MHHHUCTEPCTBO NPOCBEIIEHUS POCCHIICKOM ®EJEPAIINN
MunucrepcTBo 00pa3oBanus u Hayku Camapckoii 001acTi
IToBo/zKCKOE YIpaBJIeHHE

MunucrepcrBa o0pazoBanusi 1 Hayku Camapckoii od1acTu
I'OY COH Ne 1 "OI" n.r.T. CMBIILISAEBKA

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO

IIpencenarens MO 3amecturenb qupekTopa  Jupektop

Turona T.10. no HMP Bbypuesa 1.B.
Tumodeena H. B. [Ipuka3 ot 498-o1

IIporoxou Nel «30» aBrycra 2023 r.

oT «24» aBrycra 2023r. oT «25» aBrycra 2023 T.

Mopnucan: Bypuesa VpuHa BnagnmmpoBHa
DN: C=RU, O="TbOY COLL Ne1 ""OL""

Eyp Llle Ba M p VI H an.r.T. Cwmbiwnseska", CN=bypuesa VpuHa

BnagumuposHa, E=schoollkp@mail.ru
OcHoBaHue: 51 NOATBEPXKAAD 3TOT

Bn aﬂ' VI M |/| po B H a OOKYMEHT CBOEW YAOCTOBepStoLLen

NnoAnuChHIo
Foxit Reader Bepcusi: 10.1.1

PABOYAS IPOTPAMMA
(ID 379448)

yueOHoro npeamera «I'eomerpusi. ba3oBblil ypoBeHb»

1st ooyyaromuxest 10-11 kinaccoB

rn Cmpinnigeska 2023



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEATbHOIO0 M HICANIBHOT0, XapaKTepe OTpPaXKEHUs
MaTeMaTHYECKOW HAYKOM SIBJIEHUH U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJi1 ajalTallid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBHO BaXXHBIX KA4yeCTB, IMO3TOMY akKTyajbHa 3ajada
dopMupoBaHus |y  OOydYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINIJICHHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO HIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00yJarouMXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHEHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCuOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE TMPEACTABICHUS O T[EOMETPUU KaK YacTh MHPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIEHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBaHue GYHKIMOHAIBHON I'PaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsX U MPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3a7ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OINpEeAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCA 3a CUET PELICHUS 3a4a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ad HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJIbKO M0 COAEPKaTeIbHbIM JIMHUAM, HO U 10 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOyuYeHHs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJIEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJTIO/IEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaronecs mnpsimbie. [lapamiensHOCTh NpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapaiuteTbHOCTB MIIOCKOCTEM: MapajulebHbIE TIIOCKOCTH; CBOMCTBA MapalIeIbHbBIX
miockocte. [Ipocreiiirie mpocTpaHCTBEHHbIE (UTYpPHl HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIE M TEPNCHAUKYJSIPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TIIOCKOCTH, TPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOcTell. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[lonaTrie MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAaHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MIOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHTbl TpU3Mbl W TnuUpamuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJEMEHTH CAMMETPHUU B MUPAMUIAX, MapaJJIeIEIuIIe1ax, MPaBHUIbHBIX
MHOT'OTPaHHUKAX.



BblunciieHre 3JE€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, AMAroHAIM, YTJIbI.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
oA yceu€HHou nupamupl. [lostue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON TMOBEepXHOCTH. llunuHap: oOcCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxenue cepsl U IIIOCKOCTH; KacaTellbHas IUNIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIIEHIUKYISIPHO OCH), CEYEHUS KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekropaMu. [IpsmMoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTon Mexay BekropaMu. CKalaspHOE MNpPOU3BEIEHHUE BEKTOPOB.



BeruncieHre yrioB Mexay IMPSMBIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JPYrMX HayKax, TEXHOJOTHUSX, cepax
DKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKH U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUNA U
OTZIbIXa, peryJisipHas (pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caMOOOpa30BaHUIO HAa TMPOTSHKEHWHW BCEW JKWU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJTHON M COIMAILHOMN
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUIM JUISI OKPYKarOIIeH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pPa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHS IIUBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBbI YYEOHOTO MpeaMera
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynHUpoBaTH U MPeoOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN 1 TIPOTHBOPEUHIA;



e J€JaTh BBIBOJBI C HCIIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA .

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
(GbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
NPOBENEHHOTO HAOJIOJEHUSA, WCCIEIOBAaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIIITH A€(PUIMTHI HH(DOPMALIUU, TAHHBIX, HEOOXOJUMBIX /ISl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUPOBaTh MH(POPMALIMIO, NPEICTABIATh €€ B Pa3IM4HbIX (opmax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OLEHUBATH HaAEKHOCTD uH(popMauu o CaMOCTOSTEJIBHO
c(OpMYIIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3a/1a4l, KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0JI¢ 0OCY>KJIEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOH Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBICTYIIICHHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMaHIHOW U MHIUBHU Y aJTbHON
paboOThl MpU pelIeHuH Y4eOHBIX 3a/Jay; MPUHUMATh I1€JIb COBMECTHOU
JESATENIbHOCTH, IUIAHUPOBAaTh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CYXI€HHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBHUS C IPYTUMH YJIEHAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT IO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOoIecca U pe3ysibTaTa
pellIeHUsT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIM U YCJIOBUSAM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYTPaHHBIA Yroj, TpaHU JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajlIeICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJ
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO TNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B TMPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPeACTaBICHHYI0 Ha YepTeKax U
pUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PAaCIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallU W TPUMEHSTh H3YyUYCHHbIC TOHITHS B MPOIECCE IMOUCKA pPEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAast TOBEPXHOCTh, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IUJIMHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; cepa, BliMcaHHASS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY IUIOMAASIMU MOBEPXHOCTENH W 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTYpbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
YepTEKHBIX MHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IpumMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKkue (HaKkThl ISl PELICHHS CTEPEOMETPUUYECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO IIaroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJadyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOLIEHUU U
HaXO0XJIEHUE F€OMETPUUECKUX BEIMUYMH 0 00pa3laM WiIH alropuT™MaMm, NPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHATP OpOCTEHIINE IPOTPAMMHBIE  CPEIACTBA W DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB T'€OMETPUH B UCKYCCTBE.

[IpuMeEHATh MONY4YEHHBIE 3HAHWUS HA IPAKTHKE: AHAJIU3UPOBATh PEAIbHBIE
CUTyalluM W TPHUMEHSITh H3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYecKu CQOPMYIMPOBAHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEabHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapara aareOpsl; pemarhb
IIPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBarte/ibHbIE
padoThI padoTshI
pecypcsbl
1 BBenenmne B crepeoMeTpuio 10 0 i :”S.C hool-
collection.edu.ru/
5 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 12 2 http://school-
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH collection.edu.ru/
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 0 http://school-
IIJIOCKOCTEN collection.edu.ru/
Enunas xomiekuus
4 VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSAMH 10 0 LOP http://school-
collection.edu.ru/
Enunnas komnexus
5 MHororpaHHUKH 11 0 LOP http://school-
collection.edu.ru/
Enunnas xomnexus
6 OO6BEMBI MHOTOTPaHHUKOB 9 0 LIOP http://school-
collection.edu.ru/
7 IloBTOpEHME: CEUEHUS, PACCTOSHUS U YIJIbI 4 0
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 2
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/mm
NporpamMmbl

1 Tena BpameHus

2 O0BEMBI TEN

KoanuecTBo 4acoB

KonTpoabHbie

Bcero
padoTshI

12 0

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

Enunas xonnekuus LJOP

http://school-
collection.edu.ru/

Ennnas xomnekuus LJOP

http://school-
collection.edu.ru/

3 BekTopsl U KOOpAMHATHI B MPOCTPAHCTBE

10 1

Enunas xomnexuus [JOP

http://school-
collection.edu.ru/

[ToBTOpenue, 06061IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34 3

Ennnas xomnexuus [JOP

http://school-
collection.edu.ru/
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Ne

HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

w/n Tema ypoka Beero Kourpoabusie  IIpakruueckue = 00pasoBaTejbHbIe
padoThbI padoThbI pecypcnl
OcCHOBHBIE MOHSTHS CTEPEOMETPHUH: TOUKA, MPsMas,

1 IUIOCKOCTB, MMPOCTPAHCTBO. [IpaBuiia n3o0paxenus Ha 1 0 0 Enunas xomnexus LIOP
PUCYHKAX: NU300paKCHHSI ITIOCKOCTEH, MapalIeIbHBIX http://school-collection.edu.ru/
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

5 [TonsTHA: nepecekaromuecs MIOCKOCTH, 1 0 0 Enunas komnekus LJOP
MEPECEKAIOIINECS MPAMAas U INIOCKOCTh http://school-collection.edu.ru/

3 [lonsTHA: nepecekaronecs MI0CKOCTH, 1 0 0 Enunas xomneknus LIOP
NepeceKaronrecs npsamas u miocKocTh http://school-collection.edu.ru/
3HAKOMCTBO C MHOTOT'PaHHUKAMH, U300paKCHHE

4 MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIHMOHHBIX 1 0 0 Eppa KON Lop

http://school-collection.edu.ru/
yepTexkax

5 HauanpHbie cBenenus o kyoe U mupamue, ux pa3BEPTKU 1 0 0 Enunnas komnexus LIOP
1 mozenu. CedeHus MHOTOTPAaHHUKOB http://school-collection.edu.ru/

6 HavanwsHbie cBeeHNs 0 KyOe U mupaMuie, UX pa3BEPTKU 1 0 1 Enunnas komnekus LJOP
u Mozenu. CedeHns MHOTOTPaHHUKOB http://school-collection.edu.ru/

7 [TonsTHe 06 akCHOMAaTUYECKOM OCTPOSHUHU 1 0 0 Enunas xomnexuus [{OP
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU http://school-collection.edu.ru/

8 [TonsiTHe 06 aKCMOMATHUYECKOM ITOCTPOCHHUH 1 0 0 Enunas xomneknus [IOP
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH http://school-collection.edu.ru/

9 [TonsiTHe 06 aKCHOMAaTUYECKOM TTOCTPOSHUHU 1 0 0 Enunas komnexuus LHOP

CTCPCOMCTPHU: CICACTBUA U3 AKCUOM CTCPCOMCTPHUU

http://school-collection.edu.ru/
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10

[TonsiTHe 06 aKCHOMATUYECKOM TTOCTPOSHUHU
CTEPEOMETPHUU: CIACACTBUS U3 AaKCHOM CTEPEOMETPHH.
Pemrenue 3agau.

Enunas xomnexmus L{OP
http://school-collection.edu.ru/

11

B3auMHOe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE:
IIEPECEKAIOIINECS, TIapalICIbHBIE U CKPEIUBAIOLIUECS
IIPsIMBIE

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

12

13

[TapamnenbHOCTb NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:!
[apajulebHbIe IIPSAMBIE B IPOCTPAHCTBE; M1APAIIEIBbHOCTD
TPEX MPSAMBIX

[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:
[TapanmnenpHOCTH NPSAMON U IUNIOCKOCTH

Enunas komnekius 1{JOP
http://school-collection.edu.ru/

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

14

15

16

17

Vsl ¢ COHAITpaBJICHHBIMH CTOPOHAMHA

VYroa MCKAY IMPAMBIMHA B IIPOCTPAHCTBE

Yros Mexay NpsMbIMU B IIPOCTPAHCTBE

[TapannenbHOCTh MIIOCKOCTEM: MapauiebHbIE IIOCKOCTH

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

Enunas komnekus 1JOP
http://school-collection.edu.ru/

Enunas komnekus 1JOP
http://school-collection.edu.ru/

Enunas komnekus 1JOP
http://school-collection.edu.ru/

18

CaoiicTBa napamienabHbIX MIIOCKOCTEN

Enunas komnekus 1JOP
http://school-collection.edu.ru/

19

20

[Ipocreiimue mpocTpaHCTBEHHbIE (PUTYpBI HA TNIOCKOCTH:
TeTpa’ap, Ky0, mapasuienenurmne;

[Toctpoenue ceuenuit

Enunas komnekus 1JOP
http://school-collection.edu.ru/

Enunas xomnexnus LIOP
http://school-collection.edu.ru/

21

[TocTpoenue ceuennid. [IpakTuueckas padora.

Enunas xomnexnus [IOP
http://school-collection.edu.ru/
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KonTponbnas padbota mo Teme "lIIpsiMble ¥ IIIOCKOCTH B

22 npoctpaHcTie. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"
93 IlepneHUKyYISPHOCTD MPSMOM U IUIOCKOCTH: Enunas KOILICKITKA L[IOP
NEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE http://school-collection.edu.ru/
24 IIpsimble napasuienbHbIe U NEPIEHIUKYIISPHBIE K Enunas KOILICKIfAA [HOP
IJIOCKOCTH http://school-collection.edu.ru/
25 [Ipsimble napasuienbHbIE U NEPIEHAUKYIISPHBIE K Enunas KOILICKIfAA [HOP
IUIOCKOCTH http://school-collection.edu.ru/
26 [Ipu3Hak neprneHuKyJISpHOCTH MPSIMON U TIOCKOCTH Epteias KOJIeKIA Lop
http://school-collection.edu.ru/
27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U INIOCKOCTH Epteias KOHHGKHH? Lop
http://school-collection.edu.ru/
28 Teopema o npsIMOI NEPIEHAUKYIISIPHON IIIIOCKOCTH EHH_HM KOJICKIA Lop
http://school-collection.edu.ru/
29 Teopema o0 IpsAMOI NEPIIEHIUKYIAPHON IIOCKOCTH EHH_HM KOHHGKHH? Lop
http://school-collection.edu.ru/
30 Teopema 0 IpsAMOi NEPIIEHIUKYIIAPHON IIOCKOCTH. Enunas KOJ‘IJ‘IGKHI/I.SI LHOP
Pemienue 3agau. http://school-collection.edu.ru/
31 [lepneHUKyYISp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 Enunas xomnexus LIOP
IIJIOCKOCTH. http://school-collection.edu.ru/
39 [lepnieHIUKYISIp M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 0 Enunas KoJIeKIHA [IOP
IIJIOCKOCTH, PaCCTOSTHUE OT MPSAMOM J10 IMIIOCKOCTH http://school-collection.edu.ru/
33 [lepnieHIUKYISp M HAKIOHHBIE: PACCTOSTHUE MEKITY Enunas KOJIIeKIHA LHOP
MapaJuIeIbHBIMU U CKPEIIMBAIOLIUMHUCS IPIMBIMH. http://school-collection.edu.ru/
34 IlepnieHIUKYISIp ¥ HAKJIIOHHBIE: PELICHUE 3a]ay. EHPTHaﬂ KOJLICKIITE Hop
http://school-collection.edu.ru/
35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPSIMON 1 Enunas xomnexus [{OP

IIJIOCKOCTBIO

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

36

37

38

JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJl JBYTPAHHOTO yIJia

JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJl JBYTPAHHOTO yIJia

[leprnieH IUKYISIPHOCTD MJIOCKOCTEH: TPU3HAK
MEPIEeHIUKYISIPHOCTH ABYX TIOCKOCTEH

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

Enunas komnekus L{JOP
http://school-collection.edu.ru/

Enunas xomnekmus L{OP
http://school-collection.edu.ru/

39

[TeprieHAMKYASAPHOCTD INIOCKOCTEMN: MMPU3HAK
MEPIEHAUKYISIPHOCTH JBYX IIIOCKOCTEH

Enunas xomnexmus L{OP
http://school-collection.edu.ru/

40

[lepneHAMKyYIAPHOCTD IJIOCKOCTEN: PELICHUE 3a1a4.

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

41

Teopema o TpEX neprneHANKyIIpax

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

42

43

44

Teopema o Tpéx mepreHauKyaspax: peleHue 3aaau.

Teopema o Tpéx meprneHANKYIApax: peleHue 3a1a4.

KonrtponsHas pabora o temam "[leprneHanKyIIpHOCT
MPSMBIX U IJI0cKocTeR" 1 "YTIIbI MEXIY NPSAMBIMU U
miockocTsaMu"”

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

45

IlousTue MHOI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTBI
MHOT'OI'paHHUKA, BBIITYKJIBIC U HCBBIITYKJIBIC
MHOT'OT'paHHUKU; pa3BépTI<a MHOT'OTpaHHUKa

Enunas xomnexkmus [{OP
http://school-collection.edu.ru/

46

[Ipu3ma: n-yronpHas Npu3Ma; rpaHd U OCHOBAHMS
MIPU3MBI; IpsIMasi U HAKJIIOHHAs PU3MBbI; OOKOBasi U
ITOJIHAS! TIOBEPXHOCTh IIPU3MBI

Enunas xomnexnus LIOP
http://school-collection.edu.ru/

47

[Tapannenenunen, npsMOYTOJIbHBIN NapauieNenunen u
€ro CBOMCTBA

Enunas xomnexnus [IOP
http://school-collection.edu.ru/
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IInpamupa: N-yroiapHas NUpaMua, TpaHA U OCHOBaHUE

Enunas xomnexmus L{OP

48 MUPaMUIBI; 0OKOBas U IOJIHAS HOBEPXHOCTDH MUPAMU/IBL, .
P ’ 3 P P ’ http://school-collection.edu.ru/
MpaBUJIbHAS U YCCUEHHAS TTUPAMKIa
[IpaBusbHBIE MHOTOTPAHHUKH: TTOHSTHE MPABUIBHOTO
49 MHOT'OTpaHHUKA; MPaBUJIbHAS NPU3Ma U MPaBUIIbHAS Enunas xomnekmus [{OP
NMpaMuUJa; IpaBUiIbHAs TPEYroJbHas IMPAMUJIA U http://school-collection.edu.ru/
MPaBUJILHBIN TETpadap; KyO
50 [IpencraBnenue o npaBUIbHBIX MHOTOIPAHHUKAX Enunas komnekus LJOP
OKTa3JIp, AOJCKA3AP U UKOCABIP. http://school-collection.edu.ru/
CumMeTpHs B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIIBHO
51 TOYKH, IPAMOM, IITIOCKOCTH. DJIEMEHThI CHMMETPUH B Enunas xomnexuus LIOP
nupamMuaax, napajiesaenuneaax, NpaBuiIbHbIX http://school-collection.edu.ru/
MHOTOTpaHHUKAX
59 Brruucienue 3;1eMEHTOB MHOTOTPaHHUKOB: pé0pa, Enunas xomnexkmus [{OP
JUAroHalu, yIiibl http://school-collection.edu.ru/
[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH
53 OPSIMOU IIPU3MBI, IUIOIIAL OCHOBAHUM, TEOPEMA O Emnas komnexus [OP
P o P ’ N ’ P http://school-collection.edu.ru/
OOKOBOIT MOBEPXHOCTH MPSMON MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U MMOBEPXHOCTU
54 MIPaBWJILHON ITMPAMUIbI, TEOPEMA O ILIOIA N OOKOBOH Emnas xoxrexi LOP
P PaMIABL, TEOP http://school-collection.edu.ru/
MMOBEPXHOCTH YCEUEHHOW MTUPAMUJIBI
55 KonrtponbHas pabora o Teme "MHOrorpaHHUKHT"
.. Ennnas xommeknug [LHOP
56 ITousatue 06 00BEME B . 1
http://school-collection.edu.ru/
N Enunast komnexnug LHOP
57 O0BEM TUpaMUIBI 5 H . 1
http://school-collection.edu.ru/
. o Enunast komnexknug LHOP
58 O0BEM yceueHHOH MUpaMu/Ibl 8 i I

http://school-collection.edu.ru/
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Enunas xomnexkmus [{OP

o9 OObEM MMpaMHJbI: PILICHHE 3aAa. 1 http://school-collection.edu.ru/
60 O0BEM TUpaMUIBL: PEIICHHE 3a1a4. 1 ifg;::hﬁgﬁgsﬁggfoggjﬁ.ru /
61 O6BEM pU3MBL: 00bEM IPSIMOYTOJIBHOTO 1 Enunas komnexuus LHOP
napasiesienuiena. http://school-collection.edu.ru/
" . Enunas komnexuus L{OP

62 OObEM HpAMOI MIPHIME. 1 http://school-colIectioIn_Fedu.ru/

63 OO0BEM PU3MBL: pellIeHre 3aay. 1 ifg?::hﬁgigzﬁggfoﬂgiz.ru /

64 KonTponbhas pabota o teme "OObEMBI 1
MHOTOTI'PaHHUKOB"

65 [ToBTOpenue, 0000IIEeHNE CHUCTEMATH3AIUS 3HAHUH. 1 Enunas xomnexus LIOP
[TocTpoeHue ceueHnii B MHOTOIPAHHUKE http://school-collection.edu.ru/
[ToBTOpeHue, 06001IeHNE cUcTeMaTH3allks 3HAHUH.

66 Brrunciienne pacCTOSHUN: MEXIy IBYMSI TOYKAMU, OT 1 Enunas xomnexuus LIOP
TOYKHU J0 NMPSAMOM, OT TOYKH J0 IIIOCKOCTH, MEXKTY http://school-collection.edu.ru/
CKPEIINBAIOIIUMUCS TIPSIMBIMHU

67 HToroBast KOHTpOJIbHASA paboTa 1
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIHS 3HAHUMN.

68 Brruncnenue yrioB: MeX1y CKpelIMBatOIIIMUICS 1 Enunas xomnexnus [{OP
MIPSAMBIMU, MEXKY IPSIMOU U INIOCKOCTBIO, IBYTPAHHBIX http://school-collection.edu.ru/
YIJIOB, YTJIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTposabHbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
1 Cdepa u map: nueHTp, paanyc, IuaMeTp; TIoaab 1 0 0 Enunas xomneknus LIOP
MOBEPXHOCTHU Cepsl http://school-collection.edu.ru/
5 Bsaumnoe pacnonoxenue chepbl U MIOCKOCTH; 1 0 0 Enunas xomnexkuus LIOP
KacaTtelibHasl TNIOCKOCTh K cdepe; miommanb cepbl http://school-collection.edu.ru/
3 N306pakenue cdepsl, mapa Ha mockocTr. CedeHus 1 0 0 Enunas xomnexkuus LIOP
mapa http://school-collection.edu.ru/
[unuaapudeckas MOBEPXHOCTh, 00pa3yroIne
4 LUWIAHIPAYECKON OBEPXHOCTH, OCh IUIMHAPUIECKON 1 0 0 Emunas coxrexis LOP
P P ’ P http://school-collection.edu.ru/
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS 1 OOKOBasi IOBEPXHOCTD,
N N Enunas xomnexuus [JOP
5 o0pa3ymolas 1 0Ch; MIO0MAaAb OOKOBOM U OTHOM 1 0 0 .
http://school-collection.edu.ru/
MMOBEPXHOCTH
6 N300parkeHre HuIMHApa Ha TI0CKoCTH. Pa3BépTka 1 0 0 Enunas xomnexus LIOP
uunuHapa. CedeHus QUIMHApA http://school-collection.edu.ru/
7 Konnueckas moBepxHOCTh, 00pa3yrolye, OCh U BEPIIMHA 1 0 0 Enunas xomnexnus [{OP
KOHUYECKOW MOBEPXHOCTH http://school-collection.edu.ru/
3 Konyc: ocHOBaHMe U BepinHa, 00pa3yromias 1 OCh; 1 0 0 Enunnas komnekus LJOP
TJI01aTh OOKOBOM M TMOJTHOM MOBEPXHOCTH http://school-collection.edu.ru/
9 Y cedéHHBIN KOHYC: 00pa3yIolue 1 BRICOTA; OCHOBAHUS U 1 0 0 Enunas xomnexuus [JOP
OO0KOBasi MOBEPXHOCTh http://school-collection.edu.ru/
10 N3o0pakeHne KoHyca Ha IIIOCKOCTH. Pa3BépTka KoHyca. 1 0 0 Enunas komnexuus LHOP
CeueHnus KoHyca http://school-collection.edu.ru/
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Enunas xomnexkmus [{OP

11 KomOunanumst Ten BparieHus: 1 MHOTOIPaHHUKOB http://school-collection.edu.ru/
12 MHuororpaHHHK, ONMCaHHBIN 0KoJI0 chepsl; chepa, Enunas komnexkuus L{OP
BIMCAaHHAs B MHOTOT'PAHHUK WJIK B TEJIO BpAIICHUS http://school-collection.edu.ru/
13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA O0BEMOB TEI Epast KOHHCKHI/I?I LHop
http://school-collection.edu.ru/
N Enunas komnexuus L{OP
14 O6BEM I Apa, KOHyCa http://school-colIectioIn_Fedu.ru/
.. Enunas kommeknug [LHOP
15 OOwéM wapa u momazs chepe! http://school—colIectioEedu.ru/
16 [Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXKITY Enunas komnexuus L{OP
TJIOIIA MU ITOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX TEIl http://school-collection.edu.ru/
17 Kontponbnas padota no temam "Tena Bpamienus" u
"O0bemsl T
18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE Epias ROJTICKII Hop
http://school-collection.edu.ru/
19 Cno>xeHue ¥ BEIUUTAaHUE BEKTOPOB Eppa KOIICKIIA Lop
http://school-collection.edu.ru/
20 YMHOK€EHNE BEKTOpa Ha YNCIIO0 Epteas KOJICKIA Lop
http://school-collection.edu.ru/
21 Paznoxxenue BekTopa 1o TpémM HEKOMIUIaHAPHBIM Enunas xomnexnus [{OP
BekTopaM. IIpaBuio mapasmenenumnena http://school-collection.edu.ru/
99 Pemenue 3amad, cBA3aHHBIX C IPUMEHEHUEM TTPABUII Enunas xomnexuus LIOP
JEWCTBUIN C BEKTOpaMHU http://school-collection.edu.ru/
[IpsiMoyronbHas cucTeMa KOOpJIMHAT B MPOCTPAHCTRE.
23 Koopaunarsl BekTopa. [Ipocreiiue 3agaun B Enunnas koxneuns OP

KOOpAuHaTax

http://school-collection.edu.ru/
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VYron Mexy Bekropamu. CKaJsipHOE TPOU3BEACHHE

Enunas xomnexkmus [{OP

24 1 .
BEKTOPOB http://school-collection.edu.ru/
25 BrrunciieHue yriioB MeXIy IPSIMBIMU U INIOCKOCTSIMH 1 Emnas komrexus LOP
yr yp http://school-collection.edu.ru/
26 KoopanHatHO-BEKTOPHBIN METO ITPU PELIEHUN 1 Enunas xomneknus LIOP
reOMETPUYECKUX 3a]1a4 http://school-collection.edu.ru/
97 Kontposbnas padota nmo teme "BekTopsl 1 KOOpAMHATHI B 1
npoctpaHcrTae"
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH.
28 OcHoBHbIe GUTYPBI, PAKThI, TEOPEMBI Kypca 1 Ennnas connexuns [OP
YPPL, » TEOP P http://school-collection.edu.ru/
TUTAHUMETPUH
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUs 3HAHUH.
29 OcHoBHBIE QUTYPBI, PAKTHI, TEOPEMBI Kypca 1 Ennnas koxnexums OP
YPoL > TeoP P http://school-collection.edu.ru/
TUTAHUMETPUH
30 [ToBTOpeHME, 0000IIEHNE ¥ CHCTEMATH3aIUs 3HAHUH. 1 Enunas komnekus LJOP
3aa4yy MIaHUMETPUN U METO/bI UX PEIlIeHUs http://school-collection.edu.ru/
31 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1 Enunas xomnexus [{OP
3aza4yy MIIaHUMETPUU U METO/BI UX PEILICHUS http://school-collection.edu.ru/
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
32 OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca 1 Enpra konnexuua LOP
YPPL, - TEOP P http://school-collection.edu.ru/
CTEPEOMETPUU
33 HroroBas KoHTpoJIbHAs paboTa 1
. Enunas komnexuus LHOP
34 [ToBTOpEeHMEe, 06001IeHNE U cUCTeMaTH3alusl 3HaHU ! 1 A s 1
http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MareMaTrka: anreOpa ¥ Hadaja MaTeMaTHYECKOTO aHAJIN3a, TCOMETPHSI.
I'eomerpust. 10-11kmaccel:yued. 11 o0IIeopa3oBaT. OpraHu3aluii: 6a30BbId U
yray6n. yposuu/JI.C.Atanacsn, B.®.byry3os, C.b.Kagomriies u ap. - Mockaa,

[Ipocsemenune, 2018

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Marematuka: ajirebpa ¥ HayaJla MaTeMaTHYECKOTO aHalIu3a, TEOMETPHUSI.
['eometpus. 10-11xknaccer:yue0. 15 o01ieopa3oBaT. OpraHu3aiuii: 6a30BbIi U
yriyou. ypoBuu/JI.C.Atanacss, B.®.byty3os, C.b.Kagomies u nip. - Mockaa,

[Ipocsemenue, 2018

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
Enunas xonnexius LIOP

http://school-collection.edu.ru/
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