKJIOHHAs PU3MbL; OOKOBas

Y MI0JIHAsl HOBEPXHOCTh IPU3MBIL.
[Tapayutenenunen, NpsAMOYTOJIbHBIN
IapaJuIeIeUIE] U €ro CBOKCTBA.
IInpamua: n-yrojibHas nupamuia,
I'PaHU U OCHOBaHWE NMUPAMUJIBL;
OOKOBasl M MOJIHAs NOBEPXHOCTb
IUPAMMU/IbL; TIPAaBUIIbHAS U yCEUEHHAs
nupamuja.

DneMEeHThI PU3MBbl U TUPAMHU/IBI.
[TpaBribHBIE MHOTOTPAHHUKU:
MOHATHUE MTPABUIIBHOTO
MHOTIOTPaHHMKA; IPABUIIbHAS IPU3Ma
Y [IpaBWIbHAs MMPaMUa; paBUIIbHAS
TpeyroJibHas MUpamMuaa

Y TIPaBUJIBHBINA TeTpa’ap; KyO.
IIpencraBnenue o MpaBUIbHBIX
MHOTOTIPaHHHUKaX: OKTa3JIp, NOAEKadAp
U UKOCAdIP.

CuMMeTpUs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI

JdaBaTh onpeaeneHue
napajuiesIeluIena, pacno3HaBaTh €ro
BHJIBI U U3y4aTh CBOMCTBA.

JaBaTth onpeneneHne nupamubl,
pacno3HaBaTh BUIbI IUPAMUL,
¢hopmysmpoBaTh cBOMCTBa pedep,
I'PaHEN U BBICOTHI PABUILHOU
MAPaMHUJIBL.

HaxoauThb 1o1aab NOJHOU

1 OOKOBO MOBEPXHOCTH MUPAMUJIBL.
JlaBaTh onpenejieHne yCeYeHHON
NMpaMUbl, HA3bIBaTh €€ JIEMEHTHL.
DopMyJIHPOBATHL TEOPEMY

0 IJI0IIa 11 OOKOBOI MOBEPXHOCTH
MPaBUJIbHOM YCEYEHHOU TUPaMUJIbI.
PemaTh 3a1aum Ha BBIUMCIICHHE,
CBSI3aHHBIE C MMPAMUAAMH, a TAKKE
3a/1a4yy Ha MOCTPOECHHUE CEYEHUI.
JlaBaTh onpenejieHue IPU3MBL,
Pacno3HaBaTh BUIbI IPU3M,
HU300paxkaTh IPU3MBI HA YEPTEKE.
Haxoauthb miomanb MoJIHON WIN
OOKOBOM MOBEPXHOCTU MPU3MBI.
M3yuyatb cooTHOIIEHMs Dinepa
JU1s1 9rciia pedep, TpaHeit U BEpIIvH
MHOTOTPAHHMKA.

23



CUMMETPHUM B IUPAMUJAX,
napasienenurenax, npaBuIbHbIX
MHOTOTPaHHHKAX.

Beruucnenue 351eMeHTOB
MHOTOTPaHHHUKOB: pedpa, TUaroHaiu,
yrabl. [1nomaas 60K0BOM MOBEPXHOCTH
Y IIOJTHOM MOBEPXHOCTH IIPSIMOU
MIPU3MBI, IUIOIAb OCHOBAHMI, TEOpEMa
0 OOKOBOM MOBEPXHOCTH MPAMOI
npu3Mbl. [Lomans 60koBOi
MOBEPXHOCTH U TIOBEPXHOCTHU
MPaBWIbHOW MUPAMUIBI, TEOPEMA

O TUIOIIAAN OOKOBOM MOBEPXHOCTH
YCEUEHHOU IUpPaMHUJIbI

N3y4aTh BUABI IPABUIbHBIX
MHOTOTPAaHHUKOB, UX Ha3BaHUSA

Y KOJIMYECTBO TPAHEM.

HN3yuaTth cuMMeTpUIo
MHOTOTPAaHHUKOB.

OO0BICHATDL, KaKue TOYKH
HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJILHO JAHHOW TOYKH, NPSIMOU
WU TJIOCKOCTH, YTO HA3bIBAKOT
LEHTPOM, OCBIO WIIH INIOCKOCTHIO
CUMMETPUHU (PUTYPBHI.

IIpuBoauTHL NpUMeEpPHI
CUMMETPUYHBIX (DUTYp B apXUTEKTYpE,
TE€XHUKE, MPUPOJIE.

MopeaupoBaTh peaibHbIC CUTY AU
Ha SI3bIKE TEOMETPHUH, UCCIIEN0BAThH
MOCTPOEHHBIE MOJEIHU

C HCTIOJIb30BaHUEM T€OMETPUUYECKHUX
MOHSTUH, UCIIOJIB30BaTh MOA00ME
MHOTOTPAHHUKOB

OO6BbeMbl MHOTOTPAHHUKOB

ITonasaTre 00 00beme. O0OBEM
IIUPaMU/IbI, TIPH3MBbI

AKTYaJau3upoBaTh (aKTbl U METOIbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATBL, KaK U3MEPSIOTCS
00bEeMBI TeJT, IPOBOS AHATIOTHIO

C U3MEPEHUEM IUIOIIaIeN
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MHOTOYTOJIbHUKOB.
DopMyIMPOBATH OCHOBHBIC
CBOICTBa 00BEMOB.

HN3yuatsh, BLIBOAUTH (OPMY.JIbI
00BbeMa MPSIMOYTOJILHOTO
napasienenunesa, Ipu3Msl

Y TUPaMUJIbL.

BbruncasaTb 00beM NpU3Mbl

Y TUPaMUJIbI TIO UX JIEMEHTaM.
IIpuMeHsTH 00BEM JIJTSI pEILICHUS
CTEPEOMETPUUECKUX 3a]1a4

U TS HAX0KJICHUS TEOMETPHUUECKIX
BEJIUYHH.

MoaenupoBaThb peaibHbIe CUTyallul
Ha S3bIKE TEOMETPHH, UCCIET0BATH
OCTPOEHHBIE MOJIENHU

C UCIOJIb30BaHUEM T'€OMETPUYECKUX
MOHSITUHI

HOBTOpCHI/IC: CCUCHMUA,
PacCTOAHHUA U YIJIbI

[TocTpoeHue ceuennit

B MHOTOT'PAHHUKE.

Brrunciienue pacCTOAHUN: MEXIY
JIBYMSI TOYKAMH, OT TOUKH JI0 IIPSMOH,
OT TOYKH JI0 IJIOCKOCTH; MEXKITY
CKPEIIMBAIOIIUMUCS NPSIMBIMU.
Beruucnenue yrioB: Mexay

CTpours ceueHre MHOTOTPaHHHUKA
METOJ/IOM CJIE/IOB.

/laBaTh onpejaejieHUe pacCTOSHHUS
MeXy (hurypamu.

HaxoauTtb paccTosiHue MEXIY
napajiebHbIMU TNIOCKOCTSIMU,
MEXY TUIOCKOCTBIO U MapajienbHOU
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CKPEIIMBAIOILUMUCS NPSAMBIMU,
MEXIY MPAMOU U TUIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

el IPSAMOU, MEXKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU.
CtpouTh JTUHEHHBIN yroJ
JBYTPAHHOIO yTJla HA YepTexKe
MHOTOTpaHHUKA U HaXOJIUTh €T0
BEIIUYUHY.

HaxoauTsb yribsl Mexay MIOCKOCTSIMU
B MHOTOTpaHHHUKAX

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68
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11 KJJACC

HanmvenoBanue pasgena  |[KonmdecTtso OcHOBHOE coliepKaHUE OcCHOBHBIE BUBI AEATEIBHOCTU
(Tembl) Kypca 4acoB 00y4Jaromuxcs
Tena Bpaienus 12 Cdepa u map: ueHrp, paguyc, AKTyaJIu3upoBaTh (DaKThl U METO/IbI

JTUaMeTp; II0IIaab TOBEPXHOCTH
cdepsnl. B3anMmHoe pacnonoxxeHue
cdepsl ¥ IIIOCKOCTH; KacaTeabHas
IUTOCKOCTH K cepe; TuIomab
cthepol. 3o0pakenue cdepsl, mapa
Ha iockocTu. CedyeHus mapa

TJIAHUMETPUH, PEJIEBAHTHBIE TEME,
NMPOBOAMTH AHATOTHH.

JlaBaTh onpenenenusi chepsl U 1mapa,
UX LIEHTpa, paauyca, JuaMeTpa.
Omnpeneasitb chepy Kak purypy
BpAaIIECHUA OKPYKHOCTH.
HccaenoBaTh B3aMHOE
pacrosioxxenue cepsl v IITOCKOCTH,
IBYX cdep, HIIIOCTPUPOBATH 3TO

Ha YepTekKax U PUCYHKaX.
DopMyJIHPOBATH OIPEICICHUE
KacaTeJIbHOM IIIOCKOCTH K cepe,
CBOMCTBO U IIPU3HAK KacaTeabHOU
IUIOCKOCTH.

3HAKOMUTBHCA C reoJe3UUCCKUMU
JUHUAMU Ha chepe

[{unuaapudeckas MOBEPXHOCTb,
oOpazyromye UINHAPUYECKON
MOBEPXHOCTH, OCh IMIMHIPUIECKON
noBepxHOCTH. [{unuHap: oCHOBaHMS
1 OOKOBas MOBEPXHOCTb,

OO0BSICHATH, YTO HA3BIBAIOT
HWIMHAPOM, HA3bIBATH €T0 AJIEMEHTBHI.
N3yuath, 00BICHATDH, KaK MMOJYYUTh
UWIMHAP MMyTEM BpalllCHUS
MPSIMOYTOJIbHUKA.
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oOpazyrolias ¥ 0Ch; IIOIIA/Ib
OOKOBOM M MOJTHOM MOBEPXHOCTH.
N306paxenue nuiuHapa

Ha TUTOCKOCTH. Pa3BepTka mumuHapa.

Ceuenust nuinuHApa
(TUI0CKOCTBIO, TapaaeabHON
WU TIEPTICHIUKYJIIPHONA OCHU
HUATHHIPA)

BbIBOAUTH, HCTIOJIB30BATH (POPMYIIBI
JUISL BBIYUCIICHHUS TI0IIaAN OOKOBO
MTOBEPXHOCTH LWIUHAPA.

N3yyaTh, pacnio3HaBaTh Pa3BEPTKY
HWIUHAPA.

N300paxaTh WIMHAP U €TI0 CEUCHUS
IJIOCKOCTBI0, MPOXOIAIIEN YEPES €ro
OCb, IapasIeIbHON UIIH
MEPIICHAUKYJISIPHOW OCH.

HaxoauThb miomagn STUX CEUSHUI.
MopenupoBaTh peajabHbIC CUTYallUH
Ha SI3bIKE TEOMETPUH, UCCIEI0BATH
MIOCTPOEHHBIE MOJEIHN

C UCTIOJIb30BaHUEM F€OMETPUYECKUX
MIOHSATUM

Konnueckass nOBEpXHOCTb,
o0pazyrolue KOHUIECKOH
MOBEPXHOCTH, OCh U BepIITNHA
KOHUYECKON TOBEPXHOCTH.
Konyc: ocHOBaHue U BepIInHa,
oOpa3symoIias u 0Ch; IIIOIIAIb
OOKOBO U MOJTHOM MOBEPXHOCTH.
VYcedeHHblll KOHYC: 00pa3yroliue
Y BBICOTA; OCHOBAHMS U OOKOBas
MOBEPXHOCTb.

N300pakeHne KOHyca Ha MIIOCKOCTH.

OO0BSCHATH, KaKOE€ TEJIO HA3BIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €ro
AJIEMEHTBHI.

N3yuathb, 00bACHATH, KaK MOJYUHUTh
KOHYC ITyTeM BpallleHus
NPSIMOYTOJIBHOTO TPEYTOJIbHHUKA.
N300paxaTh KOHYC U €70 CEUCHHUS
IJIOCKOCTBIO, MIPOXOISIIEN Yepes OCh,
U TUIOCKOCTBI0, IEPIICHIUKYIAPHON
K OCH.

N3yuath, pacno3HaBaTh pa3BepTKy
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Passeprka konyca.

Ceuenust KoHyca (TUTOCKOCTHIO,
MapaJUIEIbHON OCHOBAHUIO,

Y TDTOCKOCTBIO0, MPOXO/ISIIEN
yepes BEpIInHY)

KOHYCa.

BbIBOAUTH, HCTIOJIB30BATH (POPMYIIBI
JUIST BBIYMCIIEHUS TUIOIIA I OOKOBOM
MOBEPXHOCTH KOHYCA.

Haxoaurthb 1romaay ceueHHi,
MPOXOIAIINX YEPE3 BEPIINHY KOHYCa
WU MEPHEHAUKYJISIPHBIX €r0 OCH.
OO0BACHATH, KaKoe TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

N3yuath, 00BICHATD, KaK €r0
MOJyYUTh IMyTEM BpallleHUS
MPSIMOYTOJIbHOM Tparneuuu.
BoiBoauTh, NnpuMeHaTh Qopmyiy
JUTSL BBIYHUCIIEHUS U101 OOKOBOM
MIOBEPXHOCTH YCEUEHHOTO KOHYyCa

KoMOuHamums Ten BpamieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMCaHHBIA 0KOJI0 ceprl; chepa,
BIMCAHHAs B MHOTOTPaHHUK HWIIH

B TEJIO BpAIllCHUS

AKTyaJIu3upoBaTh (DaKTbl U METO/IbI
IUIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTUHU.

PemaTh crepeoMeTpUUECKUE 3a1a4H,
CBS3aHHBIC C TEJIaMU BpaIlEHHUs,
IIOCTPOEHUEM CEUECHUM TEJ BpallleHUs,
C KOMOMHALMSMU TeJl BpALIEHUS

Y MHOTOTPAHHUKOB Ha HAXO0XKJICHHE
Ir€OMETPUYECKUX BEIUYUH.
Hcnoab3oBaTh npy pelIeHAN
CTEPECOMETPUUYECKUX 3a1ad
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TUTAaHUMETPHUUECKHE (PaKThl 1 METOIbI
3aJa41 Ha BLIYHMCIICHUE

1 J0Ka3aTeNbCTBO.

MoaeaupoBaThb peaibHbIE CUTYallUN
Ha SI3bIKE€ TEOMETPHH, UCCIEN0BATH
MIOCTPOEHHBIE MOJIEIIN

C UCTIOJIb30BAaHUEM T€OMETPUUECKHUX
MOHSTUH

OO0BEMBI TEN

ITonsitue 00 06Beme. OCHOBHEIC
CBOMCTBAa 00OBEMOB TEIl.

O0bem nuIuHApa, KOHyca.
O6bem mapa u miomanb chepol

AKTyaau3upoBaTh (PaKkThl U METOBI
TJIaHUMETPHH, PEJICBaHTHBIE TEME,
MIPOBOJIUTH AaHATOTHUHU.

BbIBOAMTH, HCII0JIB30BAThH
dhopMyTbI 00BEMOB: IPU3MBI,
WINHPA, THPAMUJIBI, KOHYCA;
YCEUEHHOW MUPaMUJIbI U YCEUYEHHOTO
KOHYCa.

Pemate crepeomerpruueckue
3a7a4M, CBSI3aHHBIC C BRIUMCIICHUEM
00BEMOB.

D®opMyJIUPOBATH OTIPEACICHUE
[IaPOBOTO CErMEHTA, IIAPOBOTO CIIOS,
[IapOBOTO CEKTOpa.

I[IpumensaTs GopMyibl

JUISI HaX0KI€HUSI 00 BEMOB

[IIapOBOTO CETMEHTA, IIapOBOTO
CEKTOpa
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[TogoOHble Tena B MpOCTPAHCTBE.
COOTHOIICHHUS MEXY TUIOMAIIMHA
MMOBEPXHOCTEH, 0ObeMaMH 1010 OHBIX
TN

Pemathb cTepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM Il1apa

1 TUTOIIAABI0 CEpHI.
MopenupoBaTh peajabHbIC CUTYallUN
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MIOCTPOEHHBIE MOJEIHN

C UCTIOJIb30BaHUEM F€OMETPUYECKUX
TIOHSTUM.

AKTYaJau3upoBaTh (aKThl U METOIbI
IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTUHU.

Pemath cTepeoMeTpruecKUe 3a/1auH,
CBsI3aHHBIE C COOTHOIIIEHHEM 00HEMOB
Y TIOBEPXHOCTEN MOAOOHBIX Tel

B MPOCTPAHCTBE.

MopeaupoBaTh peajgbHbIC CUTYallUN
Ha A3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJEIHU

C UCTIOJIb30BAaHUEM F€OMETPUYECKUX
TIOHSATUI

Bexropsl 1 KoopauHATHI
B IIPOCTPAHCTBE

10

BekTop Ha miockoctu

U B ripocTpaHcTBe. ClioKeHue

Y BBIYMTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpA Ha 4ucio. Pa3noxkenue
BEKTOPA 10 TPEM HEKOMILTAHAPHBIM
BekTopaM. [Ipasuiio

AKTyaJau3upoBaTh (HaKThl U METOJIbI
IUIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOAUTH aHAJIOTUH.

OnepupoBaTh NOHATHEM BEKTOP

B IPOCTPAHCTBE.

®opmyJIHpOBaATH IIPABUIIO
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napasienenumnesa.

Pemienue 3agay, cBsI3aHHBIX

C IPUMEHEHUEM TIPABUJI JEUCTBUN

C BEKTOpPaMH.

[IpsitMoyronpHas cucteMa KOOpIMHAT
B npocTtpaHcTe. Koopaunarsl
BekTopa. [Ipocrenmue 3amaun

B KOOpAUHATAX. YTOJI MEXIY
BekTOpaMu. CKalisipHOE
IIPOU3BEIECHUE BEKTOPOB.
Boruucnenue yriioB Mexay NpsMbIMU
Y TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBINA METOL
IIPU PEIICHNN T€OMETPUYECKUX 3a7a4

MapajuICNIENUIIeIa IPH CI0KECHUN
BEKTOPOB.

CkiaapiBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP HA YHUCIIO.
N3yuyaTb OCHOBHBIE CBOMCTBA ITUX
OIIEpaLIHA.

JaBaThb onpeiesieHue NpsIMOYTOJIbLHOU
CUCTEMBbI KOOPJIMHAT B IIPOCTPAHCTBE.
Bbipa3utrb KOOpAWHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIIOB.
BeiBoAUTB, HCNIOJIB30BATH (POpMYTy
JUITMHBI BEKTOPA U PACCTOSTHUSI MEXKTY
TOYKAMHM.

BroipaxaTh CKasIpHOE ITPOU3BEACHUE
BEKTOPOB Y€PE3 UX KOOPIUHATHI,
BBIUHCIISITh YTOJI MEXKIY ABYMS
BEKTOPAMU, IBYMS NPSIMBIMHU.
Haxoauts yroy Mexay npsamMou

Y TUIOCKOCTBIO, YTOJ MEXKIY ABYMS
IUIOCKOCTSIMM aHAJIUTUYECKUMHU
METOIaMHU.

BeiBoAUTB, HCII0JIb30BATH (POPMYJIY
PACCTOSIHHSI OT TOYKH 10 TUIOCKOCTH

[ToBTOpenue, 06001IeHNE
U CHCTEMAaTH3amys 3HaAaHWUI

OcHoBHbIE GUTYpHI, PaKThl, TEOPEMbI
Kypca IUIaHUMETpHUH. 3agauu
TUTAHUMETPUU U METObI UX

Pemats nmpocreimue 3amauu
Ha HaXO0XXJECHHUE JUIVH U YIJIOB
B reOMeTpHUUECKUX (purypax,
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penieHus.

OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI
Kypca CTepeoMeTpUu. 3aiaduu
CTEpEOMETPHUU M METOBI UX PEIICHUS

npumeHsaTh Teopemy Iludaropa,
TEOPEMBI CHHYCOB M KOCHHYCOB.
HaxoauTs 11omaas MHOTOyroJIbHUKA,
KpyTa.

Pacno3naBath noo0HbIe QUTYpHI,
HAXOJUTh OTHOIICHUS JJINH

Y IUIOLIAJIEH.

Hcnoab3oBaTh npu pelIeHUN
CTepEeOMETPHUYECKUX 3a7au

(akThl 1 METOJIbI ITTAHUMETPUU

OBILIEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

34
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJJACC
KoanvecTBo yacoB
Ne HaumenoBaHue pa3iesioB H TeM DJIeKTpOHHBIe (U (POBHIE)
KonTtpoubnbie | IlpakTuyeckue
n/n NPorpaMmbl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 BBenenue B crepeomeTpuio 10 https://m.edsoo.ru/C5O3R7VIP
[IpsiMBbIEe ¥ TITOCKOCTHU B MPOCTPAHCTBE.
2 . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapannenbHOCTh NPAMBIX U IJIOCKOCTEN
[lepneHAMKyYIIPHOCTD NPSIMBIX U
3 pricHA vy p P 12 https://m.edsoo.ru/V6I1APUCD
IJIOCKOCTEN
4 VYIubl MEXly IPSIMBIMU U IJIOCKOCTSIMHU 10 1 https://m.edsoo.ru/R38METBTQ
5 MHororpanHuKHN 11 1 https://m.edsoo.ru/XPWOUSFB2
6 OOBEMBI MHOTOIPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IloBTOpEHME: CeueHUs , paCCTOSHUS U YIJIbI 1 https://m.edsoo.rw/L1IAAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KJIIACC

HaumMeHoBaHuUe pa3iesioB U TeM

Koan4decTBo yacoB

JJleKTpOHHbIe (U poBbIe)

Ne ni/m Kontpoabnbie | IIpakTHyeckne
MPorpaMMbl Bcero o0pa3oBaTejibHbIE Pecypchl
padoThbI padoThbI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQLSKQ
OOBLEMEI Tel 5 1 https://m.edsoo.ru/BOORVIYC9
B
CKTOPBI M KOOIUHATBL B 10 1 https://m.edsoo.ru/4NCL4GOMF
MPOCTPAHCTBE
[ToBrOopenwue, 06001IEHNE,
B 7 1 https://m.edsoo.ru/DORV3P725
cHUCTEMAaTH3aIlis 3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOI'PAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

NOYPOYHOE IINTAHUPOBAHUE
10 KJJACC

Ne
n/n

Tema ypoka

KoandecTBo 4acosB

Bcero

KonTtpoabHbie
padoThbI

IIpakTH4Yeckue
padoThI

Jara
U3Yy4YCHUS

DJIEKTPOHHBIE HU(PPOBbIE
o0pa3oBaTe/ibHbIE Pecypchl

OCHOBHBIC TOHSATHS
CTEpPEOMETPHUH: TOUKa, psMas,
IUIOCKOCTb, IPOCTPAHCTRBO.
[TpaBuna nzobpaxeHus Ha
pUCYHKaX: U300pakeHUs
IIJIOCKOCTEH, MapajuIesIbHbIX
MPSMBIX (OTPE3KOB), CePEIMHBI
OTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[lonstus: nepeceKarommecs
IJIOCKOCTH, IIEPCCCKAIOIMINCCA
InpsaMasa u 1miIOCKOCTb

https://m.edsoo.ru/NR6VIJYCGK

[TousTusa: nepecexarommecs
IJIOCKOCTH, ITepeCceKaroIuecs
NpsMasi U INIOCKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C MHOTOTpPaHHUKAMHU,
U300pa’keHue MHOTOTPAaHHUKOB
Ha PUCYHKaX, HA MPOCKIIMOHHBIX
gepTexax

https://m.edsoo.ru/KMUQPILLO

HauanbHble cBeieHus 0 Kyoe u
IAPAMUJIE, UX PA3BEPTKU U
Mozenu. CeueHus
MHOTOTPaHHHUKOB

https://m.edsoo.ru/FPW2INHCZ

HavanbsHble cBeieHUs 0 KyOe U
NUpaMuJie, X pa3BEPTKU U
mozenu. CeueHust
MHOTOI'PAHHUKOB

https://m.edsoo.ru/1MQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

TlousitTne 00 aKkCHOMaTUYECKOM
MIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHU U
CJIEACTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

IloHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICACTBHUA U3 HUX

https://m.edsoo.ru/DUKAX70QE1

[lonsATHE 00 aKCHOMATHYECKOM
IIOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/YPKSSMLIJL

10

ITousarue 06 aKCHOMAaTHIECKOM
MOCTPOCHUH CTEPEOMETPHH:
AKCHOMEBI CTEPEOMETPUH U
CIEJCTBHS U3 HUX

https://m.edso0.1u/I3A98J679

11

B3anMmHoe pacnosioxkenue
MPSIMBIX B TPOCTPAHCTBE:
repeceKarouecs, napauieabHble
U CKPEIIMBAIOLINECS IPSIMbIE

https://m.edsoo.ru/ITUTW8KRS5Q

12

[TapainenabHOCTh NPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
napajuiesIbHbIE TIPSIMBbIE B
IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD
TpEX NPSIMBIX

https://m.eds00.ru/CSOVLQLH6

13

[TapamienbHOCTD NPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:
[TapamiensHOCTB IPAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/PO5J6D23U

14

VYTIIIBI ¢ COHAIIPaBICHHBIMU
CTOPOHAMU

https://m.edsoo.ru/LLJAVHVBW

15

VYron Mexay NpsMbIMH B
IPOCTPAHCTBE

https://m.edsoo.ru/KGIMSOEUK
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

VYron Mexay npsMbIMH B

16 https://m.edsoo.ru/24L VWHIVSE
IPOCTPAHCTBE

17 TlapannebHoCTs MI0CKOCTEH: https://m.edsoo.ru/BUSTQIHZT
napajuiesibHbIC MIIOCKOCTH

18 CroficTea r\[,apaHHeHBHHX https://m.edsoo.ru/0KQQK2ABA
MIJIOCKOCTEH
[IpocTeiimme npocTpaHCTBEHHbBIC

19 (GUTYpHI Ha TIOCKOCTHU: TETPAdIP, https://m.edsoo.ru/MRT13XP79
KyO0, Mapajieenume

20 [TocTpoenue ceueHui https://m.edsoo.ru/DI3AX05J8

21 [locTpoenue ceuyeHui https://m.eds00.ru/20GC3ZPIP
KonrtponpsHas pabota o reme

22 IIpsMBble H IIOCKOCTH B https://m.edsoo.ru/BI4O5QJEB
npoctpancTie. [lapannenbHocTh
MPSMBIX U TJIOCKOCTEH"
[lepneHIMKyYJIAPHOCT NIPAMOHN U

23 IUIOCKOCTU: IIEPIEHIUKYIISIPHBIE https://m.edsoo.ru/RN45YBOSR
MIPSIMBIE B IIPOCTPAHCTBE

24 Tpsmbie napanieibHeIe 1 https://m.edsoo.ru/32MXRZDDL
NEPIEHIUKYJISIPHBIE K MIJIOCKOCTH

25 TpsiMbie napajuienpHbie 1 https://m.edsoo.ru/JPUOTOI3N
NEPIEHIUKYJISIPHBIE K MIJIOCKOCTHU

26 Hlpustai nepnet MKy IpHOCTH https:/m_edsoo.ru/DCAIW6K 14
PsIMOM U IIJIOCKOCTHU

27 Ip I/BH?K TICPHCHAMKYJIAPHOCTH https://m.edsoo.ru/HD3D63S5P
PsIMOM U IIJIOCKOCTHU

28 Teopema o TpAMOK https://m.edsoo.ru/YOIQSMOHI1
MIEPIEHIUKYISIPHON IIIIOCKOCTH

29 Teopema o HpﬂMOH‘, https://m.edsoo.ru/81RSKUSRJ
NEePIEHIUKYJISIPHON MIIIOCKOCTHU

30 Teopema o npsvmoi https://m.edsoo.ru/HFKNPKZ7T

HCDHCHHHKYHHDHOﬁ IIJIOCKOCTHU
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
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https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
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[IepneHuKyIIAp ¥ HAKJIOHHBIE:

paccTosiHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE OT
PSAMOM A0 INIOCKOCTH

https://m.edso0o0.ru/638GKWY7V

32

[leprieHTuKysp U HAKJIOHHBIE:

pacCcTOsIHUE OT TOYKH J0
MIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM A0 INIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[epnieHaAUKYJSAp U HAKIOHHBIE:

paccTosTHUE OT TOYKH J0
IIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 TIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepneHuKyJIAp U HAKJIIOHHBIE!

pacCToOAHUEC OT TOUYKH 0
IJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IJIOCKOCTH

https://m.edsoo.ru/6P5SBVV34R

35

VYIIIBI B IPOCTPAHCTBE: YOl
MEXKy NPSIMOU U INIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAII

36

JIByrpaHHbIN yroJl, TMHEHHBII
YIoJ IBYTPaHHOTO YIJia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJ1, TUHEUHBIN
yTOJI JBYTPaHHOI'O YIJIa

https://m.edsoo.ru/MLOZZYZC7

38

[lepneHuKyIApHOCTH
IJIOCKOCTEN: NIPU3HAK
NEPIEHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN

https://m.edsoo.ru/YRQDSMINH

39

[lepneHuKyJIApHOCTH
IJIOCKOCTEW: IIPU3HAK
NEPIEHAUKYIIIPHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHAMKYIAPHOCTD
IIJIOCKOCTEN: IIPU3HAK
NEPHEHANKYJIIPHOCTH IBYX

https://m.edsoo.ru/TSSOAINH2
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

IJIOCKOCTEN

41

Teopema o Tpéx
NepuneHauKyJIsipax

https://m.edsoo.ru/OWSLZ1RVZ

42

Teopema o Tpéx
NEePIEeHUKYIIIPax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NEePIeHAUKYJIIsIpax

https://m.edsoo.ru/OWG81WDV3

44

KontponpHas pabora mo remam
"IleprieH IMKYIAPHOCTD MPSIMBIX U
miockocTel" u "Yriabl MexIy
IPSIMBIMHU U IIJIOCKOCTSIMU "

https://m.edsoo.ru/VOXABPOPB

45

[TonaTrEe MHOTOTpaHHUKA,
OCHOBHBIC 3JICMEHTHBI
MHOTOTpaHHUKA, BBITYKJIbIE U
HCBBITYKJIBIC MHOT'OTPAHHUKH
pa3BéPTKa MHOTOTPAaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

[Ipusma: n-yronpHas npusma;
IpaHU U OCHOBaHUS MIPU3MBI;
IpsiMasi ¥ HaKJIOHHAs! PU3MBL;
OOKOBast U NOJIHAs TIOBEPXHOCTh
IPU3MBbI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
IIPSMOYTOJIBHBIN
napaJuIeJICIUIE] U €r0 CBOKMCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Impamupa: n-yroapHas
NApaMKJa, TPaHU U OCHOBAHUE
nupamubl; O0KOBas U MOJHas
IIOBEPXHOCTH IIUPaMU/IBI;
IIPaBWJIBHAS U yCCUEHHAs
ApaMuaA

https://m.edsoo.ru/1TOFX00PA

49

HpaBI/IJ'IBHBIe MHOTI'OI'PaHHUKH
IMOHATUC TPABUJIIBHOI'O
MHOT'OI'PaHHHMKA, IIPaBUJIbHAA

https://m.edsoo.r/LWNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

npru3Ma U npaBuJibHadg NApaMruaa,
NIpaBUJIbHAS TPEYTOJIbHAS
NUpaMuIa U IPABUIbHBINA
TeTpadip; Kyo

50

[IpencraBienue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTad/Ip,
JOACKAYAP M MKOCAP.

https://m.edsoo.ru/06SHO2IDD

51

CumMMmeTpus B IPOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEIBHO TOUKH,
HPSIMOM, NIIIOCKOCTU. DIEMEHTHI
CUMMETpUHU B IUPAMUAAX,
napajiesienune1ax, NpaBuiIbHbIX
MHOTOIpaHHUKaX

https://m.edsoo.ru/SWEUC9ENR

52

Beruncrienue 35meMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JIMaroHAaJIH, YIJIbI

https://m.edsoo.ru/EUP4MN760

53

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOW MIOBEPXHOCTH MPAMOM
TIPU3MBI, TTOIIAh OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
NPSIMOM TTPHU3MBI

https://m.edso00.ru/SQY9XSIL6

54

[Tnomanb OOKOBOM MOBEPXHOCTH
Y TIOBEPXHOCTHU MPaBUIbHON
nupamMubl, TEOpeMa O TUIOIIAN
OOKOBOI1 MOBEPXHOCTHU
YCEUEHHON MTUPAMUIBI

https://m.edsoo.ru/R22FHBG60

55

KonTponbHnas pabora no reme
"MHororpasHuku"

https://m.edsoo.ru/VHYNJOMQD

56

INousitue 00 00BEME

https://m.edsoo.ru/GM1LC394G

57

O0BEM THpaMuIBI

https://m.edsoo.ru/B307P8WTC

58

O0BEM MHPAMUJIBI

https://m.edsoo.ru/PQZ9ED3YF

59

O0BEM TMpaMUJIbL

—_— || —

https://m.edsoo.ru/RZ8BITMU9
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60

O0BEM mUpaMuIbI

https://m.edsoo.ru/OHRFO2LCT

61

O06BEM TpPU3MBI

https://m.edsoo.ru/YEQP63ZD4

62

O0BEM mpU3MBI

https://m.edsoo.ru/B46EMRRGE

63

O06BEM TPU3MBI

—_— | | — | —

https://m.edsoo.ru/FIMQW6KFT

64

KontponbHas pabora o teme
"O0BEMBI MHOTOTPAHHHUKOB'"

https://m.eds00.1u/23S50I80N

65

[ToBrOpenue, 0600mEeHNE
cUcTeMaTH3allns 3HAaHUH.
[locTpoenue ceueHut B
MHOTOTPaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpenue, o6oOIICHNE
CHCTeMAaTHu3aIusl 3HaHUH.
Brruuciienue paccTosiHUN: MEXIY
JIByMsI TOUKaMHU, OT TOUKH J0
MPSAMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEX]Ty CKPEIIMBAIOIUMHUCS
PSMbIMU

https://m.edsoo.ru/HKP613JUC

67

HroroBasi KOHTpOIbHAsS padoTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTopenue, 06o0meHNE
CHUCTEMaTH3alus 3HaHUHU.
Borunciienue yrioB: Mexay
CKPELIMBAIOIIMUMHUCS MTPSMBIMH,
MEK]ly IPSIMOU U TUNIOCKOCTBIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSMHU

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68
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11 KJIIACC

Ne
n/n

Tema ypoka

Koan4decTBo 4acoB

Bcero

KoHTposbHbIe
padoThI

IIpakTH4yeckue
padoThI

Jara
H3Yy4YeHHUs!

DJIeKTPOHHBIE NN (poBbIE
o0pa3oBaTe/IbHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
TaMeTp; TUIOIIA b
TTOBEPXHOCTH cepbl

https://m.edsoo.ru/TW8Z59CHJ

B3anmHoe pacnosioxenue
cdepsl U MIOCKOCTH;
KacaresibHas MI0CKOCTh K
cdepe; Iomaahs chepbl

https://m.edsoo.ru/YCMWC4M3I

N3o06paxenue cdepsl, mapa Ha
mwiockocT. CedeHus mapa

https://m.eds00.ru/QDCF8UGXE

Hunuuapuyeckas MOBEpXHOCTD,
oOpa3yroiye HUIUHIPUIECKON
MMOBEPXHOCTH, OCh

LHMJIMHJIPUYECKON TOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Hunuuap: ocHOBaHUSA U OOKOBas
MOBEPXHOCTh, 0Opa3yroras u
0Cb; IIJIOIIAb OOKOBOM U
MOJIHOM IMOBEPXHOCTH

https://m.eds00.ru/W0OJR979V9

N306paxkeHune MUIMHIpa HA
mockoctu. Pa3eépTka
uunuHapa. CedeHus HUIMHIpA
(TIIIOCKOCTHRIO, TTapaJUIeIbHON
WJIU TIEPIICHIUKYIISIPHON OCH
LFUTHH]IPA)

https://m.eds0o0.ru/OYMSPW10Z

Konunyeckas noBepXHOCTb,
oOpa3zyromye KOHMIeCKOn
MOBEPXHOCTH, OCh U BEpIIMHA
KOHHUYECKON OBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R
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KoHnyc: ocHOBaHHE M BepIINHA,
o0pa3sylolias 1 OCh; TIIOIIA/Ib
OOKOBOI U MOTHON
IIOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

VY ceu€HHbI KOHYC:
o0pa3yroIire 1 BbICOTa;
OCHOBaHUA U OOKOBast
OBEPXHOCTh

https://m.eds00.ru/80VNITU20

10

N306paxeHune KoHyca Ha
ockocTu. Pa3BépTka KoHyca.
CeueHnus koHyca (MIOCKOCTBIO,
MapaJyIeIbHOM OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOIAIIEH
yepes BEPIIMHY)

https://m.edsoo.ru/OPVOCKUYU

11

KomOuHnarus Ten BpamieHus u
MHOT'OTPaHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHOrorpaHHuK, ONMCaHHbINA
okoJ0 cdepsl; chepa,
BIIMCAaHHAsI B MHOTOTPAHHUK WU
B TEJIO BpPaLICHUS

https://m.edsoo.ru/RMYY 1STLP

13

[Toustie 00 00bEMe. OCHOBHEBIE
CBOMCTBA 00BEMOB TeIl

https://m.edsoo.ru/4ACENHGLOZ

14

O0BEM IIIMHAPA, KOHYCA

https://m.edsoo.ru/W8TGNS5Z99

15

O0BEM 1mapa U WIomaIbs cepol

https://m.edsoo.ru/G7TAYCMI9TT

16

[TogoOHbIe Tena B
npoctpancTBe. COOTHOIICHUS
MEXIy TUTOIIAIIMU
MOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX TEI

https://m.edsoo.ru/4N04FYUUX

17

KontponbHas pabota mo temam
"Tena Bpamenus" u "O0BbeMbI
Ten"

https://m.edsoo.ru/KCOMHISWW
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18

BexkTop Ha miockocTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

Ci10’keHr€e U BEIUUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOXEHHE BEKTOpa Ha YHCIIO

https://m.edsoo.ru/4H7PLGBI1

21

PasnoxeHnue BekTopa 1o TpéM
HEKOMIIJIAHAPHBIM BEKTOPAM.
[TpaBmiio mapajenenunena

https://m.edsoo.ru/NZSOLFWNI1

22

Pemienue 3ama4, CBA3aHHBIX C
IIPUMEHEHNEM MPABUII JIE€HCTBUI
C BEKTOpaMH

https://m.edsoo.ru/73F23EPUS

23

KoopanHatHO-BEKTOPHBII
METOJ IIPH PELIEHUU
reOMETPUYECKHUX 3a7au

https://m.edsoo.ru/BBII39Z7U

24

[IpssmoyronbHas cucrema
KOOpPJMHAT B POCTPAHCTBE.
Koopaunatsl BekTOpa.
[Ipocreiimue 3agaun B
KOOpJAMHATax

https://m.edsoo.ru/X9TSDNSQ3

25

Yros Mex1y BEKTOpAMHU.
CkansipHO€ ITPOU3BEACHUE
BEKTOPOB

https://m.edsoo.ru/RPAQMBCDO

26

Berunciienue yrioB Mexay
IPSIMBIMU U IIJIOCKOCTSIMU

https://m.edsoo.ru/EGRV3NF84

27

KonTposibHas pabora o reme
"BeKTOphl M1 KOOpAUHATHI B
IpoCTpaHcTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBrOpenue, 0600mIEeHNE U
cUCTEMAaTH3aIs 3HAHUH.
OcHoBHbIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca TIaHUMETPUH

https://m.edsoo.ru/16ASE1TYU

29

[ToBTOpeHue, 0000IIEHNE U

https://m.edsoo.ru/VEMVY73YE
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https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
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cucTeMaTu3anus 3HaHUMU.
OcHoBHbIE QUTYPBI, (HAKTBI,
TEOpPEMBI Kypca INIAHUMETPUHU

30

[ToBrOpenue, 0600mEeHNE U
cUCTeMAaTH3aIHs 3HAHWUH.
3aI[a‘II/I HHaHI/IMeTpI/II/I U METOObI
UX PEHICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue, 0600mEeHNE U
CHCTEMAaTH3aIMsI 3SHAHHM.
3a)Ia‘II/I MIaHUMETPUH U MCTO/JIbI
WX peIICHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpEHwme, 06o0IICHNE 1
CHUCTEMATHU3alHs 3HAHUM.
OcHoBHbIE QUTYPBI, (aKTHI,
TEOPEMBI Kypca CTEPEOMETPUH

https://m.edsoo.ru/ZY6BYLY7TW

33

HToroBasi KOHTpOsIbHAS paboTa

https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpenue, 0600mEeHNE U
CHCTEMAaTH3allKsl 3HAHUH

https://m.edso00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IMPOTI'PAMMDBI

10 KJIACC

Koa
NMpoBepsieMOro
pe3yJbTara

IIpoBepsieMble npeIMeTHBbIE Pe3yJabTATHI OCBOCHHUS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero 00pa3oBaHm s

7

I'eomerpus

7.1

OHepI/IPOBaTL IIOHATHAMM: TOYKA, IIpAMasd, IIJIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUHN M CIICJICTBUS U3 HUX IIPU PELICHUU
T€OMETPUYECKHX 3a1a4

7.3

OHCpI/IpOBaTB MOHATUAMU: MAPAJJICIBHOCTE U MEPICHIAUKYIIAPHOCTDH
IIPAMBIX U IIOCKOCTEH

7.4

KnaccudunnpoBaTh B3auMHOE PaCMONOKEHUE MPSIMBIX M IIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATHAMU: IBYTPAHHBIN YroJj, TPaHU JBYI'PAHHOIO YIJIa,
pebpo IBYTrpaHHOTO yTia, JUHEHWHBIA yroil IByrPaHHOTO YIJIa, TpayCHast
Mepa ABYTPAaHHOTO yria

7.6

OHCpHpOBaTL IMOHATUAMHA: MHOI'OI'PaHHUK, BBIHYKHLIﬁ u HGBBIHyKJ'II:Iﬁ
MHOT'OI'PaHHHUK, 3JICMCHTBI MHOT'OI'PaAHHHMKA, HpaBI/IJ'IBHHﬁ MHOI'OTpaHHHK

7.7

Pacrio3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MHpaMua, MPHU3MA,
MPSIMOYTOJIHHBIN TTapaiIeaenune1, Kyo)

7.8

KnaccupuuupoBath  MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA  JUIA
Kiaccupukanuu  (BBITYKJIbIE W HEBBITYKJIbIE  MHOTOTPAHHUKH,
IIpaBHJIbHBIC MHOT'OTpaHHHUKH, IIpsIMBIC 148 HAaKJIOHHBIC IMPpHU3MEI,
TapaIeIICITUIICIb] )

7.9

OnepupoBatb HNOHATUSAMU: ceKkyias IIJIOCKOCTb, cedeHue
MHOTOI'PaHHUKOB

7.10

OOBSACHATP  NPUHIUIBI  [OCTPOEHUS CEUYEHHH  MHOTOIPaHHUKOB,
UCIIOJIb3Ysl METOJ CJIEJIOB

7.11

CTpOI/ITB CCUYCHHA MHOT'OI'paHHHUKOB MCTOJAOM CJICAOB, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BH/JI CBEPXY, COOKY, CHH3Y

7.12

PemraTte 3agaun Ha HaXOXKACHHE reOMECTPUUICCKUX BCIIMYUH 110 06pa3uaM
W alroputmMam, IMPHUMCHASA H3BCCTHBIC AHAJIUTHYCCKUEC MCETOABLI IIpU
peICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYUCIICHUC
paCCTOﬂHI/Ifl MCXKOY ABYMs TOYKaMM, OT TOYKH OO0 HpHMOfI, OT TOYKH A0
IIJIOCKOCTH, MCXKAY CKPCIIMBAIOIIMMMUCS IIPSAMBIMHA

7.13

Pemrate 3a/la4yi Ha HaXOXJICHHUC I'COMCTPUYCCKUX BCINMYUH I10 06pa3uaM
WK aJIrTOpUTMaM, IIPHUMCHAA HU3BCCTHBIC AHAIIMTHYCCKUE MCTOIbI IIpHU
PCIICHHUU CTAHAAPTHBIX MATCMAaTHYCCKHX 3aJa4 Ha BBIYMCIICHHUC YIJIOB
MCKAY CKPCIIUBAKOIIUMHUCS IIPAMBIMH, MCKIY HpHMOP’I N IIJIOCKOCTBIO,
MEXKAY IJIIOCKOCTAMM, IBYT'PAHHBIX YIJIOB

7.14

Bbauciars  00bEMBI M IJ101aanu HOBCDXHOCTCﬁ MHOI'OTPaHHHKOB




(mpu3ma, mupamuaa) ¢ NpuUMEHeHHEeM (HOPMYJI, BEIYUCIIATH COOTHOIICHUS

MEXKTY MJI0IIAIIMHU MTOBEPXHOCTEH, o0rEmMamu MOI00HBIX
MHOTOTPAaHHUKOB
715 OnepupoBarh NOHATHUSIMHU: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
TJIOCKOCTh CHMMETPHH, IIEHTP, OCh M TNIOCKOCTh CUMMETPHH (DUTYPHI
W3pnekarp, mpeoOpa3oBeIBaTh M HHTEPHIPETHPOBATH HHGOPMALHIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpPUUECKHX (urypax, MNpeACTaBIECHHYIO Ha
yepTekax U pUCYHKaX
[IpumensTs reomerpuueckue (akTbl A PEIICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, INPEIIONATralliX HECKOIbKO IIArOB PELICHHUs, €CIU YCIIOBUS
IpUMEHEHUS 33JIaHbl B IBHOU opme
718 [IpuMmeHaT, TpOCTEWIIME NPOrPaMMHBIE CpPEICTBA M 3JEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUH CTEPEOMETPUUECKHX 33]1a4
719 [IpuBoaMTH TIpUMEPHI MaTEMAaTUUECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
) YKU3HHU, PACTIO3HABATH MPOSIBJICHHUE 3aKOHOB T€OMETPHUH B UICKYCCTBE
[IpuMeHsTh NOayYEeHHBIC 3HAHUS HA TPAKTHKE: aHAJIU3UPOBATH peabHbIC
CUTyallUM M TNPUMEHSITh HW3Y4YCHHBbIE IOHATHUS B Ipoliecce IOUCKa
pEeIIeHUs] MaTeMaTHIeCKH CPOPMYIMPOBAHHON TTPOOIIEMBI, MOJICIIUPOBATH
7.20 pealibHbIe CUTyallUM Ha S3bIKE T€OMETPUM, HCCIEIO0BATHh MOCTPOCHHBIE
MOJICJIM C UCIOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHH U TEOpeEM,
anmapara anreOpbl, pemaTrh MpPaKTHUUYECKHe 3aJaud, CBA3aHHBIE C
HAX0XJICHUEM T€OMETPUYECKUX BEIUYNH
11 KJIACC
Kon .
IpoBepsIeMoro IIpoBepsiembie NpeMeTHbIe Pe3yJIbTAThbl 0CBOCHHUS 0CHOBHOI
pesybTaTa o0pa3oBaTe/ibHOW NPOrpaMMbI CpeaHero 061Iero 00pazoBaHus
6 ["eomeTpust
OnepupoBaTh MOHITHAMU: TUITUHAPUYECKAS TOBEPXHOCTH, 00pa3yroIme
6.1 HUTUHAPUYECKON MOBEPXHOCTH, HUIUHAP, KOHUYECKas MOBEPXHOCTH,
oOpa3yrone KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHus (IUIHHIp, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI OJTYYCHHUSI TEJI BPAIICHHS
6.4 KiraccudunmpoBaTs B3anMHOE pacroaokeHne chepbl U IIIOCKOCTH
OnepupoBarh MOHATUSMHU: IIAPOBOM CErMEHT, OCHOBaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAaHME IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Bbruucasate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Ten BpalleHUs,
' T€OMETPUYECKUX TEJl C MPUMEHEHHEM (HOpMYIT
OnepupoBarh MOHATUSIMHU: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
6.7 OMHCaHHBINA O0KOJI0 cdepbl, cepa, BIUCaHHAS B MHOTOTPAHHUK UJIH TEIO
BpaIlCHUs
6.8 BbMCIATE  COOTHOIIEHUST MEXIy IUIOIAAIMU TOBEPXHOCTEH U

00BEMaMU TONOOHBIX TE




6.9

N300paxaTh u3ydaembie (pUTYpPBI OT PYKH M C MPUMEHEHHEM IPOCTHIX
4EepTEKHBIX HHCTPYMEHTOB

6.10

BbImonaHATh (BBIHOCHBIE) IUIOCKME YEPTEKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BHUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallleHus

6.11

M3Bnekatb, MHTEPNPETHUPOBATH U IMPEOOPa3OBBIBATH HMH(POPMALHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, NPEACTABICHHYI Ha
yepTexax U pUCYHKax

6.12

[TpumensaTh reoMeTpudeckue (HakThl Al PEIICHUS CTEPEOMETPHUIECKUX
3a/1a4, MPEAINoNaralouMX HECKOJIbKO IAroB PEIIEHUs, €CIH YCIOBHS
pUMEHEHHUS 33JIaHbl B SIBHOU popme

6.13

OnepupoBath MOHITHEM: BEKTOP B POCTPAHCTBE

6.14

BBIMONHATE JACHUCTBUSL CIIOKCHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO)KeHI/Ifl BCKTOpa Ha 4Yucio, O6’I)$ICH$ITI), KaKuUMHA CBOﬁCTBaMH OHUA
00J1a1aroT

6.15

[IpuMeHATh TPaBUJIO NTAPAIIIETIEIINIEIA [IPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHUSAMU: JEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl  MEXAy BEKTOpaMH, CKaJspHOE TPOU3BEJIEHUE BEKTOPOB,
KOJUIMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPBI

6.17

HaXO,Z[I/ITB CyYMMY BCKTOPOB M IIPOU3BCACHHC BCKTOPA HAa YMUCJIIO, YI'OJI
MCKY BCKTOPAMHU, CKAIAPHOC NPOU3BCACHUC, PACKIAABIBATE BEKTOP 110
JABYM HCKOJIJNIMHCAPHBIM BCKTOPpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPABHCHHECM B HeKapTOBOfI CHUCTCMC KOOpJWHAT

6.19

Pemiate HpOCTGfII.HHC TCOMCTPUYCCKUEC 3ada4Yu Ha JI[PUMCHCHHUC
BCKTOPHO-KOOPAMHATHOI'O METO A

6.20

Pemiats 3aa4yd Ha J0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOIICHUN H
HaXOXJICHHUEC IT'COMETPUYCCKUX BCIIMYHUH I10 o6pa3uaM HIJIM aJiIrTOpUTMam,
MMpHUMCHSAA MN3BCCTHBIC MCTOAbI npu peIICHUN CTaHAaPTHBIX
MAaTEMATHUYCCKHUX 3aJa4

6.21

[IpumeHsTH mpocCTEWIINe MpPOrpaMMHBIE CpPEICTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEIICHUH CTEPEOMETPUUECKHUX 3a1a4

6.22

HpI/IBOI[I/ITB MNpUMEPbI MAaTCMATHUICCKHUX 3aKOHOMepHOCTCﬁ B IIpUpoAac u
KHW3HHU, paClio3HaBaTh IIPOABICHHUE 3aKOHOB I'COMETPHH B NCKYCCTBC

6.23

[lpuMeHATh MOJlyueHHBIE 3HAHMS Ha MPaKTUKE: AaHaJU3UPOBATh
pearpHBle CUTyallMM W TPHUMEHATh W3YYEHHBIC MOHITHS B IpOIEcce
MOMCKA peIIeHUsT MaTeMaTH4eCKH CQPOPMYIMPOBAHHON MHpOOIEMBI,
MOJIEIUPOBATh PEANbHBIE CUTYALlUU Ha SI3bIKE FE€OMETPUH, HCCIEA0BATh
MOCTPOEHHBIE MOJETH C HCIIOJIb30BAHHEM T'€OMETPUYECKUX MOHATHI H
TeopeM, amnmnapara anreOpsl, pemaTh NPaKTUYECKUE 3a1a4H, CBI3aHHBIE C
HAX0XKJICHUEM TeOMETPUYECKUX BETHUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

['eometpus

7.1

OcHoOBHbBIE TOHATUA cTepeoMeTpuH. Touka, mpsiMasi, MIOCKOCTh, HPOCTPAHCTBO.
[lonsitue 00  aKCHMOMAaTUYECKOM  IOCTPOCHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUHU U CIECACTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHue IpsMBIX B IIPOCTPAHCTBE:  IEpeCceKaroluecs,
napajuiefibHble W CKpeuBaromuecss npsmble. [lapamiensHOCTh TNPsSMBIX U
MJOCKOCTE B MPOCTPAHCTBE: NapalieJbHble TMpsIMble B MPOCTPAHCTBE,
MApAJUIETBHOCTh TPEX MPSAMBIX, MNAPAUICIBHOCTh MPAMON U IIJIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy TMpPSIMbIMH B TMPOCTPAHCTBE.
[TapannenpbHOCTh MIOCKOCTEN: MapAJIIEIbHBIE IIIOCKOCTH, CBOMCTBA MapAJIIEIbHBIX
miockocted. [IpocTeiiie mpocTpaHCTBEHHbIE (UTYPHI Ha IUIOCKOCTH: TETpa’p,

I(y'6, napaureJICnuIic [, HOCTpOCHUC CEUYCHUM

7.3

[lepnieHIUKYJIAPHOCTE MPAMOW M IUIOCKOCTH: IEPIEHIUKYJIAPHBIE IIpsSMBIE B
MMPOCTPAaHCTBE, NPAMBIC ITAPAJUICIIBHBIC U ICPIICHAUKYJIAPHBIC K IIJIOCKOCTH, IIPHU3HAK
HEePIEeHUKYIAPHOCTH IPSIMOM U IJIOCKOCTH, TEOPEMA O IPAMOM IepHeHAUKYIIAPHON
IUIOCKOCTH. YTJIBl B MPOCTPAHCTBE: YIrOJ MEXIY MpsMOH M IUIOCKOCTBIO,
JBYIpaHHBI yroi, JMHEHHBI yron paByrpaHHoro yrna. [leprneHaukynsp wu
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSHUE OT MpsIMOM 10
IUIOCKOCTH, MPOEKIHS (GUTYpPbl Ha MIOCKOCTh. [leprneH uKyIspHOCTh MIOCKOCTEH:
NpU3HAK  IEpPHEHIUKYJISIPHOCTH  JBYX  IIOcKocTed. Teopema o0  Tpéx

MEPIEHINKYIIpax

7.4

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHMKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pa3BEPTKa MHoOrorpaHHuka. llpusma: n-yronbHas
npu3Ma, IpaHd U OCHOBAHMS INPHU3MBL, IpsMas U HAKJIOHHAs MpPU3MBblL, OOKOBas U
IIOJIHAs IOBEPXHOCTH NMpHU3Mbl. [lapamienenunen, npssMOyroJbHbII apajuIeIeInIe]
U ero cBoricTea. [lupamuna: n-yroiapHas nupaMuaa, FpaHd M1 OCHOBAHUE ITUPAMHU/JIBI,
OOKOBas M IMOJIHASI TOBEPXHOCTh MUPAMU/IbI, MTPaBUIIbHAS U yCEUEHHAs] MUPaMUJIA.

DneMeHThI OpusMbl W HHAPaMU/JBIL. HpaBI/IJ'II)HI)Ie MHOTOIpaHHHUKH: TIOHATUC




IIPAaBUJIBHOIO MHOTOTPaHHUKA, IIpaBUJIbHAs IIpU3Ma M IPABHIIBHAS ITHPAMMIA,
IpaBWJIbHAS TPEYTOJIbHASI TUPaMUAA U MPaBUIIbHBINA TeTpasap, kyO. [Ipeacrasnenue
0 MpaBWIbHBIX MHOTOTPaHHUKAX: OKTa3Jp, JoJeKa’/p M ukocayapyrue CeueHus

IMPHU3MBI U ITUPAMHU/JIbI

7.5

CuMmmeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, IIPSIMOH,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUHU B IUpaMuaax, Napajuliejenuienax, IpaBuIbHbIX

MHOTOTpaHHHUKax

7.6

Brrunciienne 31eMEHTOB MHOTOTPaHHHMKOB: pEOpa, nmaroHanu, yrisl. [Dlnormans
OOKOBOM TOBEPXHOCTH U TOJHOM TOBEPXHOCTU NPSAMOIl TNPHU3MBI, IUIOIIAAb
OCHOBaHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsIMOM mpu3Mebl. [lnomans 60KoBoit
IIOBEPXHOCTH U IIOBEPXHOCTH IIPAaBUIIBHOM MUPaMUIbl, TEOpeMa O ILIOLIAIU

yceuéHHoi nmupamusl. [Torstue 06 06béme. OOBEM MHpaMUIbL, TPUIMBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOMIEHUSI MKy MIJIOLIAIIMU TOBEPXHOCTEH,

00BEMaMu MOIOOHBIX TE

11 KJJIACC

Kon

IIpoBepsieMbIid 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

[{unuaapuyeckasi MOBEPXHOCTh, 00pa3yolue HHJINHIPUUYECKONW TOBEPXHOCTH, OCh
HUIMHApPUYECKo moBepXxHOCTH. LlunuHap: ocHOBaHUSA M OOKOBasi MOBEPXHOCTH,

oOpa3syroias U 0Ch, IIoMAaAs OOKOBOH U MOJHONW MMTOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTb, 00pa3yrole KOHNYECKOH TOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKON MoBepxHOCTH. KOHyC: OCHOBaHME M BeplIMHA, o0pasyrouias U OcCh,
II0IaAb OOKOBOM M TOJHON MOBEPXHOCTH. YCEU€HHBI KOHYC: oOpasylolye U

BBICOTA, OCHOBAaHUA U OoKkoBas IMMOBCPXHOCTb

6.3

Codepa u map: neHTp, paauyc, IuameTp, Iomaib moBepxHocTu chepsl. Bzanmuoe

PacCIoJIOKCHUC C(I)epbl N IIJIOCKOCTH, KacaTCJIbHasd IINIOCKOCTHh K C(pepe, maomanab

cdepbl

6.4

N300pakeHue Ten BpallleHUs Ha TIOCKOCTU. Pa3BépTka HMIMH]Ipa U KOHYyCa

6.5

KomOuHamuu Ten BpalleHHss U MHOTOTPaHHUKOB. MHOIOIpaHHUK, ONMCAaHHBIN

0KOJI0 cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK, HITA TEJIO BPAICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSIMOYTOJIBHOTO Tapajuienenunena u ciuenacteus u3 He€. OObEM TMIHMHIpA,

KoHyca. O0bEM mapa u Tiomaab cheps




[lomobusie Tena B mpoctpaHcTBe. COOTHOWIGHUS MEXKIY  IUIOHIQJASIMHU

o7 MMOBEPXHOCTEM, 00bEMaMU MOJOOHBIX TEI
6.3 Ceuennst nuiuHapa (MapauielbHO U TEPHEHIUKYJISIPHO OCH), CEYCHHUS KOHyca
’ (mapasuienbHOE OCHOBAHUIO U IIPOXOJISINEe Yepe3 BEPIIUHY ), CEUSHUS 1apa
BekTtop Ha miockoctu u B mpocTpaHcTBe. CloKeHHE U BbIYUTAHUE BEKTOPOB.
6.9 YMHO)K€EHHE BEKTOpa Ha uucio. PasnoxxeHue BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [IpaBwiio napamnenenunena. Pemenue 3agad, CBS3aHHBIX  C
IIPUMEHEHUEM MPABUII IEHCTBUHI C BEKTOPAMHU
[IpsimoyronibHas cucTeMa KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekToOpa.
6.10 [IpocTeiimme 3amauM B KOOpAMHATaX. YTroi Mexay BekTopamu. CkaispHoe

IMPOU3BCACHUEC BCKTOPOB. Brrancienme YIIIOB MEXKAY MPAMBIMH W IIJIOCKOCTSAMH.

KoopImHAaTHO-BEKTOPHBIM METOJ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIbHOM
MMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NMpoBePsieMOro OCHOBHOI1 00pa30oBaTe/IbHOM NPOrpaMMbl CpeIHero 001ero
TpeOoBaHMSI o0pa3zoBaHusl

Bnagenne Mertomamu J10Ka3aTeNbCTB, aNrOpUTMaMHu pEIIEHUs 3a7ad;
yMeHHue (OpMyIUpOBaTh W OINEPUPOBATh IMOHATUSAMU: ONpeieTeHHE,
aKkcuoMa, Teopema, CJEICTBUE, CBOICTBO, IMpHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKH; IPUMEHSTh UX; yMEHUE (POPMYITUPOBATh
o0paTHO€ M MPOTHBOIOJIOKHOE YTBEPKACHHE, NPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HUCIOJIB30BaTh METOJ MAaTEMaTU4YE€CKOW WHIYKIUU;
MPOBOAMTH  JIOKA3aTENbHbIE PACCYXKACHHMS TIpU pELIeHUH 3ajad,
1 OLICHUBAaTh  JIOTUYECKYIO  IPAaBUJIBHOCTb  PAacCyKICHUH; yMEHHUe
OIEpUPOBATh MOHATHAMHU: MHOXKECTBO, IOAMHOXKECTBO, ONEpAallMU Hal
MHOXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBII
anmnapar I OIIMCaHUs PeajJbHBIX IIPOLECCOB U SBICHUHI U NIPU PEILIEHUN
3a7a4, B TOM 4YHCJIE€ M3 JPYyTUX YUYEOHBIX MPEAMETOB; YMEHHE
ONEepUpPOBATh MOHATUAMU: rpad, CBA3HBIA Trpad, AepeBo, LUKI, Tpad Ha
MJIOCKOCTH; YMEHHE 3a7aBaTh M ONHUCHIBATh Trpadbl Ppa3IHIHBIMUA
croco0aMu; UCIOJIb30BATh Ipadbl IPU peIICHUH 3a1a4

YMeHue onepupoBaTh MNOHATUAMH: HATypaJbHOE YHMCIIO, IEJ0€ YHUCIIO,
CTEIICHb C IEIBIM ITOKa3aTeIeM, KOPEHb HaTypPaJIbHOU CTEICHH, CTETIEHD C
palMOHAJIBHBIM MOKAa3aTeleM, CTENEHb C IEUCTBUTEIbHBIM TOKA3aTENEM,
jgorapudm 4Mcia, CUHYC, KOCUHYC M TAaHTEHC IMPOU3BOJILHOTO YHUCIA,
OCTaTOK IO MOJYJIO, palMOHAJIbHOE YHUCJIO, UPPALHUOHAIBHOE YHUCIIO,
MHOXECTBA HATYpalbHbIX, IENbIX, PAlUOHAIbHBIX, JIEHCTBUTEIHHBIX
YUCe; YMEHHME UCIOJIb30BaTh MNPU3HAKU JEIMMOCTH, HAUMEHbBIIUN
oOmMii enuTens U HauMEeHbIee ooiee KpaTHoe, anroputM EBkinaa npu
pelIeHuH 3aJ1a4y; 3HAKOMCTBO C Pa3TUYHBIMU O3UIIMOHHBIMU CUCTEMaMU

CUMCJICHHS,  YMEHHUE  BBIIOJHATH  BBIYMCICHWE  3HAYCHUH U
MpeoOpa3oBaHMsl  BBIPAKEHUW CO CTCNCHAMU W JIOTapu(MaMmH,
2 npeoOpa3oBaHusi  APOOHO-PAlIMOHATBHBIX  BBIPAKEHUN;,  YMEHHE

ONEepUpOBaTh TMOHSTHUSIMHU:  TOCJIEN0BATEIbHOCTh, apudpMeTnyecKas
nporpeccus, TeoMeTpuyeckas Iporpeccusi, OECKOHEUHO YyObIBaroIas
reoMeTpuyecKasl Iporpeccusi; yMeHHe 3aJaBaTh MOCIEA0BATEIbHOCTH, B
TOM YHUCJIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYJ; YMEHHE OIEpPUPOBATH
HNOHATUAMHU: KOMIUIEKCHOE YHUCIIO, CONPsKEHHBIE KOMIUICKCHBIE YMCIIa,
MOJIyJIb U apTYMEHT KOMIUIEKCHOTO 4Hcia, popMa 3almiCcH KOMITJICKCHBIX
yucen (reomMeTpuyeckas, TPUTOHOMETpUYECKas WU anredpandeckas);
yMETh NPOU3BOAUTH apu(PMeTHUecKHe JAEUCTBUSI C KOMILIEKCHBIMU
YuclaMH; MPUBOAUTH IMPUMEPhl HCIOJIB30BAHUS KOMIUIEKCHBIX YHUCEIl;
OIepUpPOBATh MOHATUSIMU: MaTpula 2X2 u 3X3, onpeaenuTens MaTpULbl,
TE€OMETPUYECKUI CMBICI ONIPEACIUTENS

3 YMmenue ONCpUPOBATH MOHATUAMHU: pPAOUOHAJIIBHBIC, WPpAllUOHAJIIBHBIC,
NNOKa3aTCIbBHEIC, CTCIICHHEIC, HOFapI/Id)MI/I‘-ICCKI/IC, TPUTOHOMECTPHUUYCCKHUC




YpaBHCHUA W HCPABCHCTBA, HNX CHUCTCMbI; YMCHHC OIICPUPOBATH
MOHATHSMU: TOXKJECTBO, TOXIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHUE,
HCPAaBCHCTBO, CHUCTCMa ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUJIBHOCTH
YpPaBHEHUI, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb YypaBHECHU,
HCPAaBCHCTBA U CHUCTCMBI C IMOMOINBIO PA3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C M[apaMeTpPOM; IPUMEHSITH
YPAaBHEHUsI, HEPABEHCTBA, UX CHUCTEMBI JJIsl PEIICHUS MAaTeMaTUYECKUX
3a/1a4 ¥ 33/1a4 M3 PA3IMYHbIX 00JIacTel HAYKH U PeATbHOMN )KU3HU

YMeHue onepupoBaTh MOHATHAMM: (YHKLUSA, YETHOCTh (PYHKIIMH,
NEPUOANYHOCTh (YHKIIMH, OTPAHMYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GyHKIUH, SKCTpeMyM (QYHKIMHM, HanOoJblllee 1 HaUMEHbIlEe 3HAYEeHUs
(YHKIIUY Ha MPOMEXYTKE, HeTIpepbiBHAs (DYHKIMS, aCHMITOTHI rpaduka
¢GbyHKIMM, nepBas U BTOopas NMPOU3BOJHAS (PyHKLUMU, T€OMETPUUYECKUNA U
(¢u3nUeckuil CMbICI POU3BOJHOM, NepBooOpa3Has, OIpeaeaEéHHbINH
UHTErpajl; yMeHHEe HaXOIUThb aCUMOTOTHI Irpaduka (QyHKUHH; yMEHHE
BBIYHCIISATh  MPOU3BOJHBIE CYMMBI, TIPOM3BEICHUS, YaCTHOTO U
KOMIO3UIIMU (YHKIIMH, HaXOIUTh ypaBHEHHE KacaTelbHON K rpaduky
(GYHKIIMY; yMEHHE HaXOJHUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIONb30BaTh MPOU3BOIHYIO JJS HMCCIEAOBaHHS (YHKIIHH,
HaxOAWTh HaumOONbIIME M HAaWMEHbIIME 3HAYCHUS (QYHKIHM; CTPOUTH
rpadMKi MHOTOWJIECHOB C MCIOJB30BaHUEM arllapara MaTeMaTUYecKOro
aHaJIM3a; NPUMEHATh MPOM3BOJIHYIO Ul HAaXOXKIEHMsI HaWIy4dIlIero
pelieHus] B MPUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMHUYECKUX W
¢u3nueckux 3agavax; HaXOAUTh IJIOUIATN U 00BEMBI QUTY C MOMOIIBIO
WHTETpaia; MPUBOIUTH MPHUMEPHl MaTEMaTUYECKOTO MOJICITUPOBAHHS C
OMOUIBI0 JH(depeHInaNbHbIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATUSAMU: rpaduk QyHKIUM, oOpaTHas
GbyHKIUsA, KoMIo3uuusa (yHKIUH, JuHeHHas (YHKIUS, KBaJpaTH4HAs
dbyHKIHS, panuroHaIbHAas dbyHKIHS, CTEIeHHAs byHKIHUA,
TpUTrOHOMETpUYeckre  (QYHKIUH, OOpaTHble TPUTOHOMETPUUECKHE
(dbyHKIIMKU, TIOKa3aTenbHas W Jorapudmuueckas GyHKIUUA;, YMEHHUE
CTPOUTHh TpapUKH H3YYEHHBIX (YHKIHI, BBIIOJHATH MPeoOpa3oBaHUA
rpa¢uKoB (GyHKIUH, UCIIOIB30BaTh rpauKH JAJIs1 U3yUYEHUs MPOLECCOB U
3aBUCUMOCTEH, NPHU PEIIeHUH 33734 U3 JPYTUX Y4eOHBIX IMPEIMETOB U
3aJa4 U3 peaJbHON *KU3HU; BBIpaXKaTh (POPMYJIaMHU 3aBUCUMOCTU MEKIY
BEJIMYMHAMH;, HCIIOJIb30BaTh CBOMCTBA U TpaUKU PYHKIIHH [T PEIICHUS
YpaBHEHMI, HEpaBEeHCTB M 3aJay C [apamMeTpaMu; H300pakaTh Ha
KOOPAMHATHOM IUIOCKOCTH MHOXECTBA PEIICHUIN ypaBHEHUI, HEPABEHCTB
U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 3aJaud Pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLICHTHI, JOJIM W YacTH, HAa BUKEHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJOTH, 33J]a4i U3 00JIaCTH YIPaBICHUSI JIMYHBIMU U CEMEMHBIMU
(uHAHCaMM); COCTABIISATH BBIPAXKCHHS, YpPaBHEHUS, HEPAaBCHCTBA U HX
CUCTEMBI II0 YCJOBHUIO 3aJa4M, MCCJIEAOBATh IOJYYEHHOE DPEIICHHE U
OLICHUBAaTh MPaBIONOAOOHOCTh pEe3yJbTaTOB; YMEHHE MOJAEIUPOBAThH
peanbHble CUTyallud Ha S3bIKE MAaTEMaTUKHU; COCTABISTh BBIPAXKEHUS,
YpaBHEHHMs, HEPABEHCTBA W MX CHUCTEMBbl 110 YCJIOBUIO 3aJa4H,
UCCJIEIOBaTh IIOCTPOEHHBIE MOJEIN C HCIIONb30BAHMEM amnmapara
anreOppl, HHTEPIPETUPOBATh MOJYUYEHHBIH PE3ybTat

YMeHue OIICPHUPOBATH INOHATHAMU: CPCAHEC aDI/Id)MeTI/I‘-ICCKOC, MCJHaHa,




HauOoJblllee U HAUMEHbLIEE 3HAUCHM S, pa3Max, IUCIIEPCHsi, CTAaHIapTHOE
OTKJIOHEHHME YHCJIOBOro Habopa; yMeHUe U3BJIeKaTh, HHTEPIPETUPOBATH
nHpOpMaIUIO, TPEACTABICHHYIO B TA0JIMIIaX, HA TUarpaMmax, rpadukax,
OTpaX<aroLIyl0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB U SABJIECHMI; NPEACTABIATh
nHpOpManUI0O C TOMOIIBI0 TaONWIl W JAMarpamMMm; HCCJIeN0BaTh
CTaTHUCTUYECKUE TaHHbIE, B TOM 4YHCJE C IMPUMEHEHHEM IpaduuecKux
METOIOB M JIEKTPOHHBIX CPECTB; rpapUUeCKu UCCIIEI0BATH COBMECTHBIE
HAONMIOZCHUST C TIOMOIIBI0 JuarpaMM pacceuBaHUs M JIMHEHHOM
perpeccuun

YMeHue onepupoBaTh IMOHATHUSAMH: CIYYaWHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4ailHOIO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJB30BAHMEM Tpa(UUECKUX METOA0B;, NMPHUMEHSTH
(GopMyJIBl CIOKEHUS M YMHOXXEHHUS BEpOSTHOCTEH, (OpMyiTy HOJHON
BEpOsATHOCTH, popMyity bepHysuim, komOuHatopHbie PakTel U HOPMYIIbI;
OLICHHUBAaTh BEPOSTHOCTH pEaJbHBIX COOBITUH; YMEHHE OIEepUpPOBATH
MOHATUSAMU: ClIydaiiHas BeJIMYMHA, paclpeiesieHne BEepOsSTHOCTEH,
MaTeMaTHYeCKOe OXHUAAHHWE, NUCIEPCUS M CTaHJIApPTHOE OTKJIOHEHUE
CIy4ailHOW BENMYMHBL, (QYHKIUU pacmpeneieHus ¢ IUIOTHOCTH
PaBHOMEPHOI'O, I0Ka3aTEJIbHOTO W HOPMAJIBHOIO PACIpPEEIICHUH;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YYECHHBIX DPACIPENCIICHUN UL
pelieHus 3ajay; 3HAKOMCTBO C MOHSTHSMHU: 3aKOH OOJIBIIMX YHCET,
METOJbl BBIOOPOYHBIX HCCIICJIOBAaHUI; YMEHUE NPUBOJIUTH IMPUMEPHI
IPOSIBIICHUSI 3aKOHA OOJIBIIMX YHCEN B NMPHUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX; YMEHHUE ONEPUPOBATH NOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHCJIO COYETaHUM, YUCIO MepecTaHOBOK; OuHOM HploTOHa; ymeHue
NPUMEHITh KOMOMHATOPHBIE (DAKThI M PacCyKJIEHUS JUIs PEeLICHUs 3a1a4;
OLICHUBATh BEPOATHOCTHU peasbHbBIX COOBITHI; COCTaBIISATh
BEPOSTHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH MTOJIYUEHHBIN PE3YyIbTaT

YMeHue onepupoBaTb MOHATUSAMM: TOYKA, IIpsAMas, IUJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIyd, BeIWYMHA YyIWa, I[UIOCKUHA Yrod,
JBYTPaHHBIM yroyl, TPEXTPAHHBIA YTOJ, CKPEIIMBAIOIIMECS MpPsSMBIE,
MapaJlIeNbHOCTh U MEPHEHAUKYIIPHOCTD MPSAMBIX U IJIOCKOCTEH, yroiu
MEXJy OPSAMBIMHU, YTOJd MEXKIY HPSIMON U IUIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSAIMH, PAacCTOSTHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXK/Y MJIOCKOCTAMH; YMEHUE UCIIOIb30BaTh MPU
peleHny 33734 u3ydeHHbIE (aKThl U TEOPEMbI TUTAHUMETPHH; YMEHHE
OLIGHHMBaTh  pa3Mepbl OOBEKTOB OKPY)KAIOIIETO  MHpa; CTPOUTh
MaTeMaTHYeCKHe MOJENU C MOMOIIbI0 T€OMETPUYECKUX MOHATHUH U
BEJIMYUH, PELIATh CBSI3aHHBIE C HUMHU NTPAKTUUYECKHE 3a1a4U
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YMeHue onepupoBaTh MOHATHAMH: TIOMAAL (GUTYPBI, 00BEM (DHUTYDHI,
MHOTOTPaHHHUK, IIPAaBUIIBHBII MHOIOIPAHHUK, CEYCHUE MHOIOIDAaHHUKA,
KyO, TapajieNnenure]l, npu3Ma, nupamunaa, (GuUrypa M MOBEPXHOCTH
BpallleHUs, MUWIMHAP, KOHYyC, map, cdepa, miuom@anb chepsl, MIOMaab
MIOBEPXHOCTH TMHPAMUJbI, MPHU3MbI, KOHycCa, IWIMHIpa, 00BEM KyoOa,
MpAMOYTOJIBHOTO MapaJuICJICuIicaa, nupaMuibl, MPHU3MBbI, HOUJIWHIpPA,
KOHycCa, Imapa, pa3BéPTKa MOBEPXHOCTH, CEUCHUsS KOHyCa W LUJIMHJPA,
napajuiellbHble OCH WM OCHOBAaHWIO, CEUEHWE Imapa, IIJIOCKOCTh,
Kacawomascs cdepbl, HUINHAPA, KOHYCa; yMEHHE CTPOUTH CEYeHHE
MHOTOIpaHHHKa, N300pakaTh MHOTOIPAaHHUKHU, (PUTYpbl U OBEPXHOCTU
BpAILICHUS, UX CEYCHHS, B TOM YHUCIIE C TOMOIIBIO DJIEKTPOHHBIX CPECTB;




YMEHHE MPUMEHSATH CBOHCTBA TEOMETPUUYECKUX (PUTYP, CAMOCTOSTEIHHO
(opMynUpOBaTh OINpeNeeHNs U3yyaeMbIX (UTyp, BBIABUTaTh MMIIOTE3bI
O CBOMCTBax M MPU3HAKAX F€OMETPUUYECKUX (QUTYp, OOOCHOBBIBATH WJIN
ompoBepraTh HX; YMEHHE HpPOBOIUTH Kiaccudukanuio ¢uryp mno
pazIUYHBIM IpPHU3HAKaM, BBIIOJIHATE HEOOXOJUMBIE JIOTIOJHUTEIbHbBIE
IIOCTPOCHUS
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YMeHue omnepupoBaTh TOHSATHUSMHU: JIBIDKEGHHE B IPOCTPAHCTBE,
MapajiebHBI IEPEHOC, CUMMETPHUSI Ha TJIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOA00Ws, TOAOOHBIE (UTYpBI, yMEHHE
pacmo3HaBaTh paBHBIC W MOJOOHBIC (UTYPHI, B TOM YHUCJIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T'€OMETPUYCCKUE OTHOIICHUS
IIPY PEIICHUU 33]1a9; HAaXOJUTh TCOMETPUICCKUE BEIIMUUHBI (IJIMHA, YTOJI,
IO b, 00BEM) TIPU PEIICHUH 3324 U3 APYTHUX YUCOHBIX MPEAMETOB U
W3 peaTbHOW J>KM3HU, YMCHHE BBIYHCIIATH T€OMETPUUYCCKUE BEIMYMHBI
(amuHa, yroiy, miIOMAgb, O0BEM, IUIOMIAAL MOBEPXHOCTH), HCIIOIB3YS
M3y4YeHHBbIC (DOPMYJIBI U METOJBI, B TOM YHCJIC: TUIOIIATh MOBEPXHOCTH
MUpaMUIbL, IPU3MBI, KOHYCa, IUIWHIpPA, TJIomanb chepsl; 00bEM Kyoa,
MPSAMOYTOJIBHOTO TapaJIeNICIUIIe/Ia, MHPAMUIBI, TPU3MBI, IHIHH]IPA,
KOHYCa, apa; YMEHHUE HaXOUTh OTHOIICHHE 00BEMOB MOAOOHBIX HUTYp

12

YMeHue onepupoBaTh MOHATUAMU: MPAMOYTOJbHAS CHCTEMa KOOpAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOpa Ha YHCIO, pa3NIoKeHHE BeKTopa Mo 0asucy,
CKAJIIPHOE TPOU3BEJICHUE, BEKTOPHOE IPOU3BEACHHUE, YTOJI MEXKIY
BEKTOpPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM M KOOPAUHATHBIN METOJ
JUISL  PEIICHUs] TEOMETPUUECKHUX 3aJad W 3aJad JPYyTrux Y4eOHBIX
MIPEIMETOB
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YMenue BbIOMpaTh TOAXOMSAIIMA METOA JUIsl pelICHUs 3a/auu;
MOHUMaHUWE 3HAYMMOCTH MATEMaTUKH B H3YYEHUH MPUPOJIHBIX U
OOIIECTBEHHBIX IMPOLIECCOB U  SBICHHUM; yMEHHUE paclo3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HMCKYCCTBE, YMEHHE IPHUBOJUTH
NpUMEPbl  MAaTEMATUYECKUX OTKPBITUA POCCUMCKOM HW  MHUPOBOH
MaTeMaTU4YeCKON HaYVKH




INEPEYEHDb 3JIEMEHTOB COAEP/KAHMUS, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA

Kon
1 Yucna v BBIYUACICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haku 1eIUMOCTH HEbIX YUCel
10 Panmonanpapie  uncna. OOBIKHOBEHHBIE W JCCSITHYHBIC JPOOH, TPOIEHTHI,
) OEeCKOHEUHBIE MepUOInYecKre podu
13 Apudmernueckuit KOPCHB HaTypaJIbHOW cTeneHu. JIelcTBus ¢ apupMeTHIeCKUMHU
KOPHSIMU HaTypaJbHOU CTENEHU
1.4 Crenensb ¢ uenbiM nokasareneMm. CTeneHb ¢ pallMOHAJIbHBIM MTOKa3aTeneM. CBolicTBa
CTENIeHHI
15 CuHyc, KOCHMHYC W TaHIE€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
APKTAHTECHC YMCIIOBOTO apTyMEHTa
1.6 Jlorapudwm uncna. JlecaTuuHbie U HATypaJIbHBIE JIOTAPUDMBI
JleticTBuTenbHBIE uHClIa. ApudmeTHueckue oOrnepanud ¢ JICHCTBUTEIbHBIMU
1.7 guciamu. [IpubmukEHHBIC BEIYUCIICHHS, TPAaBUiIa OKPYTIICHUS, MPUKUIKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN
1.8 [IpeoOpazoBaHme BRIPAKEHUI
1.9 KommniekcHble yncia
2 YpaBHEHHUs 1 HEPABEHCTBRA
2.1 Llenpie 1 1poOHO-pAIMOHANIBHBIC YPABHEHUS
2.2 HppaunoHanbHble YpaBHEHUS
2.3 TpUTrOHOMETPHUYCCKHUE YPABHEHHUS
2.4 [TokazarenpHbIC U JJOrapuGMUUEecKUe YpaBHEHUS
2.5 Ilenbiec u 1poOHO-palMOHANIBHEIC HEPABEHCTBA
2.6 HppanuoHaabHbIe HEPaBEHCTBA
2.7 [TokazarenpHbIC U JIOrapu(MHUIESCKIE HEPABEHCTBA
2.8 TpuronomeTprueckie HepaBeHCTBA
2.9 CuctemMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 YpaBHEHHs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpPaMu
2.11 Marpuiia CHCTEMBI IMHEHHBIX ypaBHEHUN. ONpeeIuTe b MAaTPHIIBI
3 @DyHKIUU U TpaduKu
31 @ynkuus, crnocoObl 3anaHus (GyHkuuu. 'padux ¢yHxunuu. Bzaumuo oOpaTHbIE
¢byakmun. YETHpie 1 HeuétHble GyHKnu. [leproandeckne GyHKIIHN
OOGmacte ompeneneHUss M MHOXECTBO 3HadeHWd ¢(yHkuunu. Hymm ¢yHKmm.
39 [IpoMexyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (PYHKIUH.
Makcumymbl U1 MUHUMYMBI (yHkiuu. Haumbomnblliee W HauMeHbIee 3HAUYCHHUE
(YHKIIMH HAa IPOMEKYTKE
33 Crenennas GyHKIIUS C HATYpaJIbHBIM U IIETBIM MMOKa3aTesneM. E€ cBolicTBa u rpaduk.
] CroiicTBa 1 rpaduK KOpHS 7-0i CTeNeH!
3.4 Tpuronomerpudeckue HyHKIIMH, UX CBOMCTBA U Tpaduku




3.5 [TokasarenpHas U JiorapudMudeckasi QyHKIINU, KX CBOWCTBA U rpaduKu
36 Toukn paspeiBa. AcuMnToTrsl rpa¢ukoB (yHkumii. CpoiicTBa  (QyHKUHH,
HETPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBaTeNbHOCTH, CIIOCOOBI 33JaHHS MTOCTIEI0BATEIbHOCTEN
3.8 ApudmMeTndeckas u reoMmeTpudeckas mporpeccuu. @opMysia CIOKHBIX TPOIIEHTOB
4 Hauana MaTemMaTHueCcKOro aHaiausa
4.1 [IpousBoanas Gyakmuu. [Ipon3BoaHbIC dJIEeMEHTAPHBIX (PYHKITUH
[IpumeHeHne MPOM3BOIHON K WCCIIEAOBaHUIO (QYHKIIMH Ha MOHOTOHHOCTH H
4.2 KCTpeMyMbl. HaxoxaeHre HamOONbIIET0 U HAUMEHBINETO 3HaUeHUsS (YHKIUH Ha
OTpPE3KE
4.3 IlepBooOpa3zuas. MHTerpan
5 MHoOXecTBa U JJOTUKa
5.1 MHO0XECTBO, Onepanny HaJ MHOKecTBaMH. J{marpammsl Ditnepa — Beana
5.2 Jloruka
6 BeposTHOCTh M CTaTHCTHKA
6.1 OmnmcarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 KombOuHaTopuka
7 ['eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMble ¥ IOCKOCTH B TPOCTPAHCTBE
7.3 MHoOrorpaHHUKHU
7.4 Tesa 1 MOBEpPXHOCTHU BpalllCHUS
7.5 KoopanHaTel B BEKTOPEI




YUYEBHO-METOANYECKOE OBECIHEYEHHUE
OBPA3OBATEJIBHOI'O MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VI YAEHUKA

* Maremaruka: anreOpa ¥ Hayajga MaTeMaTHUYECKOro aHaJIn3a, TeOMETPHs.
Anrebpa u Hayana MareMarnyeckoro ananuza. 10-11 kimace. Anumos L A.,
Konsrun FO.M., TkaueBa M.B. u 1p. AxkunonepHoe o6iiectBo «M31aTenbcTBo
«IIpocaemenue»

* Maremaruka: anredpa U Hayajla MaTeMaTUYECKOrO aHajlu3a, TeOMETPHSL.
['eomerpus. 10-11 knacc. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u ap.
AxuunonepHoe obuiectBo «M3narensctBo «IIpocBemienue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET

® «Mos mkoia» https://academy-content.apkpro.ru/
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