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MNOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO mpeameTa «I'eomeTpus» 0a30BOTO YpOBHS
st obywaromuxcst 10 —11 kmaccoB paspabotana Ha ocHOBe DenepalibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPATUIMN POCCHIMCKOTO OOpa3oBaHUs, C
yuétoM Konuenuuu mnpenomaBanusi yudeOHoro mpeamera «['eomerpus» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE 00pa3zoBaTelIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJOXKeHUU «CTpaTeruu
pa3BuTua BocnuTaHusi B Poccuiickoii @enepanuu Ha nepuon g0 2025 roma»
(Pacnopstxenue I[lpaBurensctBa P® o1 29.05.2015 Ne996-p.), ocHOBHOM
oOpa3oBaTenbHON TporpaMMmbl cpefaHero oobmero obpaszoBanus DPI'OC COO
MBOY «COII Nelr. ®oxuno» (mpuioxenue Ne6 k mpukazy Neldl or
27.08.2024r, npunosxxenue Ne5 k mpukazy Nel41 ot 27.08.2024r.)

Peannzanust  mporpamMMbl  00e€Cli€YMBAeT  OBJIAJICHHE  KJIIOUEBBIMHU

KOMIICTCHOUAMMA, COCTABJIAIOIHMMHA OCHOBY IJII CaMOPA3BHUTHUA W HCIIPCPBIBHOI'O
06p330BaHHH, OCIOCTHOCTD O6HIGKYHBTypHOFO, JIMYHOCTHOI'O M ITO3HaBATCJIBHOI'O
Pa3BUTHA JINYHOCTH o6yqa}oumx051.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHMsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYyYEHHsS] TE€OMETPUU B HAINPABJICHHH JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcsi, (GopMupoBaHusi (YHKIUOHAIBHON MaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y 0OyJaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHUU TCOMETPUUYCCKUX
abCTpaKIfii, COOTHOIICHHH PEATbHOTO M UACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMAaTUYECKOM HAyKOW SBIEHUW M IIPOLECCOB PEAJBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUUECKOTO0 MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS
yYalIUXCs, a TaKkKe KauyeCTB MBIIUICHUSA, HEOOXOMMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust siBIsieTCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYEMOE TpPU HU3YYCHUU OOYYarOIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHH U MIOCTPOCHUHU LIETIOYKU JJOTUIECKUX YTBEPIKICHUMN
B XOJI¢ pCIIEeHUsS TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTATh M OIMPOBEpPraTh



TUTIOTE3bI HETIOCPEACTBEHHO HCIOIL3YIOTCS MPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHuaibHOro ObITHs, (opma
OTpaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS M aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EeOHOM M TPYIOBOM N1E€ATEIHLHOCTH,
SBJIIETCSI OJHUM W3 MPO(ECCHOHAIBHO BaXKHBIX KadyecTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHHs y OOyYaroOUIMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOTOTOBKE K MPAKTHUYECKON JAEATETHHOCTH 110 MHOTUM HAIIPABICHUSIM.

[leas ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 06a3zoBoM
ypoBHE 00OyueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTUE
oOydarommxcs  4yepe3  OOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenupUIHBIX TEOMETPHH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
0 CTICIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIH30BaHUEM T€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEMAaTUYECKHUE YMEHHS, CBSI3AHHbBIC
co crnenu@uKod TEOMETPUH ¢ HEOOXOAUMBIE [JIi JKMU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YYUTh T€OMETpPHUIO Oosee
rIyOOKO, €ClIi B JaJbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HAHMSIX B MPOGECCUOHANBHON IEATSILHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX 3anad. [IpuopureTHBIMH  3aJadyaMd  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:

o popMHUpOBaHUE TIPEACTABICHHS O TCOMETPHH KaK YaCTH MUPOBOMW KYyJIbTYpPbI

¥ OCO3HAHME €€ B3aUMOCBS3HU C OKPYKAIOIUM MUPOM;
« popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJlaxX BPAIICHUS Kak
O BROKHEUIUX MATEeMATHUYECKHUX MOJECISX, MO3BOJISIONINX OMHCHIBATH U
U3ydaTh pa3HbIC SBJICHUS OKPY)KAIOIIETO MUPAa;

« popMHUpOBaHUE YMEHUS Paclio3HABATh HA YePTEkKaxX, MOJCISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJia BPAIIICHHUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha TMOCTPOSHHUS Ha H300paKEHUIX
MIPOCTPAHCTBEHHBIX (PHUTYD;



e popMupOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMH  TOHSATHSIMH O
MHOTOIPAaHHHUKAX M TeJaX BPALIEHUS U UX OCHOBHBIMU CBOICTBAMH;

e OBJIQ/ICHUE aJITOPUTMAaMU PEIICHHUS OCHOBHBIX TUIIOB 337a4; (POPMUPOBAHNE
YMEHHSI TPOBOJIUTH HECJIOXKHBIE JOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
pELICHHUs] CTEPEOMETPUYECKUX 3aJady M 3aJa4 C [PaKTHYECKUM
CoJIepKaHUEM;

e Pa3BUTHE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0ydarommuxcs,
MTO3HABATEIIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTH
MBIIUICHUS;

e popMupoBanue GHyHKIHOHATBLHOW IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUE PAaCIO3HABATh MPOSBICHUS I'€OMETPHUUYECKUX MOHSITHI, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEaIbHBIX KU3HEHHBIX CUTYalUUsIX W IPU U3YUECHUU
Opyrux  y4eOHbIX  NPEIMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHpOBaTh UX HA S3bIKE FTEOMETPHUM U CO3/1aBaTh
F€OMETPUYECKHE MOJIETIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peueHus  NPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MIOJyUYEHHbBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCS BKIIOUEHHE B KYpPC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a4ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuIeHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue o0pa3a TPOBOAUTCA € ONOPOM Ha
HarJIIIHOCTh, a OIIepUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teia BpaleHus»,
«BekTopsl M KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensercas He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUs paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBbI OBJIaJIEGHUE T'€OMETPUUYECKUMHU



MOHSATUSIMU Y HABBIKAMH OCYIIECTBIISUIOCH MOCJEI0OBATENIBHO U MOCTYIATENBHO, C
COOJTI0/IEHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIyI0 CHCTEMY T€OMETPHUYCCKUX MPEICTABICHUN OOyYarOMIMXCS, PACIIUPSS U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MNAPAIIIEIBHOCTh MPAMOW U IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienunea; IoCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXAY HPSAMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEHM: MpU3HAK  MEPHEHAMKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpa’dap; KkyO. I[lpencraBienne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, AMAroHaiu, YIJIbIL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUlomaad yceuéHHoW mnupamuiabl. [lonstue o0 o6béme. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHIPUYECKOW MOBEpXHOCTU. [[umuHiap: ocHOBaHUS U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OChb, IUIOMIaJb OOKOBOM W TOJHOMW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LIMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHJpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Cedenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3aaay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxJaHCcKoro oOiiecTBa (BBIOOpPHI, OMNPOCKI M TIpP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 0opasa KU3HHU, OTBETCTBEHHOTO OTHOILICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrt W peannu3oBbBIBaTh COOCTBEHHBIC >KHU3HCHHBIC TLIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMUYECKOW KYJIBTYPbI, TOHUMAHHUEM BIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB U  OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c]epbl UYeIOBEUECKOH JAeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS IMPOTPaMMBI Y4eOHOTO IMpeaMeTa
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCAJIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OetiCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCCIe008ameNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble 1ornueckue AecTBu:

* BBISIBIISATh M XapPaKTEPHU30BATh CYIICCTBCHHBIC NMPU3HAKA MAaTEMAaTHYSCKUX
OOBCKTOB, IMOHATHH, OTHOIICHHA MEXAYy HOHATHIMH, (DOPMYIHpPOBATH
ONpE/CICHUS  TOHATHH; YCTaHABJIMBATh  CYIIECTBEHHBIH  IpH3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpPaBHEHWS, KPUTECPUHU
IPOBOJIMMOT'O aHAJTN3a;

¢ BOCIIPHHMMATH,  (HOpPMYIIHpOBaTH ¥  NPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPJIUTCIIbHBIC W OTPULIATEIIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIE;

eBBISBIISATh ~ MaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3H W
NPOTUBOpEYHS B (aKTaxX, MaHHBIX, HAOJIONCHUAX W YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUMAHTOB pelLIeHUs, BBIOMpaTh Hauboee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCaMU;

e CAMOCTOSITEBHO (DOpMYyIHpPOBaTH OOOOIIEHHS W BBIBOJBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U ()OPM TIPEACTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PE3yIbTarT;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHaliora, OOHApYXKMBaTh Pa3lindMe W CXOJCTBO TO3WIIHIA; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3eHTAIIMN U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh U UCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUIYATbHOM
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh  OPTaHW3allUI0 COBMECTHOM  paboTHI,
pacmpenenaTb BHUABI PpadOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC H
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOCH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (0OCYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOJIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
dopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

e COCTABJISITh IIJIaH, aJITOPUTM PELICHUS 3a7auu, BEIOUPATh CIOCOO peIIeHus ¢
y4E€TOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

eBJIAJICTh HAaBbIKAMU  TO3HABATEIBHOM  peQeKCMH KakK  OCO3HaHHS
COBEpULIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JTAaHHBIX, HAWJEHHBIX OIIUOOK, BHISIBIICHHBIX TPYIHOCTEH;



¢ OLICHMBATh COOTBETCTBHE pe3yJbTaTa LETM U YCIOBUSIM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIbIA M HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kinaccudukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH, TIPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJIEJOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1ay HAa BBIYMCICHUE PACCTOSIHUA MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHHIC aHAJUTHUYECKUE METONIbl TPU PEIICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) € TpUMEHEHHuEeM (QOpMyJ; BBIYUCISATH COOTHOLIECHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpMaIMio o
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MPOCTEHIIHE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJMY4YEHHBIE 3HAHWUS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOPEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolre KOHUIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTth TMOHSATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath m3ydaemple (QUTypbl OT PYyKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpEACTAaBICHHYI0 HAa YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIAr0B PEMICHUS], €CJIM YCIOBUS MPUMEHEHUSA
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TEOMETPUUYECKUX BEIUYMH 0 00pa3liaM WUiK aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpUMEPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHW B MPUPOIE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KosunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
1 Beexetiie B crepeomeTpiio 10 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 1 bubmmoreka [JOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], paCCTOSHUS U YTIIBI 4 bubmorexa HOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KITACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (uitepp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl

bu6mmoreka [IOK
! Tena ppaters 12 https://m.edso0.ru/1c209e37

N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37

bu6mmoreka [IOK

B 1 1

3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37

4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubnsie IIpakrnyeckue
n/n Bcero H3yYeHUS oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
OCHOBHBIE TIOHSITHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancto. [IpaBuna
1 1/1506 I;)KGHI/I?I Ha pI/IC Kax: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
MapajuIeNIbHBIX MPSAMBIX (OTPE3KOB),
Cepe/IMHBI OTPE3Ka
[TonsaTHA: nepecekarommecs
2 TJIOCKOCTH, TTEPECEKAIOIITHECS MpsMast 1 bubmorexa LOK
- 11ep P https://m.edsoo.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHs: mepeceKkaronuecs
3 TJIOCKOCTH, TTEPECEKAIOIITHECS MpsMast 1 bubmmorexa [JOK
> 116P P https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAaKOMCTBO C MHOTOTPaHHUKAMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmuoreka [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
gepTexax
HavansHbie cBeneHus 0 Kyoe u

5 HUpaMHUIE, UX Pa3Bé TI(I/IZI MOJENIN 1 bubmmorexa TIOK

PamIe, x passep ' https://m.eds00.ru/b30df38
CeueHnsi MHOTOTPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNs 0 KyOe u

6 UpamMuie, X pa3BEPTKU U MOJAETU bubmorexa LIOK
PAMILAE, X passep ‘ https://m.eds00.ru/3d8ffd32
CeueHusi MHOTOIPaHHUKOB
[TonsiTHEe 00 aKCHOMATUYECKOM
7 IIOCTPOCHUHU CTCPCOMETPHUU: aKCHUOMBI BI/I6HI/IOT€Ka HOK
p p pHit: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akcCHOMaTUYECKOM
8 MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI bubamorexa LIOK
P P pHH: https://m.edso0.ru/239c8ch4
CTEPEOMETPUM U CIEJICTBUA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
9 MIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI bubmmorexa [JOK
P P puH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
10 MIOCTPOCHUH CTEPEOMETPUN: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsmsIx B
11 IIPOCTPAHCTBE: MepeceKaroIuecs, bubmmnoreka HOK
MapajuleJIbHbIE U CKPEILUBAIOLIUECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJisICJIIbHBIC IIPSAMBIC B bubmotexa HOK
P P . https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; NapaJJIeIbHOCTh TPEX
MPSIMBIX
[TapamiensHOCTH IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK

[TapamrensHOCTE IPSIMON U
IJI0OCKOCTH

https://m.edsoo.ru/ee1d19b9
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14 VYT1Iibl ¢ COHANpaBIeHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay nNpsMbIMU B bubmmoreka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEM: Bu6muotexa [JOK
MapajuiebHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bromiorexa LIOK
p https://m.eds00.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (burypsI Ha MIOCKOCTH: TETPAd]] brbmmorexa LIOK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
bubnuoreka [{OK
2 I1 i
0 OCTPOSHHE CEHEHH https://m.edsoo.ru/1d434dO0f
. bubmuoreka [IOK
21 IT
OCTPOCHHE CEHCHHH https://m.edsoo.ru/ec26fe5d
Kontponbhas paboTa mo teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0.ru/9a0a%e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCT MPAMOUN U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HBIC bubmmorexa LIOK
- HEPTICH/HKY AP https://m.edsoo.ru/b19f6as5d
MpsIMBIC B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubnuorexa [IOK
MEPIEHINKYIISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble mapaienbHele U bu6muoreka [JOK

NEPpHNCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepneHuKyIspHOCTH Bu6muoteka [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyJIApHOCTH bubmunoreka [JOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHOMN MJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Hrorosas koHTpoJIbHAs paboTa 3a 1 bubnnorexa [JOK
MOJYyroaue https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTosiHue OT TOYKH J0 MIIOCKOCTH, ]r?'::[?sj?/l//lr?:;(;)?roullg 3c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE:

b K

32 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;I[iJ'I/I//Ir(r)wT:cIi(si)(])eru I66fefadd
paccTOsTHKUE OT MPSIMO# 710 TJIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, E;IS;/I//Ir%Tee;(;?r?/I;Sbe 8e3
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

34 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ﬁgi?E;T:;(;?r?}ébee 22be
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '

35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY bubnmnorexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JIBYTPAHHOIO yIJa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroi, TUHEHHBIN yroi bubmuoteka [IOK

JBYTPaHHOTO yIiia

https://m.edsoo.ru/c7c777ed
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IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:

38 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX buomorexa LIOK
- https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEH
[lepneH IuKyISPHOCTD MIJIOCKOCTEM:
39 Hp§3HaK HegnegﬂnxynﬂpHOCTH IBYX bromorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[leprieHAMKYASAPHOCTD IIOCKOCTEM:
40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubnxorexa LTOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMma 0 TpEX nepHeHANKYIIApax bubmroreia LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmrorexa LTOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmorexa LIOK
https://m.eds00.ru/9f246736
Kontponbnas paboTa mo temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmmnoreka HOK
mIockocTeil" u "YTibel MeX1y https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTpPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmorexa LOK
B https://m.edsoo.ru/2d24e873
MHOTOTpaHHUKU; pa3BEPTKa
MHOTOTpaHHUKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmnorexa [JOK
HaKJIOHHAs PU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHAsl TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK
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nmapaJjiieJICmIica u €ro CBOMCTBaA

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

[Mupamuna: N-yroyibHas nupammuaa,
IPaHU U OCHOBAHUE TUPAMUJIbL;

48 OOKOBasI U I0JIHAS IOBEPXHOCTh bubmorexa LOK
P . https://m.edsoo.ru/fblcd0as
MUPAMHU/JIBI; IPABUIIbHAS U yCeUEHHAS
nupamua
[IpaBUIIbHBIE MHOTOTPAHHHKH:
MOHSATHE TPABUILHOTO

49 MHOTOI'pAHHUKA; ITPAaBUIJIbHAS [TPHU3Ma bubnnorexa [JOK
U IIpaBUJIbHAS NTMPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroyibHasi nupamMuaa u
MIPaBWIbHBIN TeTpadip; KyO
[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOIPaHHHUKAX: OKTad bubnnorexa [IOK

P ' P> https://m.eds00.ru/a0fdd5bf
JOJIEKadAp U UKOCAdIP.
CummeTpust B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTENHEHO TOYKH,

51 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubmuoteka [IOK
CUMMETPUH B IUPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuieJienumneax, NpaBUiIbHbBIX
MHOTOTPaHHUKAX
Beruucnenue 35eMeHTOR

52 MHOTOTI'PDAaHHUKOB: pEOpa, ArMaroHajaIn bubnnorexa [JOK

P - Peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IOJIHOM NTOBEPXHOCTH MPSAMOU
. bubmuoreka [{OK
53 MIPU3MBI, TUTOIIAIb OCHOBAHUH,

TeopeMa 0 OOKOBON MOBEPXHOCTHU
MIPSAMOM TPU3MBI

https://m.edso0.ru/37d84157
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[Tnomanas 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIILHON

bu6nunorexa LIOK

54 [IMpAMHIBL, TCOPEMa O TLIoTHAL https://m.eds00.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
T PAMH/IBI
KourpoabHas padbora B paMKax
55 I OMIC)H( O‘IHf))ﬁ I/ITOFO]SOI\/'I bubmmorexa LIOK
p yr https://m.edsoo.ru/a95f5c04
aTTeCTalM1
N bubnuorexa [JOK
56 Honsne 06 06neme https://m.edsoo.ru/7ad0020b
N bubnnorexa [IOK
57 ObbEM mipami eI https://m.edso0.ru/235171b3
. bubnuoreka [{OK
58 ObbEM mipami eI https://m.edsoo.ru/f47dfefd
. bubmuoreka [IOK
59 ObbEM mipami eI https://m.edso0.ru/79¢10312
N bubnuoreka [{OK
60 OObEM mapaMuE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OObEM mpH3MEI https://m.edso0.ru/79853608
N bubmuoreka [IOK
2
6 OObEM mpH3MEI https://m.edsoo0.ru/1e053890
" bubmuoreka [IOK
63 ObbEM mpH3MEI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bu6muoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.eds00.ru/28a6573c
IloBTOpEHMEe, 00001ICHIE
BTOpEHH Hl HI:I bubmuorexa [{OK
65 CHCTEMATH3AIINS 3HAHUIA.

[Toctpoenue ceueHuii B

https://m.edsoo.ru/098bedad
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MHOT'OIpaHHUKC

66

[ToBTOpeHue, 0600IIEHNE
CHCTEeMaTH3alus 3HAaHUH.
Beluncrnenue paccTosHAN: MEXIY
JBYMSI TOUKaMH, OT TOUKH J0 MPSIMOH,
OT TOYKH JO INIOCKOCTH, MEXKIY
CKPEIIMBAIOIIMUMUCS MPSIMbIMU

bu6nmumoreka [IOK
https://m.edsoo.ru/f7792ba9

67

[ToBTOpenue, 0600ICHNE
CUCTEMATU3ALMS 3HAHUM.
Beruucnenue paccTossHAN: MEXY
JBYMsI TOUKaMH, OT TOUKH JI0 PSMOIA,
OT TOYKH [0 IIJIOCKOCTH, MEXKAY
CKPEILMBAIOIINUMUCS IPSIMBIMU

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTrOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHUM.
Beruucnenue yrios: Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEKIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmmoteka IIOK
https://m.edsoo.ru/56765e8hb
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11 KITACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue p
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: eHTp, paamyc,
naMeTp; TUIOMAab TOBEPXHOCTH 1 bubmorexa LOK
A P P https://m.edsoo.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl u
bubnunoreka LIOK
IJIOCKOCTH; KacaTeabHas III0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl
N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,
oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BEpTKa 1unuHapa.
CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK
H . P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bu6nunorexa LIOK
Konnueckas noBEpXHOCTB, 1

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
Y ceuéHHBII KOHYC: 00pa3yIonue u
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapaieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH yepe3
BEPIINHY)

11 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmmoteka IIOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso0.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBA 00HLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM LIHITHHIDPA, KOHyca https://m.edso00.ru/5513d87b
but6mmorekxa [IOK

15 O0nBé

HEM Imapa H oA, Cheph! https://m.edsoo.ru/d189bde2
b K
16 Hrorosas koHTposibHas paboTa 3a 1 nommorexa [O

https://m.edso0.ru/810cfleb
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HOJIyrOJHe

[Tono6Hble Tena B MpOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU

bub6nmoreka [IOK

17
MOBEPXHOCTEH, 00BEMaMHU https://m.edsoo.ru/4a33a8ab
IMOJO0OHBIX TEI
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BEIYUTAHUE BEKTOPOB bubnnorexa LHOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MIpUMEHEHUEM IIPABIII JEUCTBUH C bubmiorexa HOK
p p a https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3agau
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunars! BekTopa. IIpocreiimme https://m.edsoo.ru/48db7058
3a/1a4v B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o reme

27 "BekTopsl 1 KOOPAMHATHI B bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1

28 cucteMaTusanus 3HaHui. OCHOBHBIE bubnuorexa [{OK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHUE, 0600IIEHNE 1

29 cucteMaTusanus 3HaHui. OCHOBHBIS bubmuoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
KontponbHas paboTa B paMKax

30 MIPOMEKYTOUYHOM UTOTOBOM bubmmorexa LIOK

https://m.edsoo.ru/ec24dfc2

aTTecTaluu
[ToBTOpEeHME, 0000IIEHNE U

31 cucTeMaTu3als 3HaHui. 3agauun bubnuoreka [{OK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

39 cucTeMaTu3als 3HaHui. 3agauun bubnuoreka [IOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHue, 06001IeHNE 1

33 cucreMaru3anus 3HaHui. OCHOBHBIE bu6muoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH

34 [ToBTOpenue, 0600mEeHNE U but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHUH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
I'eometpus, 10-11 kmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u
npyrue, Axknnoneproe obmectBo «M3natenbetBo «IIpocBemnieHues

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. T'eometpus. [loypounsie pazpadotku. 10-11 knaccer: YueOHnoe nocodue amns
oO1ieo6pazoBarenbHbix opranuszanuii/ C.M. CaaksiH, B.®. byty30B. - M.:
[Ipocsemienue
2. 'eoMeTpusi. Y HUBEpCaIbHBIM MHOTOYPOBHEBBIN cOOpHUK 3a1ad. 10-11 kmaccer:
yaeOHoe mocobue i o01eoopa3zoBarenbHbIx opranu3anuii/ M.B. Amenko.C.A.
[Ilectakos.- M.: IIpocBenienne
3.Marematuka.OCHOBHOM roCy1apCTBEHHBIN SK3aMeH. [ 0TOBUMCS K UTOTOBOM
arrectanun/ A.B. Ceménon, A.C. Tpenanun, 1.B. Smenko, N.P. Beicoukuii u ap.;
nox pen. N.B. Smenko: MOCKOBCKHI LIEHTP HEMPEPHIBHOIO MAaTEMATUYECKOTO
obpazoBanus/ M.: U3znarensctBo "UnaTemekT-1{entp"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

. https://resh.edu.ru - uHTEpaKTUBHBIC YPOKHU 110 BCEMY IIKOJIBHOMY KYpPCY.
2.https:/Iwww.yaklass.ru - mudpoBoit 00pazoBaTeIbHBIN pecypc IS HIKOJI.
3.http://mathnet.spb.ru - «CaiiT anemenTapuoii Matematuku Jmutpus [ymuHay.
4.http://lwww.problems.ru -3agaun ¢ MaTeMaTHYCCKUX OJIUMITHAT] U
BCTYIIUTEIbHBIX SK3aMEHOB [0 MaTEMaTHKE.
5.https://fipi.ru - ®UIIU - dheaepanbHblii HHCTUTYT MEAArOTMYSCKUX U3MEPEHUH.
6.www.edu.ru — deaepanbHbIi 00pa3oBaTEIbHbIN MOPTAI
7.http://www.numbernut.com/- matepuansl 11 U3ydeHUS U TIPSO IaBAHHSI
MaTeMAaTUKH B IIIKOJIE.
8.http://mathege.ru - oTKpbITHIH OaHK 3aaHU# 10 MaTEMAaTHUKE






