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INOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «l'eoMeTpus» 0a30BOro ypoBHS JJIsi OOYJAFOIITHXCSI
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyIapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHjaapTa cpeaHero oodumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUH,
IPEIbABISAEMBIX K MAaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCUICKOrOo 0Opa30BaHUS.
Peanuzamuss  mporpamMmbel  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYIBTYPHOT0, TUYHOCTHOTO U TTO3HABATEILHOTO PAa3BUTHS IUYHOCTH 00YYarOIMINXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TeOMETPUH Ha YypOBHE CpeIHero oO0Inero oOpa3oBaHUs
00yCIIOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00ydYeHHs] TEOMETPUH B HAIPABJICHUU JIMYHOCTHOTO PAa3BUTHS O0YyYaroIIuXxcs, (GOPMUPOBAHUS
(GYHKIIMOHATBHOW MAaTEeMaTHYEeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYrUX YYeOHBIX IUCIIMILINH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX MPEICTABICHUH O CYIIHOCTH W TPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEATbHOTO U HICALHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HAyK W pOJIM MAaTeMaTHYCCKOTO0 MOJCIMPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHOCOOCTBYeT (OPMHPOBAHUIO HAyYHOIO MHPOBO33PCHUS YYAIIMXCSI, a TaKXKe KavecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl a/IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust sBIsieTCsl OJHMM K3 0a30BBIX IPEIAMETOB Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHMs, TaKk Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIAH €CTECTBEHHO-
HAYYHOH HaIPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlormdeckoe MpIUuIeHUE, (GopMHUpyeMOe TpU H3YyYECHUH OOYYAFOIIMMHUCS TOHSITHHHBIX
OCHOB TE€OMETPUHM M TOCTPOCHHH IIETIOYKH JIOTMYECKUX YTBEPXKIECHUH B XOJ€ pElICHUS
TEOMETPHUYSCKHUX 3a/lad, YMEHHE BBIIBHUTAaTh W OINPOBEPraTh THUIIOTE3BI HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPHU PEIICHUH 337ad €CTeCTBEHHO-HAyYHOTO IIHMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue opueHTUPOBAThCS B TPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00TaCTSIX
JESATSIILHOCTH 4esioBeka. OpHeHTaIus JeloBeka BO BPEMEHHU M MPOCTPAHCTBE — HEOOXOAMMOe
YCIIOBUE €T0 COLUAIBHOTO OBITHSA, (hOpMa OTPaKEHHS OKPYKAIOIIEr0 MUPA, YCIOBUE YCIIEITHOTO
MTO3HAHUS u AKTHUBHOTO peoOpa3oBaHus JIEUCTBUTEIILHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pa3amMu OOBEAUHSIET pa3HbIe BUJbI YYEOHON U TPYIOBON NEATEIHHOCTH,
SBIIICTCS OJHUM W3 TPO(ECCHOHATHLHO BaXXHBIX KAuecTB, IMO3TOMY aKTyaJbHA 3ajada
dbopMupoBaHUs y 00yUaOLUXCS TPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBUIHOCTH 00pa3HOTOo
MBINUICHASI — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K MPAKTUYECKOW JIEATEIHHOCTH IO
MHOTHM HaIpaBJICHUSM.

Llens ocBOEHUS TTporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
NeicTBUH, cienu(pUIHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOJIOJKEHHS 00pa30oBaHUs O
CICIIHATEHOCTSIM, HE CBSI3aHHBIM C IPUKJIAHBIM HCIIOIH30BaHHEM I€OMETPHH.

[Tporpamma o reomeTpun Ha 6a30BOM YpOBHE MpeIHA3HAUEHA AJIs1 00YJArOIIUXCS CpeTHEeH
IIKOJIbI, HE HWCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPyJHECHUH HAa ypPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus. Takum o0Opa3zom, oOydaromiuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUe YMEHHUS, CBI3aHHBIC CO CIIENU(UKON TEOMETPHH U HEOOXOAMMBIE IS KU3HH B
coBpeMeHHOM o01iecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETPHIO Oolee
NIyOOKO, €Cli B JAJBHEWIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYCCKHX 3HAHHUSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

JlocTHXKEHHE 1T OCBOCHHUS TIPOrPaMMBbI 00ECIIEYHBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3agad. [IpuoputeTHbIMU 3aauaMi OCBOeHUA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBJISTFOTCS:



e (QopmupoBaHuE TNPEJCTABICHUS O TEOMETPUM KaK YacTU MHPOBOM KYJIbTYpbl H
OCO3HAHHUE €€ B3aUMOCBSI3H C OKPY>KAIOIIHUM MUPOM;

e (QopmupoBaHuEe TMpEACTAaBIECHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHUYECKHX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIETO0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH U Tejla BpallCHHUS,;

e OBJIQJICHHE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSAMH O MHOTOTPAaHHUKAX M
TeJax BpallleHUsl U UX OCHOBHBIMH CBONCTBaMU;

e OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OopMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKa3aTeJIbHbIE  pAacCyXJE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKHUX 3a/1a4 U 3a]1a4 C MPAKTUUYECKUM COJIEP KaHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrno3HaBaTh MPOSIBICHUS FEOMETPUUECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYallUAX W MPH H3yYEHUU APYTrUX Y4EOHBIX MPEIMETOB,
NPOSIBJIICHUS] 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH HX Ha S3BIKE
FEOMETPUM U  CO3[aBaTh TIE€OMETPUYECKHE MOJIEIH, NPUMEHATh OCBOCHHBIN
FEOMETPUUYECKUN ammapar Juid pelIeHHs IPAaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
WHTEPIPETUPOBATH U OLICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKJIFOUEHUE B KYpC CTEPEOMETPUH B
Hayaje ero U3y4eHus 3a/1ay, pelaeMbIX Ha YPOBHE UHTYUTHUBHOTO MO3HAHUS, U ONPEICIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTMYECKOIO U
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY H3YUEHUIO NTPEAMETA.

[Ipeamourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-NPAKTUYECKOU
JESATENILHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUHN
IPOBOAMTCA 3a CYET pElIeHHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX OOpa3oB M 3a/lay Ha
ONEepUpPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJsJHOCTh, a OTIEpUPOBAaHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHUS OT HATJISITHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COACpKaHUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsiMble 1 IJIOCKOCTH B NMPOCTPAHCTBEY, «Tena Bpamenus», «BekTopsl n
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTHUYECKUX YMEHUN PacIpeAeisieTCsl HE TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO W TIO TrojJaM OOy4YeHHs Ha YpPOBHE CpPEIHEro OOIIEro
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM M0 TofaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHHE TIE€OMETPUYECKHMMH  TOHATUSIMHM UM  HaBbIKAMH  OCYIIECTBISIOCH
MOCJIEI0BATEIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUIN 00yJaromumxcs,
pacumpsis ¥ yriayosnsis e€, o0pa3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Hegento B 10 knacce u 2 yac B Henento B 11
KJIacce, BCEro 3a JiBa roga oOydenus - 136 yaeOHBIX yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, IpsimMasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacrniosioxeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NTapaJlIIEIbHbIE U
CKpeIuMBamoIuecs npsaMble. IlapamienbHOCTh NPSIMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajuleJbHble IPSMBbIE B IIPOCTPAHCTBE; IMApPAJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMH; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IJIOCKOCTEH:  MapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimume npocTpancTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
KyO, nmapajuienenumes; NoCTpoeHNe CeYeHu.

IlepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IHpSIMBIE B
IIPOCTPAHCTBE, MpsAMbIE NapaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHAUKYIISIPHON IUIOCKOCTH.
VYTIipl B IPOCTPAHCTBE: YTOJI MEKAY NPSAMOU M TNIOCKOCTBIO; ABYIPAHHBIN YIroJl, JIUHEHHBIM Yroi
JIBYrpaHHOro yria. [IeprneHauKynasp M HaKJIOHHBIE: PAacCTOSHUE OT TOYKH N0 IIIOCKOCTH,
paccTosiHUue OT MPSAMOMN JI0 IIIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEW: MNpPHU3HAK NEPHEHAUKYISIPHOCTH JABYX IUlocKocTted. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKa MHOrOrpaHHukKa. IIpusma: N-yroiapHas npusmMa; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAst ¥ MOJIHAs TOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME NHUpaMUAbl; OOKOBas W TMOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAsg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TOHATUE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMK/JIa; IpaBUJIbHAs TPEYTrolbHAsl MMpaMKJia U IpaBHIIbHBIN TeTpasp; KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdAp U ukoca’ap. CeueHus Npu3Mbl U TUPaMUBL.

CumMeTpusi B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IIOCKOCTH.
ONEeMEHTB CUMMETPUU B TMpaMuJax, apauieenuIe1aX, IpaBUIbHbIX MHOTOTPaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yriasl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJIOIIA{b OCHOBaHUM, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIbHON
MUPAMHUJIBL, TEOPEMa O TUIOMIAIK yceu€HHOM mupamuabl. [Torstre 06 06bpéme. OOBEM nupamMuisbl,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TOBEPXHOCTh, OOpa3ylolue WINHIPUYECKONH TMOBEPXHOCTH, OCh
HWIMHpUYEcKOl nmoBepxHocTu. L{ummuap: ocHOBaHUS M OOKOBasi HOBEPXHOCTh, 00pa3yromas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolye KOHUYECKOM IMOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKoW moBepxHOcTH. KoHyc: ocHOBaHME M BepuIMHA, 00pa3yoolas W OCh; IJIONIAIb
OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3ylollne M BHICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTD.



Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab MOBEpXHOCTH chepbl. B3aumuHoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o06paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYcA.

KomOuHanuu Tten BpaiieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPaIllEHUs.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Mapaliiesienumneaa u cueactsus uz ne€. O6péM nunuuapa, konyca. O6nEm mapa
Y TUTIOIIATb CEPBHI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOIMAAIMU MOBEPXHOCTEH,
00BEéMaMHU ITOJOOHBIX TEI.

Ceuenust wwiMHIApa (MapauiebHO MW NEPHEHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO U MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BexkTOopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunesna. Pemenue 3aiay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTtpaHcTBe. KoopaunHarsl Bektopa. IIpocreimmue
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay NpsMBIMU U IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ IpU
PELICHUN T€OMETPUUECKUX 3a/ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE PE3yNbTAaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpemmera «MartemaTHKa
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

Cc()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOro OOIIECTBAa, MPEICTABIICHUEM O MAaTeMAaTHYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMAJIbLHBIMH HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HAa3HAYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(OPMHPOBAHHOCTBHIO POCCUHCKON TPaXKAAHCKOM UACHTHYHOCTH, YBAKCHUSA K ITPOILIIOMY U
HACTOAIIEMY POCCHUICKOW MaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTHXKEHUSAM POCCUUCKUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH U JIESITEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B MOCTPOCHUE
YCTOHYHUBOTO OyIYIIErO.

cTeTHUYECKOE BOCIUTAHHE:

SCTETUYECKUM  OTHOLIEHHEM K MHUpPY, BKIHOYAas  O3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEHUW; BOCHPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHS TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
37I0pOBOTO U 0€30macHOro 00pasza >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, peryispHas Quandeckas
aKTHUBHOCTH); (PU3UUYECKOTO COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIHOPTUBHO-030POBUTEIIHHON
JIESATEILHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM I[EHHOCTH TPYIOTIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccHOoHaTBEHON NESITEIbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IKo0J0rHYecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHHUEM BIHUSHUS COIUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSHUE NPUPOJHOM K COLMAIBHOM Cpenbl, OCO3HAHUEM
M00aTbHOTO — XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTAIllMedl Ha  NPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN JUIS peleHHsl 3a7ad B O00JIaCTH OKPYXKAIOUIeH Cpelbl, MIIaHHPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBHM JJIsI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEJIOBEYECKOUN JEATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKU U MAaTEMATUYECKON KYJIbTYPOU KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJISATh MPOEKTHYIO U UCCIEI0BATEIBCKYIO IEITENbHOCTh UHANBUIYAIbHO
Y B IPYIIIIE.



METANPEIMETHBIE PE3YJIBTATHI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMEBI y4eOHOTO TipeameTa «MaTeMaTukay
XapaKTEpU3YIOTCS ~ OBJAJICHUEM  YHHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU, — YHUBEPCANbHOIMU — De2YIAMUGHbLMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUaromuxcs (0C80eHUue Memodo8 NO3HAHUS OKPYICAIWe20 MUupd,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue aeiicTBu:

® BBIBIATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATUSIMH, (HOPMYIUPOBATH OMPEICIICHUS TOHSITUM;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCH(HUKAINN, OCHOBAHHS JIJIsi 0000ICHNUS
Y CpaBHEHUs, KPUTEPUU TIPOBOIMUMOTO aHATN3A;

® BOCIPUHHMATH, (OPMYITUPOBATh U MPEOOPA30BBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTPHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIC;

® BBIABIATH MATCMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHSX; IpEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEH M MIPOTHBOPCUHIA;

® JleNaTh BBIBOJIBI C HMCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATCMAaTHUYCCKUX YTBEPKACHUH (TIPsIMbIC
U OT TPOTUBHOTO), BBICTpPAUBATh aPryMEHTAIMIO, TPUBOJAUTH TNPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BBIBO/IBI,

e BBIOMpATh CIOCOO pelleHus y4eOHOW 3amauyn (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
peleHus, BEIOUpaTh HaUOOJIee MOIXOASAINA ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHeE 1eHCTBUSA:

® HCIOJNB30BaTh  BOMPOCHI  KaK  HCCIENAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHWS,
dbopMynupoBaTh BOIPOCHI, PUKCUPYIOLINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHO€, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIICIOBAaHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHUS, TIpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh O0OOOIIEHHUS W  BBIBOJABI 1O  pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOCHMS, UCCIIEAOBAHUS, OIEHUBATH JIOCTOBEPHOCTh IMOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh TIPEITOJIOKCHHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBIIBIATH JCPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIPOC H
JUTS PEIICHUS 33]1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMATHU3UPOBATh U HUHTEPIPETHUPOBATH WH(GOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPEJICTaBIICHHUS,

® CTPYKTYpHpOBaTh UHGPOpPMAIUIO, TMPEACTaBIATh €€ B  Pa3NIU4YHBIX  ¢opMmax,
WUTIOCTPUPOBATH TpadUuecKH;

® OIECHUBATh HAASKHOCTh HHDOPMANMHA IO CAMOCTOATEIHHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.



2) Vuusepcanvivie KOMMYHUKamMuUHble Oeiicmeust, 06ecneuusaiom chopmuposanHocnms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0uenne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU U IEIISIMU
oOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHus 3a1a4i, KOMMEHTHPOBATh
IIOJIYYECHHBIH pe3yibTaT;

e B X0je 0OCYXKIEeHHS 3aJaBaTh BOIIPOCHI IO CYILIECTBY 00CYKIAEMON TeMBbI, TPOOIIEMBI,
pelaeMoif 3a1a4m, BEICKa3bIBaTh MI€U, HalleJIEHHbIE HAa MOMCK PEIIEHUS; COITOCTABIIATh
CBOU CYXJICHUS C CY)KICHUAMU JPYIHX YYaCTHUKOB THAIIOra, 0OHAPYKUBAThH Pa3Iuune
U CXOJCTBO TMO3MIMNA; B KOpPpeKTHOH (opme (GopMyaupoBaTh pa3HOINIACUsS, CBOU
BO3PAXKCHUS;

® MPEACTaBIATH PE3yJbTaThl PELICHUS 3aJaud, IKCIIEPUMEHTa, UCCIIEIOBAHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajgad Mpe3eHTAlud U
O0COOEHHOCTEN ayAUTOPHH.

CorpyannuecrBo:

e [IOHMMAaTh U UCIIOJIH30BATH IPEUMYIECTBA KOMAHHON U HHMBHIyaTbHON pabOThI IpH
pemeHnn y4eOHBIX 3a/1a4; MPUHAMAThH 11€JIb COBMECTHOM JesTeIbHOCTH, TNIAHUPOBATh
OpraHHU3aII0 COBMECTHOW paboThl, pacmpelneisTh BUIbl pabOT, JOTOBapUBATHCA,
00CyXIaTh TPOIIECC U Pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;

® y4acTBOBAaTh B IPYIIOBBIX Popmax paboTsl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIOIHITH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS
C APYTUMH WICHAMH KOMAaH[bI; OI[CHUBATh KA4ECTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
0 KpUTepusiM, cHopMyIHpOBaHHBIM YyYACTHUKAMU B3aUMOICHCTBHSL.

3) Yuueepcanvnvie pecynamuenie oeiicmeust, obecneuusaiom Gopmuposarue cmvlcio8blx
VCMAHOBOK U HCUZHEHHBIX HABBIKOG TUUHOCHIU.

Camoopranusauus:

®  COCTaBIATH IUJIaH, AJITOPUTM PEIIECHUS 3a7auu, BRIOUPATH CIIOCOO pEeIIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTpPOJIb:

e BJAJeTh HAaBHIKAMHM I[IO3HABATENBHOW pE(PIEKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pPe3yJlbTaTOB; BIAJAETh CIOCOOAMH
CaMONIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTaTa PEHIeHHS MaTeMaTH4eCcKOn
3a/1a4i;

® TPEIBUIETH TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh NMPU PEIICHUH 3a]1a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJlbTaTa MEIH W YCIOBUSAM, OOBSCHATH TNPHYUHBI
JOCTIDKEHUSI WM HEIOCTHMIKCHHUSI PE3yIbTaTOB JIEATEILHOCTH, HAaXOIWTh OINUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATbBI



10 KJIACC

OnepupoBaTh MOHATUSAMH: TOYKA, MPSMasi, TNIOCKOCTb.

[TpuMeHSITh aKCUOMBI CTEPEOMETPHH U CIICJCTBHUS M3 HUX TPU PEIICHHHA T€OMETPUICCKUX
3a1ad.

OnepupoBaTh TMOHATHSIMHU: MAPaUICIBHOCTh W TMEPICHIUKYISIPHOCTh TPSIMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacroI0kKeHUE TPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHU MABYIPAHHOTO yria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN YTOJ AIBYTPAHHOTO YIJia; IPaayCcHas Mepa JBYTrPaHHOTO yIJia.

OnepupoBarh MOHSATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MIPaBUIIbHBIA MHOTOIPaHHHUK.

PacrioznaBath OCHOBHBIE BHBl MHOTOTPAHHUKOB (MHpaMUia; MpU3Ma, MPSMOYTOIbHBIN
napajuiejaenumnes, Kyo).

KrnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBIIIYKJIBIC Y HEBBIMYKIIbIE MHOTOTPAHHUKH; TIPAaBHIbHBIE MHOTOTPAHHUKHU; MPSIMbBIC U
HAKJIOHHBIE PU3MBI, TAPAJUICIICTIUTIC/IbI ).

OnepupoBaTh MOHATUSIMH: CEKYIAs TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUIIBI TIOCTPOCHUS CCUCHHIA, UCIIOJIb3YSI METOT CIIC/IOB.

CtpouTh CeueHUss MHOTOIPAHHUKOB METOJIOM CJICJIOB, BBHITIOJNHSTH (BBIHOCHBIC) TUIOCKHE
YEePTEIKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3a1aun Ha HAXOKACHUE TCOMETPHUSCKUX BEIIMYUH 110 00pa3IaM Wid alfOPUTMaM,
NPUMEHSST U3BECTHBIC AHAJTUTUYCCKHE METOJbI NMPH PEIICHUH CTAHIAPTHBIX MaTEeMaTUYCCKHX
3a/1a4 Ha BBIYHCIICHUE PACCTOSHUN MEXIY IBYMsS TOYKAMHU, OT TOYKH JIO MPSIMOU, OT TOYKH JIO
TUIOCKOCTH, MEXK]Ty CKPEIIUBAOIIIUMUCS TPSMBIMH.

Pemath 3a1aun Ha HAXOKACHUE TCOMETPHUSCKUAX BEIIMYUH 110 00pa3IaM WiId alfOPUTMaM,
MPUMEHSISI U3BECTHBIE AHATUTUYECKHE METOAbl MPU PEIICHUU CTaHAAPTHBIX MaTeMaTHYEeCKHX
3a/1ad Ha BBIYUCIICHUE YIJOB MEXIY CKPCIIMBAIOIIMMUCSA MPSAMBIMH, MEXIy TPSIMOU W
TJIOCKOCTBIO, MEXKY TUIOCKOCTSIMU, IBYTPaHHBIX YTIIOB.

Boeraucnsate 00BEMBI U TUIOMIAIA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, THpaMua) ¢
npUMEeHEeHHEeM (GOpMYIT; BBIYUCIATH COOTHOIICHHUS MEX Y IUTOMIAIsIMH MOBEPXHOCTEH, 00bEMaMuU
M0T0OHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh MOHITUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
FeOMEeTPHYSCKHUX (PUTYpPAX, TPEJACTABIICHHYIO HAa YepTekaxX U PUCYHKAX.

[TpumensTb reoMerpuueckue (akThl AN PEHICHUS CTePEOMETPHUYECKHX — 3ajad,
MIPEIITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOH
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a/ad.

[TpuBOIUTE, TIpPUMEpPH MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKW3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TOydeHHBIC 3HAHHWS Ha MPaKTUKE: aHAIM3HPOBATh PEalbHBIC CHTYAIlUU U
NPUMEHSTh M3YyUYEHHBIE TIOHATHS B  TMPOLECCe TMOWCKAa PEIIeHUs  MaTeMaTHYeCKH
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHTYaIllMd HA S3BIKE TEOMETPHH,
WCCJIEIOBATh TMOCTPOSHHBIE MOJENTU C HCIOJIB30BAaHHEM T'€OMETPUUYECKUX TOHSITUU U TEOPEM,
amnmapara aJreOpsl;, peniath MPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXKJICHUEM I'€OMETPHUCCKHUX
BEJIMYKH.

11 KUIIACC



OnepupoBaTh NOHATHAMU: IUIHMHIPUYECKast TOBEPXHOCTh, 00Pa3yIOIINe HMIHHAPUIECKOM
MOBEPXHOCTHU; IMJIMHAP; KOHUYECKasl MOBEPXHOCTh, 00pa3yrolie KOHUYECKON MOBEPXHOCTH,
KOHYC; cpeprueckasi moBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (LUIUHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccuduimpoBaTs B3auMHOE paciooKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUs, TEOMETPUICCKUX TNl C
npUMeHEeHueM (HOpMYyIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIUCAHHBIA B Cepy U ONHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIllCHUS.

BbIuuciaTh COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOIOOHBIX TE.

N3o0paxarh u3yyaemble (UIYpbl OT PYKH M C HPUMEHEHHEM IIPOCTBHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbIOTHATE (BBIHOCHBIC) MIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DPUTYpP: BUIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAICHHUS.

W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINIONHATE 1EUCTBUS CIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKEHHS BEKTOPa
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[IpuMeHsATh paBUIIO NapasuieienuIea.

OnepupoBaTh MOHATUSAMHU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIYy BEKTOPAMH, CKaJSPHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJEHUE BEKTOPA HAa YKMCIIO, YTOJ MEKIY BEKTOPAaMU,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTb reoMmerpuueckue (akTbl [ PELIEHUS CTEPEeOMETPUYECKHX  3ajad,
MPEANOIaraloluX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBUS NMPUMEHEHHUs 3a/JaHbl B SBHOU
dbopwme.

Pemarp nmpocreiiime reoMeTpUYeCKUe 3a1a4yl Ha IPUMEHEHUE BEKTOPHO-KOOPIANHATHOTO
MeTo/a.

Pemate 3agauM Ha JOKa3aTe€NbCTBO MAaTEMAaTMYECKUX OTHOILUEHUNW M HaXOXKICHUE
F€OMETPUUECKUX BEJIMYMH MO 00pas3liamM WIM aJrOpuTMaM, IPUMEHSsS U3BECTHBIE METObI MPH
PELICHNH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[TpuMeHsTh TpoCTeilne MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PEILIEHUHU CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoauTh, TpHUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEW B MpUPOAE U JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONyyeHHbIE 3HAHUS Ha NMPAKTUKE: aHAJM3UpPOBATh pEajbHbIE CUTYalMH U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IPOLECCE IOMCKAa PEIIEHUs  MaTeMaTU4eCKH
chopMyJIMpOBaHHON MpOOJIEMBbl, MOAEIUPOBATh pPEaJbHbIE CHUTYallMd Ha S3bIKE TE€OMETpUH,
UCCJIEI0BATh TOCTPOEHHBIE MOJAEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmnapara ajreOpsl; peniaTtb NpakTUYecKue 3a1a4u, CBI3aHHbIE C HAX0XKJACHUEM F€OMETPUUECKUX
BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
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HaumeHoBaHue pa3jieioB

Ne n/mm
M TeM NMPOrpaMMmbl
1 BBenenue B crepeoMeTpuro
5 IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN
3 [lepneHUKyYISPHOCTD MPSAMBIX U INIOCKOCTEN
4 VYTriel MEXAY NPSIMBIMU U TUNIOCKOCTSMH
5 MHororpanHuKu
6 OOBEMBI MHOTOTPAaHHUKOB
7 IloBTOpEHME: CEUEHMS, pACCTOSHUS U YIJIbI

OBHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME

Bcero

10

12

12

10

11

68

KoauuecTBO 4acoB

KoHTpoJbHbIe
padoThI

IIpakTuyecku
e padoThl

DJ1eKTPOHHBIE
(uudposbie)
o0pa3oBaTebHbIE

pecypcbl

Ennnas xoiiekusa
U POBBIX
00pa3oBaTeNbHBIX PECYPCOB
http://schoolcollection.edu.ru

bu6mmoreka [IOK
https://m.edsoo.ru/7f415fd
c

Hudpossie
00pa3oBaTeIbHBIE PECYPCHI

http://schoolcollection.edu.ru

Al nay Ha ypok matemaTuKu
(meTop,. paspaboTku)
www.festival.1sepember.r
u



http://schoolcollection.edu.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
http://schoolcollection.edu.ru/
http://www.festival.1sepember.ru/
http://www.festival.1sepember.ru/

TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

Ne HaumeHnoBaHue pa3aesioB
n/n H TeM NPOrpaMMblI
1 Temna BpamieHus
2 OO6BbEMBI TEN
3 BekTops! 1 KOOpAMHATEI B IPOCTPAHCTBE
4 MeTo/1 KOOpAWHAT B IPOCTPAHCTBE. JIBIKEHUS

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

OBHIEE KOJIMYECTBO YACOB 110 TPOTPAMME

Bcero

15

15

13
16

68

KoJysnuyecTBo 4acoB

KouTtposabnbie
padoThI

IIpakTH4yeckue
padoThbl

2

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTeJibHbIE
pecypcsl

Enunast komiekuus
U POBBIX
00pa3oBaTeNbHBIX PECYPCOB
http://schoolcollection.edu.r
u

bu6mmoreka [IOK
https://m.edsoo.ru/7f415
fdc

Hudpossie
00pa3oBaTeIbHBIE PECYPCHI

http://schoolcollection.edu.

ru


http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
http://schoolcollection.edu.ru/
http://schoolcollection.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Bce
ro

KoaunuecTBO 4acoB

KonTpoabubie
padoTsI

IIpakTu4eckue
padoThI

Bsenenue B crepeomerpuro — 10 yacos

OcCHOBHBIE IOHSTHS CTEPEOMETPHUH: TOUKA, PsMasl,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzoOpaxkenus
Ha PUCYHKaX: U300paKeHUs IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHbBI
OTpe3Ka

IlonsTus: MEpCCCKAr0mMMrEeCs MI0CKOCTH,
nepPeCCKaromuecs mmpsamMasd 1 IjIoCKOCTb

Ilonstus: nepeCCKaromuecs MmIOCKOCTH,
InepeceKaromumecs npsaMas U rmiI0CKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH, U300paKeHHE
MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTekax

HavanbeHble cBeieHus 0 KyOe U nmupamuie, ux
pa3BEpTKU U Moaenn. CedeHns MHOTOIPaHHUKOB

HavanbeHble cBeieHus 0 KyOe U nmupamuie, ux
pa3BEpTKU U Moaenn. CedeHns MHOTOIPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPECOMCTPUU U
CICOCTBUA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUU U
CICOCTBUA N3 HUX

Jara
U3Yy4eHHS

DJIeKTPOHHBIE
nugposbie
o0pa3oBaTeJibHbIE

pecypchbl



10

11

12

13

14
15
16
17
18
19

20
21

[TonsiTHe 00 aKCMOMATHYECKOM TIOCTPOCHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH H 1
CIIC/ICTBHS U3 HUX

[TonsiTHe 00 aKCMOMATHYECKOM TIOCTPOCHUU
CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH H 1
CIIC/ICTBHS U3 HUX

IIpsimble ¥ TWIOCKOCTH B MpocTpancTBe. [lapasuielbHOCTH NPAMBIX U IJIOCKOCTEH — 12 yacoB

B3auMHoOe pacrosiokeHue IpsMbIX B IPOCTPAHCTBE:
MepPECeKAOIINeCs, MapauIeIbHBIC U 1
CKPEIMBAOIIKECS IPAMBIE

[TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B
IIPOCTPAHCTBE: Mapajljie/ibHbIE NIPSIMBIE B 1
MIPOCTPAHCTBE; MaPaAICIbHOCTDh TPEX MPSIMBIX

HapaJ'IJ'IeJ'ILHOCTb MIpAMBIX U IJIOCKOCTEM B

npoctpancTBe: [TapaiielbHOCTh IPSIMON | 1
IJIOCKOCTH

VYTiBl ¢ COHAINPaBIEHHBIMH CTOPOHAMHU 1
Yron Mexay npsMbIMU B IPOCTPAHCTBE 1
VYron Mexay npsiMbIMU B IPOCTPaHCTBE 1
[TapamienpHOCTB INIOCKOCTEN: MapajlIeIbHbIE 1
IJIOCKOCTH

CaolicTBa mapajuieNIbHbIX ITOCKOCTEMN 1
[Ipocreiimme mpocTpaHCTBEHHbIE PUTYPHI HA 1

IUIOCKOCTHU: TETPa’Ip, KyO, Hapauleenumnes
ITocTpoenue ceueHnit 1

IlocTpoenue ceueHui 1



22

23

24

25

26

27

28
29
30

31

32

33

34

KonTposabHasi padora no teme "[Ipsamblie u
IUIOCKOCTH B npocTpaHcTBe. [lapaienbHocTh 1 1
NPSIMbIX U IJIOCKOCTEN"

IlepneHAMKYJISIPHOCTH NPSAMBIX U IUIOCKOCTEH — 12 yacoB

[lepneHIUKYIAPHOCTD NPSMON U MJIOCKOCTH: 1
NIEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

[IpsiMble napauiesbHbIC U NEPIEHANKYIIAPHBIE K 1
IJIOCKOCTH

[Ipsimble napasuienbHbIe U NEPIICHIUKYIIIPHBIE K 1
IJIOCKOCTH

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH

[Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 1
IJIOCKOCTH

Teopema 0 IpsAMON NEPICHANKYISIPHOMN MIIIOCKOCTH
TeopeMa 0 npsIMOM NEPIIEHAUKYIAPHON IIIIOCKOCTH
Teopema 0 IpsAMON NEPICHANKYISIPHOMN MIIIOCKOCTH 1

[lepnieHIUKyNsIp M HAKIIOHHBIE: PACCTOSTHUE OT
TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT NMPSAMOU 10 1
IUIOCKOCTH

[leprnieHIUKyNsIp M HAKIIOHHBIE: PACCTOSTHUE OT

TOYKH J10 IUNIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 1
IUIOCKOCTH

[lepnieHIUKyNsIp M HAKJIOHHBIE: PACCTOSTHUE OT

TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 1
IUIOCKOCTH

[leprnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE OT

TOUYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 1
IUIOCKOCTH

Yriasl Mexay NpAMBIMH U IIOCKOCTsAMH — 10 yacoB



35

36

37

38

39

40

41
42
43

44

45

46

47

48

VYTIibl B IPOCTPAHCTBE: YIOJd MEXKAY IPSIMON U 1
IIJIOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIN Yrojl AByTPaHHOTO 1
yria

JIByrpaHHbIN yroJj, JUHEHHBIA YTOJ ABYTPAHHOTO 1
yria

[TeprieHAMKYASAPHOCTD IIOCKOCTEN: MPU3HAK 1
MEePIEHIUKYISIPHOCTH ABYX IJIOCKOCTEMN
[lepneHUKyISIPHOCTD MJIOCKOCTEM: TPU3HAK 1
MEPIEHIUKYISIPHOCTH JBYX IIJIOCKOCTEMN
[lepneHUKyISIPHOCTD MJIOCKOCTEMN: TPU3HAK 1
MEPIEHIUKYISIPHOCTH JABYX IIJIOCKOCTEMN

Teopema 0 TpEX NMepreHAuKyIIpax 1
Teopema o TpEX NMeprneHaAuKyIIpax 1
Teopema o TpEX nepHeHANKYIApax 1

KonTtpoabHas pabora no remam
"IlepneHANKYJISAPHOCTD NPSIMBIX U IUIOCKOCTEH " 1
1 "Yribl Me:xk1y NpSIMbIMHU H IIOCKOCTAMH "'

MHuororpassuku — 11 yacos

[ToHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE AJIEMEHTHI
MHOT'OTPAaHHUKA, BBIITYKIIbIE U HEBBIITYKIIbIE 1
MHOT'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHHKA

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHMS
MIPU3MBI; IpsIMast ¥ HAKJIOHHAs IPU3MBbI; OOKOBast U 1
IIOJIHAA ITOBEPXHOCTH IIPU3MBL

[Tapamnenenunen, NpsMOyTOJIbHBII 1
napajuleNIENUIe] U €ro CBOWCTBA

[Inpamua: N-yroapHas NUpaMuia, TPaHU U 1
OCHOBaHHE MUPaMHU/JIbl; OOKOBAs U MOJTHAS



49

50

51

52

53

54

55

56
57
58
59

MMOBEPXHOCTh MUPAMMU/IBI; IPABUIIbHAS U yCeUEHHAs
pamMuia

[IpaBWIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MIPaBHWJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS [IPU3Ma
Y TIpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS TPEYTOIbHAS
MMpaMuia U MpaBUIbHBINA TETpas’ap; Kyo
[IpencraBienue o npaBUIbLHBIX MHOTOTPAHHUKAX
OKTa3JIp, JOJEKA3AP U UKOCABP.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IPSIMOM, INIOCKOCTH.
DneMEeHThl CUMMETPUU B IUpaMuax,
napajuleJIenuIe1ax, IPaBUIbHBIX MHOIOIPAaHHUKAX
Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa,
JArOHAJM, yIJIbl

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
ITIOBEPXHOCTHU MPSIMOM IIPU3MBI, ILIOIIA/Ib
OCHOBaHHUH, TeopemMa 0 OOKOBOIl MOBEPXHOCTH
MPSIMOM TIPU3MBI

[Tnomianp 60K0BOM MOBEPXHOCTH M MOBEPXHOCTH
IIPaBWIBHOM MUpaMuUbl, TEOPEMA O IJIOLAAN
OOKOBOI MOBEPXHOCTH YCEUEHHOM MUpaMUIbI
KonTtpoabsnas pabora no reme
"MHororpasHHuku'

O0bEéMBbI MHOTOTPAHHUKOB — 9 YacoB

ITousitne 06 00BEME
O6bEM upaMuIbl
O0BEM TUpaMUIBI

O6BbEM upaMuIbl

N e e



60
61
62
63

64

65

66

67

68

OO0BEM MUpaMubl 1

O06BEM npU3MBI 1

O06BEM IPU3MBI 1

O06BEM npU3MBI 1

KonTposabHasi padora no teme "O0bémMbl 1 1

MHOTOrPAHHUKOB"

IHoBTOpEeHMeE: ceueHHus, PACCTOSIHUA U YIJIbI — 4 yaca

[ToBTOpenue, 06001IeHNe CUCTEMaTH3aIHs 3HAHUH. 1

[TocTpoeHne ceueHnii B MHOrOTpaHHUKE

[ToBTOpenue, 0000MIEHNE CHUCTEMATH3AIUS 3HAHHH.
Brruncnenue pacCcTossHUN: MEXAY IBYMSI TOUKAMU, 1
OT TOYKH JI0 MPSIMOM, OT TOYKH JO TJIOCKOCTH,

MEXIY CKPEIUBAIOIIUMUCS TPIMBIMU

HToroBasi kKoHTpOJLHAsI padoTa 1 1

[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIHS 3HAHUM.
Brruncnenue yrioB: MeXy CKpeIHBaIOIIIMHUCS 1
NPAMBIMH, MEXIY PSIMOM U IIJIOCKOCTHIO,

JBYTPAHHBIX YTJIOB, YTJIOB MEXKAY TIIOCKOCTIMU

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 )



11 KIIACC

Ne KoimuecTBo yacos JaTa uzy4yenus
/ Tema ypoka
n/n Bcero  Kontpouabnbie  IlpakTuyeckue JJIeKTPOHHBIE H(POBLIE
paGoThI paGoThI o0pa3oBaTe/ibHbIe pecypcChbl

Tena Bpamenus — 15 yacos

1 Cdepa u map: HeHTp, paanyc, AMaMeTp; III0Ia b 1
MOBEPXHOCTHU CEphbI

2 Bzaumuoe pacnonoxxenue cepsl U II0CKOCTH; 1
KacaTeJbHasl IUIOCKOCTh K cdepe; mIomais chepst

3 N300paxenue chepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa

[Munuuapudeckas IOBEPXHOCTh, 00pa3yrolue
4 LUIVHIPUYECKON TTOBEPXHOCTH, OCh 1
LHMIMHIPUYECKON TTOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTb,
5 o0pa3ymolas 1 0ch; MI0MAAb OOKOBOM U OTHOM 1
MMOBEPXHOCTH

N300paxkeHne MUIMHAPA HA MIIOCKOCTH. Pa3BépTra
6 mmrHapa. CeueHus MMHIPA (TUIOCKOCTHIO, 1 1
MapajuIeIbHOM WU TICPIICHIUKYIIPHON OCH
IHH]IPA)
Konundeckast moBepXHOCTH, 00pa3yroIiue
7 KOHUYECKOM MTOBEPXHOCTH, OCh U BEpIIUHA 1
KOHUYECKOM MOBEPXHOCTH

8 Konyc: ocHOBaHMe U BepIInHA, 00pa3yromias U OCh; 1
TIJI0IATb OOKOBOM M TMOJTHOM MMOBEPXHOCTH



10

11
12

13

14

15

16

17
18
19
20
21
22
23
24

Y ceu€HHBIN KOHYC: 00pa3yrolue 1 BHICOTA;
OCHOBaHHUS U OOKOBAas MOBEPXHOCTh
N300paxkeHne KOHyca Ha MIO0CKOCTH. Pa3BépTka
koHyca. CeueHus KoHyca (IIJIOCKOCTHIO,
IapajuieIbHOM OCHOBAHMIO, U IJIOCKOCTBIO,
MIPOXOJISICH Yepe3 BEpIINHY)

KomOuHnamws ten BpameHuss 1 MHOTOTPAaHHUKOB

MHororpaHHHK, ONTMCaHHBIA 0K0JI0 chepsr; chepa,
BIUCAaHHAs B MHOTOT'PAHHUK WJIM B TEJIO BpAIllCHUS
Cdepa, BiricaHHas B MHOTOTPaHHUK WJIU B TEJIO
BpALLICHUS

Pemenue 3agau

KonTpoabHas padora no teme "Tesa
BpameHus"

O0béMBI TEJI — 15 yacoB

ITonsarue 00 00OBéMeE.
OCHOBHBIE CBOUCTBA 00BEMOB Tell

O6beM IpsIMOYTOJIBHOTO Hapajlieenunena
O6beM mPsIMOYTOJILHOTO Tapaslieenunena
O06bEM uIMHApa

O0BEM muIMHIpa

O0BéM uIHHIpa

O0BEM KOHYCa

O0BEM KOHYCa

O0BEéM THpaMuUIBI

1

1

N e e T e = T = T = S SN

1



25
26
27

28

29
30

31
32
33

34

35

36

37

38

39

40

O0BEM TIUpaMUIBI
O06BEéM mapa u rwiomazas cheps
O06bEM mapa u wionaab chepsl

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS
MEXy TUIOIIAAsIMHA TOBEPXHOCTEH, 00BEMaMu
MOIOOHBIX Te

Pemenue 3agau

KounrpoJabHnas padora no remam '"O0bembl Tea"

BekTopbl 1 KOOPAUHATHI B MPOCTPaHCTBe — 13 yacos

BeKTop Ha IINIOCKOCTHU U B ITPOCTPAHCTBC
CroXeHHe U BIYHTAaHHUE BCKTOPOB
YMHOXEHHE BCKTOpPA HA YUCJIO

Pasnosxenne BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuio nmapamienenunena

Pemrenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM
[IpaBUJI ICUCTBUH C BEKTOPaMHU

IIpssMoyronbHas cucTeMa KOOpPIAUHAT B
npoctpancTBe. Koopaunatel BekTopa. [Ipocreiimme
3a/la4d B KOOpAMHATaX

VYron mexnay Bekropamu. CKalsipHOE IPOU3BEACHNE
BEKTOpPOB

Pemenue 3agau

Beluncrnenue yrioB Mexay IpsIMbIMUA U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBII METO IPU PEIIEHUN
r€OMETPUYECKHX 3a/1a4

1
1

1



41
42

43

44

45
46
47
48

49

50

51

52

53
54
55
56

57

Pemenue 3amau
Pemenue 3agau

KonTtpouabHnas pa6ora no teme ""Bekropsl u
KOOpPAMHATHI B MpocTpaHcTie'

MeTtoa koopauHAT B ipocTpancTie. /{Buxkenust — 14 yacon

[IpsimoyronbHas cucreMa KOOpJUHAT B
IIPOCTPAHCTBE

Koopaunartsl BekTopa

[Ipocreimue 3a1auu B KOOpAUHATaX
[Ipocreimue 3a1auu B KOOpAUHATaX
[Ipocreiimne 3axa4n B KOOpAUHATAX

CkansipHOe IPOU3BEACHNE BEKTOPOB. YOI MEXIY
BEKTOpaMHU

CkassipHO€E IPOU3BEIEHUE BEKTOPOB. YTOJ MEXIY
BEKTOPaMH

Beruucnenue yrios Mexy OpsIMbIMU U
IIJIOCKOCTSIMU

Brruncienue YTJI0OB MEXKAY IMMPAMBIMU U
IIJIOCKOCTAMU

JBmxeHus
JBroxeHus
JBmxeHus
Pemenue 3agau

KonTtpoabsnas pa6ora no teme "Meron
KOOPJAUHAT B MpocTpaHcTBe'’

1

1

e S

|

e



58

59

60

61

62

63

64

65

66

67

IToBTOpEHME, 00001IEHHE, CHCTEMATH3AIMS 3HAHUN — 9 YacoB

[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3aIUS
3HaHuil. OCHOBHBIEC QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUH

[ToBTOpeHue, 0000IICHNE U CHCTEMaTH3ALUS
3HaHuil. OCHOBHBIEC (QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUH

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3 AL
3HaHUH. 3aa4M TNIAHUMETPUU U METOBI UX
penieHus

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3 AL
3HaHWH. 3aa4M TNIAHUMETPUU U METOBI UX
penieHus

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
3HaHUH. 3aa4M TNIAHUMETPUU U METOBI UX
peuieHus

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHUU. 3a]]a41 TJIAHUMETPUU M METOJIBI X
pewenust

[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AITUS
3HaHUU. 3a]]a41 TJIAHUMETPUU U METOJIbI X
pewenust

Hrorosasi koHTpOJIbHAsSI padoTa

[ToBTOpeHme, 06001IEHNE U CUCTEMATH3AIUS
3HaHWH. 3a7a49M TUIAHUMETPUU U METOBI UX
peuieHus
[ToBTOpeHme, 06001IEHNE U CHUCTEMATH3AIUS
3HaHWH. 3a7a49M TUIAHUMETPUU U METOBI UX
peuieHus



[ToBTOpeHue, 060OIEHNE M CHCTEMATU3ALMS
68 3HAHUi. 3a1auM UIAHKMETPUU U METOJbI UX 1
pelIeHus

OBHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME 68



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTremaruka: anre6pa 1 Hadalla MaTEMATUYCCKOI'o aHaJin3a, rcOMCTpPHUs. FCOMeTpI/IH, 10-

11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomnes C.b. u npyrue, AKiimonepHoe
obmectBo «M3narenscrBo «IIpocBemieHne»

VYyebuuk mo Maremaruke 10-11 xnacc

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

COOpHHUK KOHTPOJIBHBIX U CAMOCTOSTENBHBIX paboT. 10k 11K

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

bubmuorexa [IOK https://m.edsoo.ru/7f415fdc

https://resh.edu.ru/

www.metod-kopilka.ru
https://100ballnik.com/
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