MyHununajabHoe 010/;KeTHOe 001e00pa3oBaTe/ibHOE YUpeKIeHue
3ATO r. CeBepomopck «Cpeansisi 001eo0pasoBarejibHas mKoJa Ne 7
umenu I'epost Poccun Mapka EBTroxuna»

[OKYMEHT IO IITHACAT ' le/IJIO)KEHI/Ie Kk OOII COO
YCHRAEHHOM KBA/H®HITHPOBAHEOR MBOY 3ATO r. CeBepomopck «COLI Ne7»

YTBep:KIeHO MPUKA30M AHPEKTOpPa
MBOY 3ATO r. Cesepomopck «COL Ne7»
ot 30.08.2024r. Ne611

Pabouast nporpamma
yueOHoro npeamera «I'eomeTpus»
(0a3oBBIN YPOBEHD)

cpeaHee o01ee o0pazoBaHue
10-11 kanaccsl

IIpunsra

HA NeJarorn4ecKoM coBere
nporokoJ Nel

ot 30.08.2024r.



HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOoBe DenepaibHOTO
roCyZIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa CPeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOr0 0O0pa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIAICHUE KITFOUEBBIMH KOMIICTCHITUSMH,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIXCsl.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBIO METalmpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuUTHS 00ydaromuxcs, (GopMHUpPOBaHUS (YHKIHOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUSOHBIX AUCHUIIIMH. Pa3BuTre y 0Oydarommxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUCCKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJTLHOIO0 W WJICATIBHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a Tak)Ke KauyeCTB MBIIUICHUSI, HEOOXOJUMBIX I ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJMHUM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obiiero oOpa3oBaHusl, TaKk Kak OOECIEYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUN HAIIPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, (GOPMHUPYEMOE TPH HM3YUYCHUHU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIICHUS TCOMETPUYECKUX 3aJilady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus  JeMCTBUTENbHOCTH. OmnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSET pa3Hble BBl Y4YEOHOM U TPYJAOBOM JIEATEIHHOCTH,



ABJISIETCSI OJHUM W3 TPO(ECCHOHATBLHO BaXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0OyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «Il'eomerpus» Ha 6a3zoBoM
ypoBHE 00yueHuss — oOmieo0pa3oBaTeIbHOe U OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEHUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJKEHUs 00pa30BaHUs
0 CTEUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYaroImmxcsi CPeIHEH IIKOIbl, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero oOpa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKUE YMEHHUS, CBS3aHHBIC
co crnenuuKkod TEOMETPUHM U HEOOXOAUMBbIE Uil KU3HH B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JajdbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTKeHUEe 1IeJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopuTeTHbIMM 3a7adyaMyd  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (QopmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENISAX, MO3BOJSIOMINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHHUKHU U TeJla BpaIllCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHSIMHU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUS! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
pacCcyXJeHus B XOJI€ pEIIeHUS CTePEeOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommxcs, [O3HAaBaTEIbHOM  aKTUBHOCTH,  HCCJEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATHHON IPaMOTHOCTH, peJeBaHTHOM
F€OMETPUM: YMEHHE pPACHO3HAaBaTh IMPOSBICHUS T'E€OMETPUYECKHX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl pPelIeHUs TMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTnUYUTENEHOM OCOOEHHOCTHIO MPOTPaMMbl SIBJSIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAyalle €ro Mu3Yy4YeHHs 3a7ad, pPEIIaEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUYET pEIIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IIPOCTPAHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOAUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOTHOTO COJEPKAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«Mmnororpanaukmn», «lIpsmMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercs HE TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0y4eHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeeN€HHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCh B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEJCTaBICHUN O0Yy4aroUIMXcs, pacliupss H
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpuun orBoaurces 2 4yaca B Henenmo B 10 kinacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuenus - 102 y4eOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B IMPOCTPAHCTBE: IMAPAJUICIbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTU. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBONCTBA
napajienbHbIX TUiockocTei. [Ipocrteifmue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’p, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPHNEHIMKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHauKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TPEX NEPIEHAUKYIIAPaXx.

MHoOrorpaHHuKHU

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune]l U ero cpoucrea. [lupamupa: n-yrosibHas nupamuja, TPpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs ¥ TIOJTHAS MOBEPXHOCTH MUPAMUJIbL; IPABUIIbHAS U
yCceuéHHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuasl. [IpaBuiibHBIE
MHOT'OTPAaHHMKU: MOHATHE MPABMUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBUJIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYTroOJbHAsA NHUPaMUAA W IPaBUIbHBIN
terpasap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHns Npu3Mbl U TUPAMUIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUDIOCKOCTH.  DJEMEHThl CUMMETPUM B  NHpPaMHJax, HapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Brruucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaid, YIJIBL.
[Tmomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TOTOOHBIX TEIL.

11 KITACC

TeJsia BpaleHnus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue HUAJTMHIPUYIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMAJb OOKOBOW U ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliHA, o0Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBINM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREpHI.
B3anMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb ChEepHl.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UMIMHIpA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. PasziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWcTBUIl ¢ Bekrtopamu. lIpsMoyronbpHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpSMbIMHA M THIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnUTaHUE:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHCKOr0 OOIIECTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKoro oomiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, OTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICTECIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXIeHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
HMHTEpecax 370pOBOro u 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO HA MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaIpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYyJIBTYpPhI, IOHMMAaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ji1 pelieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN VISl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBEHHOM IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCEUSMU.

1)  Vuueepcanvnvie  noznaeamenwvhvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpuMeHeHue  JI02UYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MPeoOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaxX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BHIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKkKe BbBIIBUTaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PEIICHUS 3a1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblE  OeUcCmBUs, 00ecnedusarom

cpopmMupoeaHHoCcms COYUANLHBIX HABLIKOE 00)UAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 0OCY>KIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAlIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB JHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHJIHOM U
WHAMBHUIYAIBHON paOOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBApUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUs, 0OOMEH MHEHUA,
«MO3TOBBIE IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 perIeHUS
C Y4ETOM MMECIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[103HABATEJIbHOW pe(dIeKCUu KaKk OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LENM MW YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pACIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIjia; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI W HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUJIbHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS s
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKIJIblE MHOTOIPAHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh cey€HUsT MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIIOJIHSTD
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAMTUYECKWE METOIbl MpPU PEIICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 33Ja4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH O 00pa3iiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIE AHAMTUYECKWE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS  OPSIMBIMH, MEXIy TMpsAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IUIOLIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMH: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEeANOIararouX HECKOJIBKO IaroB PELICHNUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpOCTEHIINME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallUd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHAMHU: LMJIUMHAPUYECKAs IMOBEPXHOCTh, 0O0pa3yroliue
OWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIMHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOW CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalICHUS.

BbruncnsTh COOTHOLIECHUS MEXIY IUIOMAIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o06paxaTh u3yyaeMble (UTypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpPEeACTABICHHYIO Ha 4YepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbBIONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpumeHATh NpaBuiIo NapajulecnuIeaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJApHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTh reomerpuueckue (axThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoaralinX HECKOIbKO IaroB PELIECHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreinmne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemarp 3amaum Ha [I0OKA3aTesIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHs s
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHX 3a7a4.

[IppuMeHsATs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEATbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBAaTh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanyecTBO 4acoB

Ne HanmMeHoBaHMe pa3e/ioB U TeM JIeKTpPOHHBIe (HH(POBHIE)
KonTpoabhbie
n/n MPOorpaMmbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThbI
| BBenenue B ctepeomeTpuio 10 https://fipi.ru/ege
) [Ipsimble ¥ TUIOCKOCTH B HpOCTpaHCTBe.U 12 | hitps://resh.edu ru/
[TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN
3 HepHeHHHIf,yHHpHOCTB HpAMBIX 1 12 https://infourok.ru/
IIJIOCKOCTEMN
4 VYIubl MeXAy MPSAMBIMU U IUNIOCKOCTSMHU 10 1 https://ege.edunord.ru/
5 MHororpanHuKu 11 1
6 OO0BEMBI MHOTOTPAaHHUKOB 1
7 [loBTOpEHME: CeueHMsI, paCCTOSTHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KIIACC

HaunMmenoBaHue pa3iesioB U TeM

KoanuyecTBO 4acoB

DJIeKTpOHHbIe (LM(ppOBbIE)

Ne ni/nn KonTpoabHbie
NporpamMmsl Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThbI
Tena Bpaienus 12 https://ege.edunord.ru/
OO0BEMBI TET 5 1 https://infourok.ru/
BekTopbl M1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 https://resh.edu.ru/
I1
OTopetiie, obobuere, 7 1 https://fipi.nw/ege
cUcTeMaTu3aIus 3HaHU I
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 3







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
uugpoBbIie
Nen/m | Tema ypoka KonTpoabHbie op
Bcero o0pa3oBaTe/bHbIE
padoThI
pecypchbl

OCHOBHBIE MOHATUS CTEPEOMETPUU: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.
IIpaBuia n300paxxeHust Ha PUCYHKaXx:
n300pakeHusl MII0CKOCTEH, apauIeNbHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

https://fipi.ru/ege

IlousTus: MepeCCKaromurecs rmIoCKOCTH,
NnepeceKaromumecs npsamas 1 rmioCKOCTb

IlousTus: NepeCceKaromurecs rmIoCKOCTHy,
NepeceKarommecs npsamas 1 IiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHHUKaMH,
I/I306pa)KeHI/Ie MHOT'OT'PAaHHUKOB Ha
PUCYHKAX, HA IPOCKIOUOHHBIX YCPTECIKAX

Hauanpabie cBeieHus o ky0e u mupamuze,
uX pa3BEpPTKU U Mozenu. CedeHust
MHOT'OIPAHHUKOB

HauanwHbie cBeieHus o ky0e u mupamuze,
UX pa3BEpPTKU U Mozenn. CeueHust
MHOTOT'PAaHHUKOB

[TonsTHEe 06 AKCHOMATHYECKOM MTOCTPOCHUH
CTEpPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX




IIOHHTHC(ﬂsaKCHOMaTquCKONIHOCTpOGHHH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIECTBUS U3 HUX
[TonsATHE 00 aKCMOMATHYECKOM ITOCTPOEHUH
9 CTEpPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U
CJIECTBUS U3 HUX
[TonsTre 06 akcMOMaTUYECKOM IOCTPOECHUU
10 CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsMbIX B
11 IIPOCTPAHCTBE: IepeceKaroIuecs,
napaJuleNIbHbIE U CKPEIMBAIOIINECS TPSIMbIE
[TapamienbHOCTB IPSIMBIX U IVIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajliejIbHbIE IPSIMbIE B
MPOCTPAHCTBE; NAPaUIEIBHOCTh TPEX
IIPSIMBIX
[TapannenbHOCTb MPSAMBIX U INIOCKOCTEN B
13 npoctpanctse: [lapamnensHocTs NpsMoi n
IUIOCKOCTH
14 VYTIiIbl ¢ COHaNpaBIEHHBIMUA CTOPOHAMHU
15 Yroa Mexay NpsIMbIMHU B IPOCTPAHCTBE
16 Yroa Mexay npsMbIMHU B IIPOCTPAHCTBE
17 [TapannenbHOCTh IIOCKOCTEM:
napaJuleIbHbIE MIIOCKOCTH
18 CpolicTBa napajuienbHbIX IJIOCKOCTEN
[Ipocreitmme npocTpaHCTBEHHBIC (PUTYPHI
19 Ha TJIOCKOCTH: TETpasp, KyoO,

MmapauICICIIUIICa




20

[Toctpoenue ceueHuit

21 [TocTpoenne ceuenunit
Kontposnbnas padora no teme "llpsimbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapaniensHOCTh MPSIMBIX U TUIOCKOCTEN"
[TeprieHAMKYISAPHOCTD MPAMOUN U

23 IUIOCKOCTH: MIEPIEHANKYJIIPHbIE TIPSMBIE B
IIPOCTPAHCTBE

24 IIpsimble napasuienbHbIE U
MEePHEHANKYIISIPHBIE K INTIOCKOCTH

75 [IpsimMble mapanenbHbIe U
MEePHEHANKYISIPHBIE K INTIOCKOCTH

26 [Ipu3HaKk nepneHauKyJISPHOCTH NPSIMOU U
IJIOCKOCTH

27 [Ipu3Hak neprneHAUKYISPHOCTH IPSIMOU U
IJIOCKOCTH

73 Teopema o0 IpsIMOI IEPIIEH IUKYJIIIPHOMN
IJIOCKOCTH

79 Teopema o psiMON TEPIEHANKYISIPHOM
IUIOCKOCTH

30 Teopema o psiMON TEPIEHANKYISIPHOM
IJIOCKOCTH
[lepnieHuKyIsIp ¥ HAKJIIOHHBIE: PAaCCTOSIHUE

31 OT TOYKH JO TJIOCKOCTH, PACCTOSIHAE OT
IIPSAMOM 10 TIIIOCKOCTH

32 [lepnieHqUKyIsp U HAKJIIOHHBIE: PACCTOSHUE

OT TOYKH 0 IIJIOCKOCTH, paCCTOAHUC OT




prlMOfI J0 IINIOCKOCTH

[TepienanKysIp ¥ HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH
[lepnieHuKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM J10 TIIIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPSIMOM
U TUIOCKOCTBIO

16 JIByrpaHHbIN yTOJ, JUHEHHBINA yTOJ
IBYTPaHHOI'O yIiia

37 JIByrpaHHbIN yTOJ, JUHEHHBINA yTOJ
IBYTPAHHOTO YIJIa

33 [lepneHquKyIIPHOCTD IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

39 [lepneHquKyIIPHOCTD IIJIOCKOCTEMN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN

40 IlepneHIUKYISIPHOCTD IIJIOCKOCTEMN: TIPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IIOCKOCTEN

41 Teopema 0 TpEX nEpHEHAUKYIIAPAX

42 Teopema o TpEX nepneHUKYJIApax

43 Teopema o Tpéx nepneHANKyJIspax
Konrponbnas padora mo remam

44 "[lepnieH IUKYJISIPHOCTD NMPSIMBIX U
wiockocTe" u "YTibl MeXAY NPSIMBIMU U
iockocTsmMu"

45 ITonsiTHE MHOTOTPaHHUKA, OCHOBHBIE




AIIEMEHTHI MHOTOTPAaHHHKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Tpu3ma: n-yrosbHas npusma; TpaHu 1
OCHOBaHMS PU3MBI; TIpsiMasi 1 HAaKJIOHHAs
MpU3MBbL; OOKOBasI U MOJIHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapamtenenunen, NpsAMOYTOJIbHBIN
napajuiesIenuIe] 1 ero CBOMCTBa

48

[Inpamua: n-yrojapHas NUpaMua, TpaHu U
OCHOBaHHWE MUPaMUIbL; OOKOBAs U MOJTHAS
MIOBEPXHOCTh IMUPAMU/IbI; IPABWIIBHAS U
yced€HHas nupamuaa

49

[IpaBuIIbHBIE MHOTOTPAHHHUKH: TIOHSTHE
NPaBUJIBHOIO MHOTOIPaHHUKA; MIPAaBUIIbHAS
npu3Ma U NpaBUIIbHAS THPAMUJIA;
NpaBUIIbHAS TPEYTOJIbHAS TUpAMHIA U
NPaBUJIBHBIN TeTpa’ap; KyO

50

[IpencraBieHue o MpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadAp, HOACKAIP U
HUKOCA3IP.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJILHO TOYKH, IPSMOMH, MIIOCKOCTH.
DJeMEeHThl CHMMETPUH B MUpaMUAAX,
napasuieNienuneaax, npaBuiIbHbIX
MHOTOTpaHHHKaX

52

Bbruuciienue 31eMeHTOB MHOTOI'PaHHHUKOB:
pEOpa, AuaroHau, yrisl




[Tnomaae 60KOBOM MOBEPXHOCTH M IMTOJTHOM
MMOBEPXHOCTHU MPSAMOM TPU3MBI, TIJIOIIA b

53 - . 1
OCHOBaHUH, TeopemMa 0 OOKOBOI
IIOBEPXHOCTH MPSMON IPU3MBI
[Tnomanp 60KOBOM MOBEPXHOCTH U
54 IIOBEPXHOCTHU MPABUIILHON MUPaMUBbI, 1
TeopeMa O TUIOMIAIH OOKOBOH MOBEPXHOCTH
yCEeuEHHOM nMupaMuabl
55 KonTponbhas pabota o teme |
"MHororpaHHuku"
56 [TonsiTue 06 00bEME 1
57 OO6BEM TUpaMuIbI 1
58 O0BEM paMuIbI 1
59 OO0BEM mupamMuIbl 1
60 OO0BEM nupaMubl 1
61 OO0BEM npHU3MBbI 1
62 O06BEM IPU3MBI 1
63 O06BEM PU3MBI 1
64 Konrponbnas padora o reme "OO0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpEeHME, 0600IIIEHNE CHCTeMATHU3 AU
65 3"Hanuil. [loctpoeHue ceuenuii B 1
MHOTOTpaHHHKE
66 [ToBTOpenue, 0000IIEHNE CUCTEMATU3AIUS 1

3HaHUU. BeIuncieHne pacCTOsSHUIN: MEXIY
JBYMsI TOUKaMH, OT TOYKH JI0 TPSMOiA, OT
TOYKH JI0 MJIOCKOCTH, MEKITY




CKpCHIUMBAOITUMHCH ITPAMBIMHA

67 HroroBas koHTpoJbHAs paboTa

[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUH. BeruncieHne yrioB: Mexay

68 CKPEILMBAIOIUMUCS TPSIMBIMU, MEXKIY
IIPSIMOM U TUIOCKOCTBIO, IBYTPaHHBIX YIJIOB,

YTJIOB MEXIY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

DJICKTPOHHBIE
undgposbie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1uameTp;
IUIOUIA/1b TOBEPXHOCTHU Chepbl

B3aumnoe pacnonoxxeHue cepsl u
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; miomank cepsl

N300paxkenue cgepsl, mapa Ha
iockoctu. CeueHus mapa

Hunuaapudeckast TOBEPXHOCTb,
oOpa3syromue MUIHHIPHIESCKOM
MMOBEPXHOCTH, OCh IHJIMHIPUIECKOMN
MOBEPXHOCTH

[{ywmHAp: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yromas u och;
IUIOIAb OOKOBO U TIOJTHOM IMOBEPXHOCTH

N306paxeHune HUINHIPA HA IIOCKOCTH.
PazsépTka nununapa. CeueHus MUIMHIpA
(TUTOCKOCTHIO, MapauIeIbHON HUITH
MEePIEHANKYISIPHONW OCH IIMJIMH]IPA)

Konnueckas moBepXHOCTb, 00pa3yomime
KOHHYECKOW MTOBEPXHOCTHU, OCh U BEPILINHA
KOHHUYECKOU MTOBEPXHOCTU

KOHyCZ OCHOBAHUC U BCPIIINHA,




o0pa3yrolas 1 och; IJI0MAAb OOKOBOW U
MOJTHOM TOBEPXHOCTHU

VY ceu€HHbI KOHYyC: 00pasyomue u

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300pakeHre KOHyca Ha TUIOCKOCTH.
PasBépTka konyca. CeueHus KOHyca

10 (TJIOCKOCTBI0, MapasuIeIbHONW OCHOBAHUIO,
Y IJIOCKOCTBIO, MPOXOIAIIEH uepe3
BEPILUHY)

1 KoMmOunanus ten BpaeHus u
MHOTOTPaHHHKOB
MHOrorpaHsuK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BMcaHHas B
MHOTOTPAaHHHK WJIM B TEJIO BPAILIEHUS

13 [Tousatue 06 00béMe. OCHOBHBIE CBOHCTBA
00BEMOB TeN

14 O06BEM mIMHIpa, KOHYCa

15 O0bEM mapa u wioaab chepsl
[TogoOHBIE TENa B TPOCTPAHCTBE.

16 CooTHomIeHUs MeX1y TUIOIAIMU
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX T

17 Kontponbnas pabota mo temam "Tena
BpameHus" u "O0beMbl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CroxeHne ¥ BEBIYMTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOPa Ha YUCIIO0




21

Paznoxenue BekTopa 1mo Tpém
HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenumnena

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHNEM IIPaBUJI ICVCTBUH C
BEKTOPAMHU

23

[IpsimoyronbHas cucTemMa KOOpAWHAT B
npoctpancTse. KoopanHatel BeKTOpa.
[Ipocreiimne 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkaisipHOe
MIPOU3BEJICHUE BEKTOPOB

25

Brraucnenue YTJIOB MEXKAY IMPAMBIMU U
IIJIOCKOCTAMMU

26

KoopanHaTHO-BEKTOPHBIN METOA MTpH
peLIeHNH T€OMETPUUECKUX 3aa4

27

Kontponbnas padota mo teme "BekTopsl u
KOOPJMHATHI B MpOCTpaHCcTBE"

28

[ToBTOpeHue, 0600IIEHNE U
cucTeMarn3anus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 06001mEeHNE 1
cucremMarn3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOpEMBI Kypca
IUIAHUMETPUH

30

[ToBTOpeHue, 06001IEeHNE 1
cUCTEeMaTH3allus 3HaHWH. 3a71auu
MJIAHUMCETPHUU U MCTOABI UX PCIICHUA




[ToBTOpEHME, 0000IIICHNE U

31 cucTeMaTu3alus 3HaHuH. 3agaqu 1
TUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpeHme, 0600IIEHNE U

0 cucreMarn3anus 3HaHui. OCHOBHBIE !
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTePEOMETPUU

33 Wtorosas koHTposbHas paboTa 1

14 [ToBTOpeHue, 06001IeHNE 1 1
CUCTeMAaTH3AIHs 3HAHHHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

I'eomerpus JI.C.Atanacsu 10-11

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJA
C.M.CaaksiH, B.®.byty308B [loypounsie pazpadotku 10-11 kmacco

FO.IT. Iy mauteia, B.JI. Kporray3 KoHTposbHbIE paOOTHI 110 TEOMETPHH

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
MHTEPHET

https://fipi.ru/ege

https://ege.edunord.ru/

https://resh.edu.ru/
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