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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eoMerpusi» 0a30BOr0 ypOBHS i
oOyuarormuxcst 10 —11 xmaccoB paspabotana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa CPeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPATUILUNA POCCUUCKOTO 0O0pa3oBaHUSI.
Peanuzamus nporpaMmbl 00ecrieUnBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSMU,
COCTaBJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOILIEKYJIbTYPHOIO, JMUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHYECKON 3HAYMMOCTBIO METANpeIMETHBIX H
OpEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMUpOBaHUS (YHKIUOHATHLHOM MaTeMaTU4eCcKou
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBbIX AUCHMIUIUH. PazButre y oOydaroumxcs
MPABIIBHBIX TPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUICHHH PEaJbHOTO0 M HACATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMAaTUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAayK M POJIU MAaTEMAaTUYECKOr0 MOJIETUPOBAHMS B HAYUYHOM
MO3HAHUH U B TMIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOIMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpust sBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEIrO
oOmiero oOpa3oBaHHs, Tak Kak OO0ECrneYrMBaeT BO3MOXKHOCTb H3YYEHHUS Kak
JUCLMILINH €CTeCTBEHHO-HAYUYHOM HAMIPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE MpPU HU3YYEHUU OOYYaroIIUMUCS
HNOHSITUIHBIX OCHOB T€OMETPUU U MTOCTPOCHUH HEMOYKH JIOTHUYECKUX YTBEPKICHUM
B XOJI€ pEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIIBHUTAaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHUH 3a7ady €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHre OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeSITeThbHOCTH ueioBeka. OpHeHTalus YejJoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COMHAIbHOTO ObITHsA, (opma
OTPaXXEHUS OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUEe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl y4eOHOM M TPYJIOBOM J1€ATEIBbHOCTH,



ABJIIETCSI OJHUM W3 TPO(ECCHOHANBHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7aya GOPMUPOBAHUS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Llens ocBoenuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yuyeHuss — oOueoOpa3oBaTreIbHOe M OOMIEKYJIBTYPHOE pa3BUTHE
oOyvaromuxcs  4epe3  oOecriedeHHEe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHWMM W JCHUCTBUM,
cnenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJKEHUs 00pa30BaHUs
N0 CIEUUAIBHOCTAM, HE CBA3aHHBIM C ITPUKJIAIHBIM UCIOJIb30BAHUEM I'€OMETPHUH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpPOBHE IIpeHA3HA4YeHa s
OOyJaromuMXcs CpeHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00Iero oopa3zoBanus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUS, CBA3aHHBIC
co crnenuduKod TEOMETPUHM U HEOOXOIUMBIE Uil KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh I€OMETPHIO Oosee
rIIyOOKO, €Clii B JaJdbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHAIBHON JESTENBHOCTH.

JlocTKeHUE 1eId  OCBOCHMS TIPOrpaMMbl OOECIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJayaMud  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 Kkiaccax sSBisIrOTCS:

e (QopMupoBaHue MNpPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue TpEACTABICHUS O MHOTOTPAHHUKAX W TEJIaX BpaIICHUS
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJENAX, HO3BOJSIOMINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (¢opMuUpOBaHHME YyMEHHUSI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIlCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHS Ha M300pa)KEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMUpPOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAIllEHUS] U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccy X JeHusT B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3aJad U 3ajJad C
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE MHTEIJIEKTYaJIbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
oOydJarommxcs, [O3HaBaTEIbHOM  aKTUBHOCTH, HCCJIEA0BATEIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJEBaHTHOM
FEOMETPUU: YMEHHME pPACHNO3HABaTh IMPOSBICHUS T'E€OMETPUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTyallWsIX M TIPU WM3YUYEHUW NPYTUX yYEOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBaTh WX Ha S3bIKE
TEOMETPUM U CO3aBaTh TEOMETPUUECKHE MOJIEIIN, IPUMEHSATh OCBOEHHBII
F€OMETPUYECKUI anmapar g PEUICHHUS MPAKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHIL.

OTnuunTeTbHONM OCOOCHHOCTHIO MPOTPaMMBbI SBIISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HAYaJle €ro M3Yy4YeHHs 3a7ad, pPEIIAEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipennoutenue oTaéTcst HATISAIHO-KOHCTPYKTUBHOMY METOJIy OOy4eHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEAMETHO-
MIPAKTUYECKON [JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalluXcsi B Kypce CTEPEOMETPUM MPOBOAUTCSA 3a CUYET pEIICHUS 3aaad Ha
CO3JaHME€  NOPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEPUPOBAHHE
NPOCTPaHCTBEHHbIMH oOOpa3amu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOH Ha
HarJIAIHOCTh, a OINEpPUpPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYCHHS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COJEPKAHUS.

OcHoBHBIE cozaepikarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tela BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensierca HE TOJbKO IO COAEPXKATENbHBIM JIMHUSM, HO W IO TOoJaM
o0y4eHHUs Ha YPOBHE CpEIHEro 00IIero 00Opa3oBaHusl.

Conepxxanne o00pa3oBaHHs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI pabouell MmporpaMMbl, pacupenein€éHHbIM [0 ToJaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM o0O0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATHSIMU U HAaBBIKAMH OCYLIECTBIBUIOCH MOCIEA0BATEIBRHO U MTOCTYNATEIBHO, C
COOJTI0/IEHNEM TIPHUHIIAITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OO0YYaIOIIUXCS, PACIIUpPss |
yrayOnsis e€, o0pa3ysl IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Heneno B 10 kiacce u 1 yac B
Heento B 11 kacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 aKCMOMATHYECKOM TMOCTPOSHUU CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajuiejibHble M CKpeluBaromuecs npsimele. [lapamienbHOCTs NOpsIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: INApajUyIeibHbIE IIPSMBIE B  INPOCTPAHCTBE;
MApaJUIENBbHOCTh TPEX MPAMBIX; MNAPAIUICIBbHOCTh MPSIMOU M TUIOCKOCTH. YTIIBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAYy MNpPSIMbBIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: MapajuieabHbIE IIOCKOCTH; CBOWCTBA
napajuieNbHbBIX  TulockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYpHl  Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapaienenunes]; IOCTPOCHUE CEUECHU.

[TepneHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYISPHBIC MPSAMBIE B
MIPOCTPAHCTBE, IMPSAMBIE MapajUIebHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK T[EPHEHAUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TeopeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCThIO;  JABYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOTO  yTIIA.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TMPU3HAK NEPHNEHIUKYJSAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX MepHeHIUKYIsIpax.

MHoOrorpaHHuKH

IToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIC
Y HEBBITYKJIbIE MHOTOT'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsMasi U HAKJIOHHAs MPU3MbL; OOKOBas U
MOJIHAA IIOBEPXHOCTh MIPU3MBL. [Tapaiutenenunen, MPSMOYTOJIbHBIN
napajuienenunes; 1 ero cporcrsa. [lupamupga: n-yronapHas nuapamMuja, I'paHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs M TIOJIHAS TOBEPXHOCTh MUPAMUJIbL; MPABUIIbHAS U
yCeuéHHass nupaMuga. OJIEMEHTBl NpuU3Mbl W nUpamuabl. lIpaBuibHbIE
MHOTOIPaHHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHMKA; ITPAaBWIbHAS MPU3Ma U
[IpaBWIbHAsL NHMpaMUJA; [pPAaBUJIbHAS TPEYrojbHAs IHUpPAMUIA W IPABUIbHBIN
terpasdap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHns Npu3Mbl U TUPAMUIBIL.

CummMmeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IJIOCKOCTU.  OJJEMEHTHl CUMMETPUM B NHpaMUlax, MapajieienuIenax,
MPaBUJIbHBIX MHOTOIPAaHHHUKAX.



Boluucnenne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, uaroHaiu, YIJIbL.
[Tnomaas OOKOBOW TOBEPXHOCTHM M TIOJHOW IMOBEPXHOCTU MPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOW MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TPABWIHHOW TUPAMUIBI,
TeopeMa O Iulomanu yceuéHHoM mnupamuapl. [loHstue o0 o0BéMe. OO0BEM
OUpaMU/JIbl, IPU3MBI.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMIaAsSMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KVIACC

TeJia BpaleHus

[nnmneapruyeckas IIOBEPXHOCTB, oOpasyroiue LHAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKON MMOBEPXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasymolias M OChb, IJIOMAAb OOKOBOW U TOJHOM
TTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepXxHOCTU. KOHyC: OCHOBaHUWE U BEpIIMHA, 00pa3yroIias
U OCh;, IUIONIAAh, OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpazyrolue U BbICOTa; OCHOBAaHMS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUAMETP; MIIOMIAIb MMOBEPXHOCTU CREPHI.
B3auMHoe pacnionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
I01a b CepHhl.

N3o0pakeHue Tei BpallleHHus Ha TUIOCKOCTH. Pa3BépTka MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W = MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactBus u3 He€. OObEM UMIMHIPA,
koHyca. O0béM Mmapa u miomassb chepsl.

[logo6upie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss mwiMHApa (MapaUyieTbHO U TEPHEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapaJuleIbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIUIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mmockocTy U B mpocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kciio. PasziioxkeHne BEKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mnapamwienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JCUCTBUU € BekTopamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel Bekropa. Ilpocreiimme 3amaun B
KOOpAMHATaXx. YTOJd MeXIy Bekropamu. CKajaspHOE MPOU3BEAECHUE BEKTOPOB.
Briuncnenue yrioB Mexy NpSMbIMHA U THIOCKOCTSMHU. KOOpIHHATHO-BEKTOPHBIN
METOJI PH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Y4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yrTCS:

I'paknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIMU 00YyYaIOLIErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJIEHAa POCCHUHCKOrOo OOIIecTBa, MPEICTABIECHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aUMOJCHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSIMA 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HIACHTHUYHOCTH, YBAKCHHUS
K MIPOIIOMY M HAaCTOSIIEMY POCCUMCKOW MAaTeMaTUKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JOCTHKEHHUM B JPYIMX HayKaxX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JOCTUKEHUW HAYKU U JIESTEIbHOCTBIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyayLIETro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aj1ad, pEelIeHUH, paccy X IeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3I0POBbIO (3/10pOBOE€ TMHUTaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/bIXa, peryJsipHas duznueckas AKTUBHOCTB); (du3HuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESITEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHATBHOM  JEeSTeNbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymielt mnpodeccun W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

IKO0JIOrHYeCcCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHUYECKOW KYJIbTYpPhl, IOHMMAaHWUEM BIIMSHUS
COIMAJTBHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOJHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJIeM;
OpHCHTaIlMeld Ha IMPUMCHEHHE MAaTEMAaTHYCCKHUX 3HAHWHN JUIA pelieHus 3a7ad B
00JlacTH  OKpYXKalollel cpenpl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOXHBIX TTOCIJICJICTBUN TSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS:_

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKH ©  OOIICCTBEHHOM TMPAKTUKH, ITOHUMaHUEM
MaTEMaTHYCCKON HayKh Kak cQepbl YeIOBEUECKOW JEATEeIbHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH ISl DPA3BUTHS I[HUBWJIM3AIIMU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUDA,;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYID M HCCIIEAOBATEIBCKYIO JESATEIHHOCTh
WHIAVUBUIYAJIBEHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepPU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIIMUBHIMU OellCTNEUAMU.

1)  Vuusepcanvnvie = nosmaseamenwvuvle  Oeticmeus,  obecneuu8aOm
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJICamwezo  Mupa;,  npumeHenue  JIO2UHECKUXx,
uccne0o08amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYMIECTBEHHBIC TIPU3HAKN MaTEMaTHICCKHIX
O00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA s OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh U  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHUMOCBS3H U
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAONIONCHHUSIX M YTBEPKICHUSX;



npemjiaraTh ~ KPUTEPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HWCITOJIb30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUU (MPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apIyMEHTALUIO,
MPUBOJNTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHHs, BbIOUpATh HauOoJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK UCCIENOBATEIHCKUM WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaThu4ecKoro
0o0BbeKTa, SBJIICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIICHUSI M BBIBOJIBI MO pe3yjIbTaTaM
MPOBEANEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PabGora ¢ unpopmanmeii:

e BBIABIATH ACPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a9H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATH €€ B Pa3IUYHBIX (HOopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaAEKHOCTh uHdopManuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblIE  Oelcmsus, 0becneuusarom

ChOPpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wenue:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUHM C
YCJIOBHUSIMHU U LIEJISIMH OOILIEHHUS; SICHO, TOUYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, aBaTh MOSICHEHUS MO
XOJly pelIeHUs 33]1a4i, KOMMEHTUPOBATH IMOJTYUYEHHBIN pe3yJIbTaT;

B X0JI€ 0OCYKIEHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIEMBI, pelIaeMOM 3aJ1a4uM, BbICKA3bIBATh UJIEU, HALIEJIEHHBIE HA IIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYaCTHUKOB AHAaiora, OOHapyXUBaTh PazIU4Me W CXOJCTBO IMO3UIUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIacusi, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJNbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMSI,  NIPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUA C y4ETOM 3a/1a4 MPE3EHTAIlUN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUyaTbHON PabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH IICJTh
COBMECTHOW JESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThI, pacrpeAeNaTh BUABI pabOT, J0roBapUBaThHCs, 00CYKAATh MPOIIECC
U pe3yJibTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIHOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK YacTh pPabOTHl W
KOOPJIMHUPOBaTh CBOW JEHUCTBUS C JAPYTMMH 4YJI€HaAMU KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GdopmuposaHue cCMbICLO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 pelieHus
C YYETOM UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM  [IO3HABATEJIBLHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JTAHHBIX, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LIEIU U YCIOBUSAM, OOBACHATH
MIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHHUS PE3YIbTAaTOB AECATEIBbHOCTH,
HaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUSIMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CJIEICTBUSI M3 HHUX IPU PEIICHUH
TeOMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHIMU: MTAPALICILHOCTh U MEPIECHANKYIISIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudummpoBath B3aMHOE pPACIOJIOKEHHE MPSMBIX W IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSMH: IBYTPAHHBIA yTOJ, TPaHW ABYTPAaHHOTO YIJIa,
pedpo ABYTpaHHOTO yTia; JUHEHHBIA YroJl IBYTPAHHOTO yTJia; TpaaycHas Mepa
JIBYTPAHHOTO YTJIA.

OneprpoBaTh TOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIBIH
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUIILHBI MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMHpaMuIa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJijIeNIeuIe 1, Kyo0).

KnaccupumnmpoBath ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS A
kimaccuukanuy  (BBIMYKJIBIE W HEBBIMYKIBIE MHOTOTPAHHHUKH; TPaBUILHBIC
MHOTOTPAHHHKH; TIPSAMBIC ¥ HAKJIOHHBIE TIPU3MBI, TTapaJUICICTUTICBI).

OnepupoBath MOHATUSMHU: CEKYIIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSACHATH IPUHIIUIIBI TIOCTPOCHUS CEUSHUH, UCIIONIb3YSI METOT CIICIOB.

CtpouTh CceuYeHWUS MHOTOTPAHHMKOB METOJOM  CJI€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaXOXKACHHE TE€OMETPUICCKUX BEIMYMH 110 00pasiaM Hin
aNTOPUTMaM, TPUMEHSSI W3BECTHBIC AHAUTUYCCKUE METOABI TMPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a9 Ha BBIYUCIICHUE PACCTOSHUN MEXKITY IBYMS
TOYKaMH, OT TOYKA JO TNPSIMOW, OT TOYKH JO ITUIOCKOCTH, MEXIY
CKPEIIHNBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3a1aun Ha HaX0XKACHUE TEOMETPUICCKUX BEITUYMH MO 00pasiaM WIH
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHATUTUYCCKHE METOIbl TMPU PEHICHUU
CTaHIAPTHBIX MaTeMaTHYEeCKMX 3aJad Ha BBIYHCICHHEC YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS TPSIMBIMH, MEXIy TMPSIMOA H  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boraucisats 00bEMBI U TUIOMIAAN TOBEPXHOCTEM MHOTOTPAHHHUKOB (TIpU3Ma,
nupamMuaa) ¢ TOpUMEHeHHueM (GOpMys; BBIUMCIATH COOTHOIICHHSI MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH W HWHTEPIPETHUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTeXax W
PUCYHKaX.

[IpumensaTs reomerpuueckue (HakTbl i PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEAnoararllnX HECKOJIbKO IaroB PELIEHUs, €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbl B IBHOM (hopMme.

[IpumenaTs mOpocTedmne NpOrpaMMHBIE  CPEACTBA H DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOINTHE TMpUMEpPBl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KW3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIC 3HAHUS HAa IPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallul W IPUMEHATh HW3YUYCHHBIE IIOHATUS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTU4eckKu Cc(HOopMyJIMpOBaHHOM MpPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, ammapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIUYUH.

11 KVIACC

OmnepupoBaTh MOHSATUSAMHU: HWIMHIPHUYECKAs TOBEPXHOCTH, OO0pa3yromme
HWIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHJP;  KOHUYECKas  MOBEPXHOCTb,
oOpasyrolre KOHH4eCKON TOBEPXHOCTH, KOHYC; CpepuuecKas HOBEPXHOCTb.

Pacno3naBath Tena BparieHus (UIUHIP, KOHYC, cdhepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccuduimpoBaTs B3auMHOE pacnoio;KeHue cepbl U MI0CKOCTH.

OmneprpoBaTh MOHATHAMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJI0OM, OCHOBAHME IIAPOBOrO CIOS, BHICOTA IIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (pOpMyI.

OnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BIMCAHHBIM B cdepy W
OMHCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WK TEJO
BpalllCHHUS.

BbruncnsTe COOTHOLIEHUS MEXIy IUIOMAIIMH MOBEPXHOCTEN M 00bEMaMu
MOAOOHBIX TEII.



N3o00paxaTh u3yyaeMble (UIypbl OT PYKM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInoNHATE JEUCTBHUS CJHOXKEHUS BEKTOPOB, BBIUYMTAHUS BEKTOPOB U
YMHO>KEHHUS BEKTOPA Ha YUCJIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJatoT.

IIpuMeHATh paBUiIo Napajuleicnunesaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJd MEXIY
BEKTOPAMH, CKAIIPHOE MPOU3BEEHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAaHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXAY
BEKTOpPAMH, CKaJApHOEC IPOM3BEICHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[Ipumenats reomerpuueckue (HakTbl I PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEANoarallinX HECKOJIbKO IIaroB PEILICHUs, €CJIM YCIOBUA IPUMEHEHHUS
3aJlaHbl B SIBHOM (hopme.

Pewate mpocreimne reoMeTpuyYecKUE 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pemwlare 3amaym Ha [0KA3aTesIbCTBO MATEMAaTHUYECKUX OTHOLICHUW W
HaXO0XJICHUE T€OMETPUUYECKUX BETMYMH MO 00pa3liaM WK aJirOPUTMaM, IPUMEHSS
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IpumeHaTs mpocTedMe NPOrpaMMHBIE  CPEACTBA H  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOINTH TMpPUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KW3HH, PACIIO3HABATH IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh IOMy4YEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3UPOBATH PEAJbHbBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTU4YecKu Cc(HopMyJIMpOBaHHOM MpPOOJIEMbl, MOJETUPOBATh peajbHbIC
CUTyallul Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Kontpoasbnsbie | IlpakTuyeckue
n/n NMPOorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubnmoreka [JOK
0 0
! Baezienue B cTepeoMeTpHIo 10 https://m.edsoo.ru/1¢209e37
) [IpsiMBIE ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 0 bubnmnoreka [JOK
[TapaynenbHOCTh NPSIMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [leprieHAUKYIAPHOCTD NPSMBIX U 12 0 0 bubanorexa HOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
but6mmoreka [JOK
0
4 YIubl MeXAY NPSAMBIMU U IUNIOCKOCTAMMU 10 1 httns://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
0
> Muororpanui 1 ! https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
0
6 OOBEMBI MHOTOTPAHHUKOR 0 ! https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
: 0
7 [ToBTOpEHME: CEUEeHMsI, pACCTOSTHUS U YTJIbI 4 1 hits://m.edsoo ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 5 0




11 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM undgpoBbie
Ne ii/m P KoHTpoabHBI IIpakTHyeckue (upp )
NMpPorpaMmbl Bcero oOpa3oBaTe/ibHbIEC
e padoThbl padoThI
pecypcbl
butmmoreka [JOK
! Tena pparerus 12 0 0 https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
.. 0
2 ObLEmb T > ! https://m.edsoo.ru/1¢209¢37
bu6nuoreka [JOK
0
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo ru/1¢209e37
4 [ToBTOpeHue, 06001IeHNE, 7 1 Bbubnuorexka [JOK
CHCTEMAaTH3alINs 3HAHUI https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 3 0







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos JIEKTPOHHBIE
nugposbie
Nen/m | Tema ypoka Konrtpoasubie | IIpakTudyeckue
Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypcbl
OcCHOBHBIE IOHATHUS CTEPEOMETPUH: TOUKA,
npsiMasi, II0CKOCTb, MPOCTpaHCTBO. [IpaBuia
bubmmorexa [JOK
1 M300paXKeHHs Ha PUCYHKaxX: N300pakeHus 1
N https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapaieNbHbIX MPSMbIX
(OTpe3KOB), CepeIHbI OTPEe3Ka
) [TousiTus: nepecekaronuecs mIOCKOCTH, 1 bu6muoreka [IOK
IepeceKaroIuecs npsamas U II0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHA: Iepecekaronuecs MI0CKOCTH, 1 bubnmoreka [JOK
[epeceKarolnecs npsaMas U iI0CKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOTOI'paHHUKaMH,
4 300pakeHNEe MHOTOTpa OB Ha 1 bubmorexa HOK
" KCHHE MHOTOTPAaHHUKOB H
P P https://m.edsoo.ru/a63959%ed
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTexkax
HavaneHbie cBeieHUS 0 KyOe U TUpaMHu/Ie,
5 A3BE e, Cote 1 bubmuorexa [JOK
uX pa3BeépTku U Mojenu. CedcHus
P P https://m.edsoo.ru/b30dff38
MHOTOI'PAHHUKOB
HavanbeHbie cBeieHUS 0 KyOe U MupaMHu/e,
6 ASBEDTK e, Cete 1 but6mmoreka [JOK
ux pa3BeépTku U Mojenu. CedeHus
pasbep https://m.edsoo.ru/3d8 fd32
MHOTOIPAHHUKOB
[TonsTe 06 akcMOMaTHYECKOM MOCTPOSHUU
but6mmoreka [{OK
7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U 1

CIICICTBUA U3 HUX

https://m.edsoo.ru/OccScdfe




[TonsiTue 06 akcMOMATHYECKOM MOCTPOESHUU

8 CTEPEOMETPHUHU: aKCHUOMBI CTEPEOMETPUHU U buGnnorexa LIOK
p PHH: p p https://m.edsoo.ru/239c8cb4
CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHUYECKOM TTOCTPOSHUH
9 CTEPEOMETPHUH; aKCHUOMBI CTEPEOMETPUHU U bubnnorexa [IOK
P PHIT: P P https://m.eds00.ru/65¢6b106
CIIEICTBUS U3 HUX
[TonsiTrie 06 akcMOMaTHYECKOM OCTPOSHUHU
10 CTEPEOMETPUI: aKCUOMBI CTEPEOMETPUHU U Bubmorexa ITOK
p PHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHoe pacnonokeHue npsiMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS Enbmorexa IOK
poctp - 11ep B ’ https://m.edso0.ru/1a2520f6
napajuieJbHbIe U CKPEIIUBAIOLIUECS IIPSIMBbIE
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH B
12 IIPOCTPAHCTBE: MMAPAJUIECIIBHBIE IPSIMBIE B bubmuoreka [IOK
MPOCTPAHCTRE; MAPATIETBHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapaniensHOCTh NPSIMBIX U TUIOCKOCTEH B
13 npoctpaHcTse: [lapamrensHOCTE IpSIMOil 1 bubmorexa LOK
pocTp - Hap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTaBI ¢ COHAapaBJIEeHHEIMIA CTOPOHAMH bubmorexa LIOK
P p https://m.eds00.ru/9f4071b9
15 VYroa Mexay nIpsIMBIMU B IPOCTPAHCTBE bubnmorexa LOK
Ay ip poctp https://m.edsoo.ru/fe733862
16 YTroi1 MeXIy IpsIMBIMU B IPOCTPAHCTBE bubmorexa ITOK
Ay ip poctp https://m.eds00.1ru/2935a9a0
17 [TapannenbHOCTh IIIOCKOCTEH: bu6muoreka [IOK
HapajuieIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18255
18 CBoiicTBa napajuieIbHbIX MJIOCKOCTEH bubnuoreka [JOK




https://m.edsoo.ru/e504d656

19 [Tpocreiimme mpoCcTpaHCTBEHHBIE (PUTYPHI HA bubnmnoreka [JOK
TUTOCKOCTH: TeTpadip, Ky0, mapaiesieuIie]] https://m.edsoo.ru/4a28dc02
bubnuoreka [JOK
2 I1 i
0 OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bubnuoreka [JOK
21 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26feSd
Kontponbnas pabora no teme "[Ipsimbie u
22 HnocTIE)ocm B np OCTpPaHCTBE ’ bubmorexa HOK
poctp ) . https://m.edsoo.ru/9a0a9e56
[TapamiensHOCTB NPSIMBIX U TUIOCKOCTEN"
[TeprieHAMKYASAPHOCTD MPSAMON U TIIOCKOCTH:
23 ne pneH HI/IK yﬂ;{ pHBIC m SII:/H:IG B bubmorexa HOK
PTICHAKY AP p https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 ITpsimble napasuienbHbIE U bubnuoreka IIOK
MEPHEHINKYJIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsambie napauienbHbIEC U bu6muoreka [IOK
MEPHEHINKYJIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOU U bubnmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Tpu3Hak NeprneHuKyISIpHOCTH IPSIMON U bu6mmoreka [IOK
IUIOCKOCTH https://m.eds00.ru/79165d15
73 Teopema o npsMON NMEPIEHANKYIISIPHON bu6mmoteka [IOK
IJIIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o psIMOii TepIIEHAUKYIISPHOM bu6mmoteka [{OK
IJIIOCKOCTH https://m.edsoo.ru/bd374518
30 Teopema o npsAMON NEPIIEHAUKYIIAPHON bubnuoteka [JOK

IIJIOCKOCTHU

https://m.edsoo.ru/7d18834b




[TeprieHAMKYSp U HAKJIOHHBIE: PACCTOSIHUE

bubmuoreka [JOK

31 OT TOYKH JO INIOCKOCTH, PACCTOSHHUE OT
N A p https://m.edsoo.ru/33c477d3
MPSIMO#A 10 TIOCKOCTH
[lepnenauKysip U HAKJIOHHBIE: PACCTOSHHE
32 oT IT)quI/I Oyl'IJ'II())CKOCTI/I aCCTOEHI/Ie oT bubmorexa [JOK
N 8 P https://m.edsoo.ru/66fefadd
MPSIMO# 10 TIOCKOCTH
[lepneHauKysip U HAKIOHHBIE: PACCTOSHHE
33 oT IT)quI/I OyHJ'II())CKOCTI/I aCCTOEHI/Ie oT bubmmorexa [JOK
N 8 P https://m.edsoo.ru/aSb7b8e3
MPsIMOI 10 TIIOCKOCTH
[lepneHauKysip U HAKIOHHBIE: PACCTOSHHE
34 OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE OT bubmmorexa TIOK
. a P https://m.edsoo.ru/dbee22bc
MPsIMOM 10 TIIOCKOCTH
35 VYTIIIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOI bubnmoreka [JOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIi yroJ, TUHEHHBIN yro bu6mmoreka [IOK
JIBYTPaHHOIO yTIiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil bubnuoreka [IOK
JBYTPaHHOIO yTIiia https://m.edsoo.ru/c7c¢777ed
13 [lepneHAuKyISIPHOCTD IJIOCKOCTEH: MPU3HAK bu6mmoteka [{OK
NEPHEHAUKYISIPHOCTU ABYX INIOCKOCTEN https://m.edsoo.ru/ec3e2da3
19 [leprieHAMKYIAPHOCTD IJIOCKOCTEMN: IPU3HAK bubnuoteka [JOK
MEPIEHANKYISIPHOCTH JBYX IIJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHquKyIsIpHOCTD IJIOCKOCTEMN: PU3HAK bubnuoreka [IOK
MEePHEHANKYISIPHOCTH JBYX IIJIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX nepneHaUKyJIApax bubmmorexa [TOK
p P PTICHAMIYILP https://m.edsoo.ru/e4972cdc
N but6mmoreka [{OK
42 Teopema o TpEX nepneHaUKYIApax

https://m.edsoo.ru/52188a7d




but6mmoreka [{OK

43 Teopena 0 TpEx NEprCH/ Ky 1pax https://m.eds00.ru/9f246736
KoHnTtponbHas pabota 1mo temam

44 "IlepneH IUKYISIPHOCTD MPSIMBIX U bu6mmorexa [IOK
mIockocTe" u "Y bl MeXAy NPSAMbIMU U https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMU"
IToHsiTHE MHOTOTPAaHHUKA, OCHOBHbBIE

45 AJIEMEHTHI MHOTOTPaHHUKA, BBITTYKJIBIC U bubnmnoreka [JOK
HEBBIIYKJIbIE MHOTOTPaHHUKU; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: n-yrosipHas npusma; rpaHu U

46 OCHOBaHUs IPU3MBL; IIpsIMasi U HAKJIOHHAs bubmuoreka [IOK
IIPU3MBbL; OOKOBAsI U MOJIHASI IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI

47 [Tapannenenurmnen, npsaMOyTroJIbHbIN bubnmnoreka [JOK
rapajulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuga: n-yrojapHas nupaMuia, rpaHu u

43 OCHOBaHHWE TUPAMUJIBI; OOKOBAs U TOJTHAS bu6muoreka [IOK
[IOBEPXHOCTh MMPAMUBI; IIPABUIILHAS U https://m.edsoo.ru/fblcd0as
yceu€HHasi nupamMuaa
[IpaBunbHBIE MHOTOTPAHHUKU: TOHSATHE
MIPaBUIILHOTO MHOTOI'PaHHUKA; IPaBUJIbHAS

49 MpY3Ma 1 MpaBWiibHAs MUPAMUIA; bubmmorexa [TOK

https://m.eds00.ru/074c8865

MpaBUJIbHAsl TPEYTOJIbHASI MUPAMUIA U
MIPaBUIBHBIN TETpa’p; KyO
IIpencraBnenue o MpaBUIBHBIX

50 MHOT'OIPAHHHUKAX: OKTa’Ap, AOJAEKadIp U Bubnmorexa TIOK

HKOCadIp.

https://m.edsoo.ru/a0fdd5bf




CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH, INIOCKOCTH.

51 DIJIEeMEHTH CHMMETPHUH B IMIHPAMHUIAX bubmorexa HOK
p pamuiax, https://m.edsoo.ru/b9e777d9
napajiejenuneaax, mpaBuIbHbIX
MHOTOTPaHHHUKAX
5) Brrunciienue 31eMEHTOB MHOTOIPaHHUKOB: bu6mmoteka [{OK
pEOpa, TuaroHa H, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MIOBEPXHOCTHU IIPSIMOM IPU3MBI, IIJIOIIA/b bubnuoreka IIOK
OCHOBaHHUH, Teopema 0 OOKOBOI1 https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSIMOU MPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTU U
54 MOBEPXHOCTHU MPABUIBHON MUPAMHUIbI, bu6muoreka [IOK
TeopeMa o IUI0IIA 1 OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme bubnuorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5¢04
N but6mmoreka [{OK
56 I1 6 00
OIPITHE 05 ODBEME https://m.edsoo.ru/7ad0020b
N but6mmoreka [JOK
57 06
PEM THPaMHIH https://m.eds00.ru/235171b3
bu6nuoreka [JOK
58 O06Bé
DM THPAMIAB! https://m.edsoo.ru/f47dfefd
bubnuoreka [JOK
59 O06Bé
DM THPAMIAB! https://m.eds00.1ru/79¢10312
bubnuorexa [JOK
60 O061é
DM THPAMIB! https://m.edsoo.ru/2faadc3f
61 O06BEM IpU3MBI bubnuoreka [JOK




http

s://m.eds00.ru/79853608
N bubnuorexa [JOK
62 ObbEm mpusMbI ! https://m.eds00.1ru/1e053890
N but6mmoreka [JOK
63 Obbem mpusMbI ! https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme "OObEMBI 1 bu6mmoteka [IOK
MHOIOTpaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEHME, 0000IIIEHNE CUCTEMATH3AITUS
65 sHaHui. IlocTpoeHne ceueHUN B 1 bubmmorexa IIOK
' p https://m.edso0.ru/098bedad
MHOT'OTPaHHUKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHWI. Beruncienne pacCTOAHMI: MEX Ty
66 BYMS TOYKaMH, OT TOUKH JO MPSIMOH, OT 1 bubmorexa TOK
By ’ 710 1p ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 TJIOCKOCTH, MEXKTY
CKPEIIUBAIOIIMMHUCS TTPIMBIMHU
but6mmoreka [{OK
67 Hrorosas koHTpOLHAT padoTa ! https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUW. BeIunciieHnE yTiioB: MEXIY
68 CKPEIUBAIOIIUMUCS IPSIMBIMHU, MEX 1 bubmmorexa ITOK
P U-lv B p ’ - https://m.eds00.ru/56765¢8b
MIPSIMOM M TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIJIOB MEXY MJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68




11 KVIACC

KosmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTHuecku
n/n Bcero u3yueHusi | oOpas3oBaTeibHbIE
padoThbI e padoThbl
pecypchl
Cdepa u map: uentp, paauyc,
1 JauaMeTp; IUIOIaab HOBEPXHOCTH 1 bubmmorexa TIOK
P> p https://m.edso00.ru/0341bc2b
chepnr
B3aumnoe pacnonoxenue chepsl U
bu6mmoreka [JOK
2 IJIOCKOCTH; KacaTeabHas MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomaas chepbl

3 N3ob6paxenue chepsl, mapa Ha | bubnmorexa [JOK
miockocTh. CedyeHus 1mapa https://m.edsoo.ru/bc157f2
Hunuuapudeckast TOBEPXHOCTb,

4 00pasymolue HUIHNHIPUIECKOM 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edsoo.1u/6054b8c¢1
MOBEPXHOCTHU
[unuHap: ocHOBaHMS U OOKOBas

5 MOBEPXHOCTh, 00Pa3yIoIas U OCh; | bubnuoreka [JOK
IUIONIA (b OOKOBOM U IOJIHOM https://m.eds00.1u/18816216
MMOBEPXHOCTH
N300parkeHne HUIMHApA HA
mIockoctu. Pa3BépTka mmimHapa.

6 Cedenus nuiuHpa (MII0CKOCTHIO 1 bubmmorexa TIOK

. P ’ https://m.edsoo.ru/016e25eb
napauieIbHON Win
MEePHEHANKYISIPHON OCH IMJIMH]IPA)
7 Konnueckast noBepXHOCT, 1 bubnmoreka [JOK




00pa3ymoIire KOHMIEeCKOM
IIOBEPXHOCTH, OCh U BEpLINHA
KOHWYECKOW MTOBEPXHOCTU

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIINHA,

8 oOpa3yroias ¥ 0Ch; IJIOMAIb bubmmorexa [JOK
pasy . B L e https://m.edso0.ru/897dd3b2
OOKOBOH | MOJTHOW TTOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yomue u
9 BBICOTA; OCHOBaIi]I/IH u gOKzBa}I bubmmorexa [JOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxenne koHyca Ha
wiockocTH. Pa3BépTka KoHyca.

10 CeueHus KoHyca (MIOCKOCTbIO, bubnuoreka [IOK
napajuieIbHONM OCHOBAHMIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILKHY)

1 Komb6unanus ten Bpamienus u bubmuorexa [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBIN OKOJIO

12 chepsr; chepa, BIucaHHas B bubnuorexa [JOK
MHOT'OTPaHHUK WU B TEJIO https://m.eds00.ru/0b136158
BpalllCHUS

13 [Tonstue 06 00bEMe. OCHOBHBIC bubmuoreka [IOK
CBOMCTBa 0OBEMOB Tell https://m.edsoo.ru/26a03fb7

bub6morexa [JOK

14 O06BE a, KOHyca

PEM THITHIAPA, KOy https://m.edso0.ru/5513d87b
. bubnuorexa [JOK
15 06
PEM 1Iapa M II0Mma s Chepe! https://m.edsoo.ru/d189bde2
16 [TogoGHBIE TENa B TPOCTPAHCTBE. bubmuorexa [JOK




CoOTHOIIIEHUS MEXKTY TUIOIIAASIMHU
MOBEPXHOCTEN, 00BEMaMHU
MMOJOOHBIX TENI

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

17 KonTponbHas paboTa no remam bubnuoreka [IOK
"Tena Bpamenus" u "OO0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha nimockocTH U B bubnuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue 1 BBIYMTaHHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/2314f089
20 YMHOKEHHE BEKTOPa Ha YUCIIO bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Pasnoxenue BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpPaM bubmmorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuino napasuienenumena
Pelenue 3aay, CBA3aHHBIX C
22 MPUMEHEHUEM MPABUJI ACHCTBUI C bubmorexa HOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
[IpssMmoyronbHas cucrtema
7 KOOPAMHAT B MPOCTPAHCTBE. bubmuotexa [JOK
Koopaunatsl BexkTopa. [Ipocteiimue https://m.edso00.ru/48db7058
3a/1a4d B KOOPJAUHATAX
24 VYron Mexay BEKTOpaMH. bubnuorexa [JOK
CkansipHOe MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725eftc4
25 Brruucienue yrioB Mexmy bu6mmoreka [JOK
HIPSMBIMU U TUIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KoopanHaTHO-BEKTOPHBIN METOT
P P bubmuoreka [{OK
26 IIPU PELLIEHUN T€OMETPUYECKUX

3aga4

https://m.edsoo.ru/d3alfe30




KonTponbHas pabota no teme

Bbu6morexa [JOK

27 "BekTo KOO a 1
ToprLH " PAMHATHL B https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHme, 06001mEeHUE 1

78 cucreMaru3anus 3HaHuil. OCHOBHbIE | bubnunoreka [JOK
burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPHH
[ToBTOpEHHME, 0000IICHUE U

29 cucreMaru3aius 3Hanuil. OCHOBHbIE 1 bubnuoreka [JOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 06001IeHUE U

30 cHcTeMaTH3alus 3HaHu. 3aJaun 1 bubmuoreka [JOK
IUIAHUMETPUUA U METOIBI NX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpEeHME, 0000IIEHNE U

31 cHUcTeMaTH3allvs 3HaHUH. 3a1aun 1 bu6mmoreka [JOK
[UIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEHME, 0000IICHNE U

1 cucteMarusanus 3Haguii. OCHOBHEIE | bu6mmoreka [IOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bu6mmoreka [JOK
33 Hrtorosas KOHTpoOJIbHAs paboTa 1
P p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE U | bubnuoreka [IOK

CHUCTCMaTHu3al s 3HaHHH

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10

34
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* MaTtemaTuka: anrebpa 1 Hayajia MaTeMaTHUECKOTO aHalln3a, TEOMETPHU.
I'eomeTpus, 10-11 knaccwl/ Atanacs JI.C., Byty3os B.®., Kagomues C.b. u np.,

AxnmonepHoe obmiectBo «M3aatensctBo «lIpocBemnienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
* Maremaruka: anredpa 1 Hayajza MaTeMaTHUYECKOro aHaJlu3a, FTeOMETPHSL.
I'eomeTpus, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomues C.b. u np.,

AximonepHoe o6miectBo «M3narensctBo «IIpocBemienuey

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bu6mmoreka [JOK
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