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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOTO YpPOBHS it
obyuatromuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaibHOro
roCyJIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CpeaHEro olIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUM, MPEABIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPATULMUN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIAJICHUE KITFOUCBBIMU KOMIIETCHITUSIMH,
COCTABJISIIONUMH  OCHOBY JUISI CAaMOPAa3BUTHS M HETNPEPHIBHOTO 0OO0pa30BaHUSA,
I[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO Pa3BUTHUS
JUIHOCTH 00yYarOIIMNXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TEOMETPHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl OOYCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPUU B HAIMPABICHUU JUYHOCTHOTO
pazBuTHsl oOydarommxcs, (GopMHpoBaHUA (DYHKIIMOHAIBHON MaTeMaTHYEeCKOM
IPAaMOTHOCTH, U3YUYEHUS NPYTUX YUCOHBIX TUCIUTUINH. Pa3BuTHe y o0ydarommxcs
MPaBUJIBHBIX TPEACTABICHHH O CYIIHOCTH W TPOUCXOXKICHUU TE€OMETPUUYECKHUX
abCTpakifii, COOTHONIICHHH PEAIbHOTO M HWICATBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEAJBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHWUU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYalIuXxcsl, a TaKKe KadyeCTB MBIIUICHUSA, HEOOXOAMMBIX ISl aJamnTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBisieTCs OAHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh M3YyUYEHHs Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUW HAINPABJIECHHOCTH, TaK M TYMaHUTaPHOM.

Jlormueckoe MbINUIeHHE, (OpMHpyeMOe TpPH H3YYCHHH OO0YYarOIIMMHUCS
MOHSATUHUHBIX OCHOB T€OMETPHUH U MIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pCIeHUs TeOMETPUUYECKUX 3aj7a4, YMEHHE BBIJIBUTATh U OINPOBEPrarh
TUMOTE3bl HETMOCPEICTBEHHO HCIIONIB3YIOTCA TPH PEIICHUH 3a/lad eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHrne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX nesTeNbHOCTH dYesnoBeka. OpueHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO OBbITHS, (opMa
OTPAXCHHUS OKPYXKAIOLIETO MHUpA, YCIOBHE YCIEIIHOTO TMO3HAHHUS W aKTHBHOTO
npeoOpa3oBaHus  JEeHCTBUTENLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu 00BENMHSIET pa3Hble BUIbI Y4eOHOW U TPYAOBOU JESATEIHHOCTH,



SBIIICTCSI OJHUM W3 TMPOQPECCHOHAIBHO BAXXKHBIX KA4YECTB, MOATOMY AaKTyallbHA
3amada (QopMUpOBaHUS Yy OOYYAIOIMIMXCS MPOCTPAHCTBEHHOTO MBINIJIEHUS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTHYECKON JACATEITHHOCTH IT0 MHOTUM HAITPaBJICHUSM.

[lens ocBoeHMsl mporpaMMbl yueOHoOro kypca «l'eomerpusi» Ha 0azoBOM
ypoBHE 0OyueHus — o0OIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJaroruxcsi ~ 4yepe3  oOecrneyeHWe  BO3MOXXHOCTH — NPUOOPETEHHS U
WCMOJIb30BaHUSI CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUHW W JICWCTBUA,
CHEeU(PUIHBIX T€OMETPUHN, BO3MOXXHOCTH YCIIEITHOTO MPOIOJDKEHUST 00pa3oBaHus
0 CTIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJTHBIM HCIIOIH30BaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuud Ha 0a30BOM yYpOBHE IIpeAHA3HAYEHA IS
00ydJaronmxcsi CpelHel MIKOJIbl, He UCIBITHIBABIINX 3HAYMTEIIbHBIX 3aTPYyIHCHUN
Ha YpOBHE OCHOBHOIO 0011ero oopazoBanusi. Takum oO6pa3zoM, oOydaromniuecss Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHYECKHE YMEHHS, CBSI3aHHBIC
co crnenupuKod TEeOMETPUM U HEOOXOJIMMbIE IS >KU3HH B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, oHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
rIyOOKO, €CIM B JalbHEWINEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHUX
3HAHUAX B MPOPECCHOHATBHON JAEITETbHOCTH.

JlocTHkeHHe L€ OCBOEHHMS MPOrpaMMbl 0OECHEeUHMBAETCS PELIEHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMKU  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBAsIOTCA:

e (opMupoBaHHE TPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOI

KYJBTYpPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opMupoBaHHE TPEACTABICHUS O MHOTOTPAHHHMKAX W TellaX BpaIlCHHs
KaK O BOXHEHIINX MATeMAaTHUYECKUX MOJIEISIX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHHE YyMEHHs paclo3HaBaTh Ha YEpPTEkKax, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BpaICHUS;

e OBJAJCHUE METOJAMH PEIICHHS 3a/1ad Ha TIOCTPOCHUS HAa U300paKEHUSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHHKAaX M TeJlaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE  QITOPUTMAMH  PEIIEHUS  OCHOBHBIX  THUIIOB  3aJady;
dbopMHpoBaHUEe yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHbIC
pPacCyXJIeHUsI B XOJIe¢ PEIICHUS CTEPEOMETPUUYECKUX 3ajad W 3ajad ¢
MPAKTUYECKUM COJEPKaHHUEM;

e pa3BUTHE  UHTEIJICKTYyadbHBIX W  TBOPUYECKUX  CIIOCOOHOCTEH
oOydJaromuxcsi, TO3HABATEJIbHOW  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTU MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATIBLHOM TPaMOTHOCTH, pEeNeBaHTHOM
FEOMETPUU: YMEHHME pPaClO3HAaBaTh MPOSABJICHUS TIE€OMETPUUYECKHUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTyallUsIX U MPU U3YYECHUM JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (opMyIupoBaTh HX Ha A3bIKE
FEOMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIETH, IPUMEHSITh OCBOCHHBIIM
FEOMETPUYECKHI ammapar [Jis PelIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATD MOJYUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENLHON OCOOEHHOCTBIO TPOTPaMMBbl SIBJISIETCSI BKJIIOUEHUE B KYypC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3ajJad, peulaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUS, ¥ OTPEIeIEHHBIM 00pa30M OpraHu3oBaHHasi paboTa Hajll
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIUICHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTUBHBIX IPOIIECCOB, MOTUBUPYET K
JallbHENIIEMY U3YUEHHIO MPEIMETA.

[Tpeanourenue oTaaETCs HATISAHO-KOHCTPYKTUBHOMY METOJy OOy4YeHUSs, TO
€CTh TEOPETUYECKUE 3HAHUSI MUMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEITEIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEJICTABICHUN Y
yUYalluXxcsi B Kypce CTEpPEOMETPUU MNPOBOAMTCS 3a CUET pelIeHus 3aJad Ha
CO3JJaHME€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
MPOCTPAaHCTBEHHBIMU oOOpazamu. Co3naHue oOpa3a MPOBOJIUTCS C OMOPOW Ha
HarJIAIHOCTh, a OIIEpUPOBAaHUE O0Opa3oM — B YCIOBUSX OTBICYEHUS OT
HarJIIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPKAHMSL.

OcHOBHBIE coaepxkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukny», «IIpsiMble U TIIOCKOCTH B MPOCTpAaHCTBE», «Tena BpaleHus»,
«BeKTOpBI 1 KOOPAMHATHI B POCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUM
pacrpenensercss HE TOJbKO MO COJAEpKaTeIbHbIM JIMHUSAM, HO W IO TOJaM
00yueHHUs Ha YPOBHE Cpe/IHETo 001ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLEE MPEAMETHBIM PE3YNIbTaTaM
OCBOCHHMSI pabouell mporpaMmbl, paclpeAesl€éHHbBIM 10 TojaM OO0y4YeHus,
CTPYKTYPUPOBAaHO TakKuM 0Opa3oM, YTOOBl OBJAJACHUE TE€OMETPUUYECKUMU
MOHSATUSIMU U HABBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENBHO, C
COOJIIOZICHUEM TIPUHIIUIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUYAIIUCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MPEICTAaBICHU O0y4aroUuXcs, pacliupsis U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha usyuenne reomerpun oTBoAUTCS 2 4yaca B Heaento B 10 kiacce u 1 yac B
Henemo B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATHS  CTEpEOMETpUU. Touka, mpsiMas, IIIOCKOCTb,
npocTpancTBO. [loHsTHe 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUHU:
aKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

BzauMHOe pacrnonoxkeHrne npsAMBIX B IIPOCTPAHCTBE: IIE€pPECEKarolmecs,
napajuieJibHble M CKpeluBaromuecs npsMbele. [lapamienpsHOCTh OpsAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MAPAIUICIIBHBIE MpPSIMbIE B  MPOCTPAHCTBE;
MApAJJIETBHOCTh TPEX MPSAMBIX; MAPAILICTBHOCTh MPSIMON U MJIOCKOCTH. YTJIBI C
COHAINPABJICHHBIMU CTOPOHAMH; YrOJl MEXAY IMPAMBIMA B INPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapasieabHbIe IJIOCKOCTH; CBOMCTBA
napajiebHbIX TIockocTei. [IpocTeifine mpocTpaHCTBEHHBIE (QUTYPHI Ha
MJIOCKOCTHU: T€TPadJIp, KyO, mapassienenume/l; MoCTPOSHUE CEUECHUM.

[lepneHaUKYISPHOCTD MPSIMOM U TUIOCKOCTU: MEPIECHANKYJISPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IMPSAMBIE MApPaAUIEIbHBIE W IEPIEHAUKYJSIPHBIE K IUIOCKOCTH,
MIPU3HAK MEPHEHIUKYISIPHOCTH IPSAMOM M IUIOCKOCTH, TeEOpemMa O NPSAMOWU
MEePIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YTOJ MEXIY MNPSIMON H
IJIOCKOCTBIO;  JIBYTPAHHBIM  yroOJl, JIMHEWUHBIA yroJl  JIByTPAHHOTO  YyIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
OT  TpsSMOM 110  TJIOCKOCTH,  Tpoekius  GUrypel  Ha  TUIOCKOCTb.
[lepneHAUKyYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUMKYJSIPHOCTA  JABYX
IIOCKOCTEN. TeopeMa 0 TPEX MEPIEHIUKYIIAPaX.

MHororpaHHuKH

[IoHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOITOTPAaHHUKU; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: n-yronbHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHASI MPU3MBbI; OOKOBasi U
MOJHas MMOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajjiefienune]; U ero cpouctea. I[lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJTHAS TOBEPXHOCTh MTUPAMHUJIBI; TPABUIIbHAS U
ycedéHHass mnupamMuga. OIJIEMEHTbl TMpu3Mbl u nupamuabl. [IpaBuibHBIC
MHOTOTPaHHHUKH: TOHSATHE MPABUILHOIO MHOTOTPAHHUKA; MPABUJIbHAS MPU3MA U
MpaBUIbHAS TNHPAMUJA; TPaBWIbHAS TPEYrojbHAs NUPaAMHUAA W TPABUIIBHBIN
terpadap; kyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’ip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOIA,
IJIOCKOCTU.  DJIEMEHTHl CHUMMETPUM B  NHpPAMUIAX, Napaieienuneaax,
MPaBUJILHBIX MHOTOIPaHHUKAX.



Bbruncienre 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOM MMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMOM TPU3MBIL,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TMOBEPXHOCTH MPSIMOM MPHU3MBIL.
[lnomaas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MUPaMUIBI,
TeopeMa O IUlomanu yceu€éHHou mnupamuabl. [lonsitue o0 o0béme. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KIIACC

Tesa Bpalmenus

HuimHapuyeckas IIOBEPXHOCTD, oOpasytomue HWIMHAPUIECKOU
MOBEPXHOCTH, OCh UMJIMHAPUYECKOW TMOBEpXHOCTU. L[lunuHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3ylomias M OCh;, IUIONIaAh OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH nmoBepxHocTu. KoHyC: OCHOBaHME U BepIlIrHa, 00pa3yromas
U OCh; IO, OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolue U BhICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: 1HeHTp, paauyc, TUaMeTp; IUIONIAJb MOBEPXHOCTH C(EpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI0IaIb CEepHl.

N306pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MUIIMHIIpa U KOHYCA.

KomOunHanuu Ten BpalieHus W MHOTOTPAHHMKOB. MHOIOTrpaHHUK,
ONHUCaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 0O0béMe
IPSMOYTOJILHOTO Tapajiesnenunena u ciaeAcTBus u3 He€. OO0bEM UUIUHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennss mwiMHApa (MapaulebHO W MEPHEHANKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieibHO€ OCHOBAaHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockoct ¥ B pocTpancTBe. CII0KEHNUE U BBIYUTAHNUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. PaznoxkeHue BeKTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenuwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TIpaBWJ JeHCTBUM ¢ BekTopaMu. I[IpsMoyrojibHass cucreMa



KoopauHaTt B npoctpaHcTBe. Koopaunatel Bektopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE NpPOU3BEIICHHE BEKTOPOB.
Brruucnenue yriioB Mexay ONpsIMBIMM U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOEHHS IMPOTPaMMbI Y4EOHOTO TpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTaHue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOrO OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYCCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHHM,
OpoLenyp TpaxJAaHCKOTo oOmecTBa (BbIOOPHI, OMNPOCHI M TMp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIIUSIMHA ¥ HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TPaKIaHCKOW MICHTUIHOCTH, YBOXKCHUS K
MPOIIJIOMY Y HAaCTOSIIIIEMY POCCUHUCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJIb30BAaHHMIO ITHUX JOCTH)KCHUH B JIPYTMX HayKaX, TEXHOJOTHX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/Ja;
c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTUYECKOrO  TOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHHUEM JOCTHKEHUN HAYKHU U JI€SITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTH4YeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOUYas ICTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7ad4, pEIIEHN, paCCyXICHUN;
BOCIPUUMUYMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3IMYHbIX BUJ0B UCKYCCTBA.

Du3nvecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYEeCKUE 3HAHUS B
MHTEpecax 3J0pOBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOEC IHUTAaHHE, COATAHCHPOBAHHBIM PEKUM 3aHATHH U

OT/IbIXa, peryJispHas busnueckas aKTUBHOCTB); busnueckoro
COBEPIIICHCTBOBAHUS, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSITEIbHOCTBIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasnuuHbIM  cepaM  MpodecCHOHANBbHOM  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTHUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymeil mnpodeccudn W pealn3oBbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;



TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa3OBaHUIO H
caMO0Opa30BaHMI0 Ha MPOTSHKCHUH BCEH KU3HU; TOTOBHOCTBIO K AaKTHBHOMY
Y4aCTUIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HaNpaBICHHOCTH.

IKO0J0THUYECKOe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTMUECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLMATbHO-DKOHOMHYECKHUX IMPOILIECCOB HA COCTOSIHUE MPUPOJHONW U COIMATILHOU
cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa OKOJOTHUECKHUX  IPOoOJIeM;
OpHEHTallMe Ha MPUMEHEHHWE MaTeMaTHYECKUX 3HAHUU JUIs PEIICHUS 3ajlady B
00JIacTH  OKpYXarIlieil cpeabl, IJIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXKHBIX MOCJEACTBUM I OKPY>KAIOIIEH CpeIbl.

I{leHHOCTH HAYYHOTO NMO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTeMaTHYECKOW HayKdh Kak c]epbl 4enoBEeYeCKOW MJesATebHOCTH, JTamoB €€
pa3BUTUA M 3HAYUMOCTH JJIi Pa3BUTUSA I[IMBWIM3AIMU, OBJIAJICHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypOll KakK CpeICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYILIECTBIIATh MPOEKTHYIO M MCCIEI0BATEIbCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO TMpeaMera
«MareMatuka» XapaKTepU3yHTCS OBJIaICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanomuvie = noznaseamenwvmvle  Oeticmsus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYaOWUxcs (0ceoeHue
Memoo0o8  NO3HAHUS ~ OKpYJcawowe2o  mMupa;  NpUMEeHeHue  J102U4eCKUX,
uccedo8amenbeKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble jornveckue aeiicTBUS:

e BBIABIIATH U XapaKTEPHU30BaATh CYIISCTBEHHbBIE TIPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, IOHATHH, OTHOIICHHH MEXIy MOHATHUIMH; (POpMyIUPOBAThH
ONpE/ACIICHUSI  TIOHATUM; yCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJlaccu(UKaMy, OCHOBaHUS JUIsi OOOOIIEHUS M CPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTE W MPeoOpPa3OBBHIBATH  CYXKIACHUS:
yTBEPAUTEIbHBICE W OTpHUIIATENIbHBIC, CAWHUYHBIC, YacTHBIC W OO0IIue;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTUBOpeYHs B (aKTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX;



npejiaratb ~ KpUTEpUM  JUISl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEN U
IIPOTUBOPEUHNIL;

e JieNIaTh BBIBOJIBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TMPOBOJHUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKIICHUM (TIPSMbIE U OT MPOTUBHOTO), BRICTPAUBATH apTryMEHTAITUIO,
NPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpPATH HauboJee MOAXOIAIUNA C Yy4EéTOM
CaMOCTOSITENIHO BbIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
(bopMynaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QOpMHUPOBATH  THIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINIO, MHEHHE;

e TPOBOJUTH CaMOCTOSITETIbHO CILJIAHUPOBAaHHbBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00beKTa, SIBIEHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SIBJICHUSIMU, TIPOLIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIIEHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
POBEAEHHOTO HAOIIOJEHUS, HUCCIEAOBaHUS, OLIECHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIJBUTATh
MPEANOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JAHHBIX, HEOOXOJAUMBIX NJIi OTBETA
Ha BONIPOC U JJI pEUIeHUs 3a]1auu;

e BbIOMpaTh UWH(OpPMAIMIO U3  MCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh UH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHPOPMAIUIO, MPEACTABIATh €€ B pa3IMUHBIX (hopMax,
WJUTIOCTPUPOBATH TpapuecK;

e OILICHUBATH HaJIEXKHOCTh uHdopMaIuu 1o CaMOCTOSITETIHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmsus, 00ecnedusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

OO0wenue:



BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U IIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M MUCHbMEHHBIX TEKCTaxX, J1aBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X0JIe 00CY>KJIeHHS 3a7]aBaTh BOTPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbI, perIaeMoil 3a/1auu, BEICKAa3bIBaTh UJICH, HAIICJICHHBIC HAa TTIOMCK
peIIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXKICHUSIMHU JAPYTHX
YYaCTHUKOB JHaora, OOHAPYKUBATh Pa3INuie W CXOJICTBO IO3WIINHA; B
KOpPpeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  PE3yJbTaThl  PEIICHHWS]  3a]add,  JIKCIICPUMEHTa,
UCCJICIOBAHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHuvectBo:

3)

NOHMMAaTh W HCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOM U
WHAMBHUIYaJIbHON paboThI P pellieHUH YUeOHbIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM J€SATENIbHOCTH, IUIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOU
paboThI, pacnpeaeNsITh BUAbI padoT, JOrOBApUBATHCS, 00CYKIaTh IIPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPyNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBBI€ HITYPMbD» W HWHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH YiI€HAMH KOMaH/bI;
OIICHMBATh KAa4€CTBO CBOETrO BKJIa/a B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUS.

Yuusepcanonvie  pezynamuenwvie  Oeiicmeus, obecneuusaiom

Gdopmuposare cmMviC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzamnus:

COCTAaBJIATH IJIaH, AJITOPUTM PEILICHUS 3a/1au, BHIOUPATh CIIOCOO pEIICHUS
C Y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOM pedieKcur Kak OCO3HaHUS
COBEPIIAEMBIX JCHUCTBUUA U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTPOJISI Ipolecca U
pe3ysibTaTa pelieHus MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPU PELICHUU
3a7]a4¥, BHOCUTH KOPPEKTUBBI B JIESTEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJECHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJIbTaTa IEIH W YCJIOBHUSM, OOBICHSTH
IIPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3YJIbTAaTOB JAECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OILICHKY MPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEeHATh aKCMOMBI CTEPEOMETPUM U CJIEACTBUS W3 HUX IPHU PELICHUU
F€OMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSAMU: NAPAIIICIIBHOCTh M EPIIEHIUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBare B3aMMHOE pacHoOJIOKEHUE TMPSMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHUd JBYTPAHHOTO Yrija,
pedpo BYrpaHHOTO YIJa; JUHEHHBIA yroyl JBYrpaHHOrO yrja; rpaiycHas Mepa
JBYTPAHHOI'O yTJIa.

OmnepupoBaTh TOHATUAMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIBINA
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

PacriozHaBaTh OCHOBHBIE BHUABI MHOTOIPAaHHUKOB (MHUpamMuaa; mpuU3Ma,
MPSIMOYTOJIbHBIN TapaljIeNienume 1, Kyo).

KnaccupummpoBat ~ MHOTOrpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjnaccuukanuy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH;, IPaBUIIbHBIC
MHOTOTPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MbI, ApaJICICTUIECAbI).

OnepupoBath NOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPaHHUKOB.

OOBACHATH NPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/I CIIEIOB.

CtpouTh C€YEHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITh
(BBIHOCHBIE) TIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]
CBEpXy, COOKY, CHH3Y.

Pemiarh 3aaun Ha HaxXOXKJAEHHE T€OMETPUUECKUX BEIIMYUH MO 00pas3am Wiu
aJIfOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl NpPU PEIIECHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3a]a4 Ha BBIYMCICHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [0 IUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMU.

Pemats 3ajaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 110 o0pa3lam Wiu
aJITOpUTMaM, TPUMEHSS HU3BECTHbIE AHATUTHUYECKHE METOAbl NpPU PEIIECHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIYUCICHHE YIJOB  MEXAY
CKPEUIMBAIOIIUMHUCS TOPSIMBIMH, MEXIy HOpsIMOM U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YIJIOB.



Bbraucisate 00bEMBI U TUIOMIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (TIpU3Ma,
nupamMpza) ¢ TOpuMEHEeHHeM (OpPMyJ; BBIYHCIATH COOTHOIIEHUS MEXKIY
TUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMHU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUAMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OChb H
MJIOCKOCTh CUMMETPUH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekats, mpeoOpa3oBbIBATh W HHTEPHPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpax, MPECTABICHHYIO Ha YepTekKax U
PUCYHKAX.

[IpumensTy TeoMerpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a/a4, MPEANOJIAraroluX HECKOJIBKO IIArOB PEIICHUS], €CJIM YCIOBUS NPUMEHEHUS
3a/1aHbI B SIBHOU (popMme.

[IpumeHaTs OpOoCTEHIINE MPOTPAMMHBIE  CpPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aay.

[IpuBOANTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HH, pACTIO3HABATH NIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHbIE 3HAHUSA Ha IPAKTUKE: AHAIMU3UPOBATH PEaJIbHBIC
CUTyallud W TMPUMEHATb H3YYEHHBIC IMOHATHUS B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTU4ecku CcHOpPMYJIMPOBAHHON MPOOJeMbl, MOJEIUPOBATH PpEAJIbHbBIC
CUTyallul Ha A3bIKE TE€OMETPUHU, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHSATHI U TEOpeM, amnmnapara aareophl; pemarhb
IIPAKTUYECKUE 3a]1a4U, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEITUYMH.

11 KVIACC

OnepupoBaTh TOHATHIAMH: [HIWHIAPHYECKAsS ITOBEPXHOCTh, OOpPa3yOIIHEC
MWIMHAPUYECKOH  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKas  IMOBEPXHOCTb,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UJIXHIP, KOHYC, cdepa U map).

OOBSICHATH CITOCOOBI MOTYYEHHUS TEJ BPAIICHMUS.

KnaccudunupoBaTs B3auMHOE paciojoxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJION, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beraucisate  00BEMBI M IIOMIAAXM  TOBEPXHOCTEH  Tell  BpaIicHus,
TCOMETPUUYECKUX TEN ¢ IPUMEHEHUEM (HOpMYII.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OTMMCaHHBIM OKOJIO cdephl; chepa, BIUCAHHAT B MHOTOIPAHHUK WJIH TEJO
BpaIlCHUS.

BBIYUCIISITE COOTHONICHHSI MEXKAY IIOMAIIMUA IMOBEPXHOCTEH M 00BEMaMU
MMOJOOHBIX TEII.



N300paxaTh u3yyaeMble (QUIypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbIOHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BpalllCHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTeXax U
PUCYHKaX.

OnepupoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE JOEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHSTh, KAKUMH CBOMCTBAMHU OHU 00JIaJJaIO0T.

[IpuMeHATh paBUIIO NTapajuIelIeIUIEAA.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YIOJd MEXIY
BEKTOpPaMH, CKaJISIpHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEIAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIPHOEC MPOU3BEACHUE, paCKIagbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe reomerpuyeckue (aKThl Ui PEUICHUs] CTEPEOMETPUUECKUX
3a7ay4, MPEANOoIArarollinX HECKOIBKO IIaroB PELICHUs, €CIIU YCIOBUA IIPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemrate mpocreiimme reoMeTpuyecKue 3a1a4d Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemare 3amaun Ha OKAa3aTENbCTBO MATEMAaTUYECKMX OTHOLICHUM U
HaX0XkJI€HWE FeOMETPUUECKHUX BEJITUYMH 10 00pa3laM WM alrOpuTMaM, IpUMEHss
V3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHATs OpOCTEHIINE IPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
YKA3HH, paCIIO3HABATh IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

[IppuMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CATyallud U IPUMEHATb H3YyYEHHBIC IIOHATUS B IIPOLECCE MOMCKA PELICHUS
MaTeMaTHuecKu Cc(HOpMYIHpPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CATyallud Ha A3BIKE T[E€OMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCITIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEITUYUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM DuieKkTpoHHbIE (UG POBbIE)
n/n NPOrpamMMsbl Bcero Konrpoaunie o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 BBenenue B crepeoMeTpuio 10
) [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamiensHOCTh TPSAMBIX U TIJIOCKOCTEH
3 HepneHz[HIfynﬂpHOCTb OPSIMBIX U 12
MIJIOCKOCTEHN
4 VYTIiael MEXAY NPAMBIMU U ITIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5




11 KVIACC

HaumeHoBaHue pa3/ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpPOHHbIe (HM(pPpOBbIe)

Ne n/n KonTposabHble
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI
Tena BpaieHus 12
O0BEMBI TEN 5 1
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
[ToBTOpenme, 06001ICHNE, . |
cucTeMaTu3anus 3HaHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KosmnuectBo yacos DJIEeKTPOHHBIE
uu(ppoBbIe
Nen/m  Tema ypoka KonTposabHbIe p
Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchbl

OCHOBHBIE TOHSTHUSI CTEPEOMETPUU: TOUKA,
npsimMasi, MI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6pakeHUs Ha PUCYHKAX:
M300paxKeHHs III0OCKOCTEH, MapaiebHbIX
IpSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

IlonsTus: MEpeCCKaromurecs mI0CKOCTH,
MepeCeKaromucecs nmpsAamMad U rjiI0CKOCTb

IlonsTus: MEpCCCKaromurecs mI0CKOCTH,
NepeceKarommecs npsaMas 1 rni0CKOoCTb

3HAKOMCTBO C MHOI'OI'paHHUKAaMM,
I/1306pa)KeHI/Ie MHOI'OI'PaHHHUKOB Ha
PUCYHKaX, Ha TPOCKIHUOHHBIX YEPTEIKAX

HavaneHble cBeieHust o Kyoe U nupamuie,
ux pa3BeépTKu U Moaenu. CedeHus
MHOTOTPaHHUKOB

HavanbHble cBesieHus o Kyoe U nupamusie,
ux pa3BépTku U mojaenu. CedeHus
MHOT'OT'PaHHUKOB

[TonaTne 06 akCHOMAaTHYECKOM ITOCTPOCHUH
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CJIEICTBUS U3 HUX
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ITonsarue 06 akKCHOMAaTUYECKOM IIOCTPOCHUHA
CTCPCOMETPHHN: aKCUOMBI CTCPCOMCTPHUU U
CJIICACTBHA U3 HUX

ITonsarue 06 akCHOMAaTUYECKOM IIOCTPOCHUHA
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUHN U
CIICACTBHA U3 HUX

[NonaTne 06 akCHOMAaTHYECKOM ITOCTPOCHUH

CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUHN U
CIICACTBHA U3 HUX

11

B3anMHOE pacnosiokeHue NpsIMbIX B
IIPOCTPAHCTBE: IIEPECEKAIOIUECS,
napajuleJIbHbIE U CKPEILMBAIOIINECS TIPSIMbIE

12

13

14

[TapamienbHOCTH NPSAMBIX U IIJIOCKOCTEN B
MPOCTPAHCTBE: MMAPAJIIECIbHBIEC IPSIMBIEC B
MPOCTPAHCTBE; MAPATIIETBHOCTD TPEX
OPSMBIX

[TapanienbHOCTh MPSAMBIX U IIIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPAMON U
IUIOCKOCTH

Yribl ¢ COHAaITpaBJICHHBIMH CTOPOHAMHA

15
16

Yrois Mexay NpsIMBIMU B IPOCTPAHCTBE

Yron MCKAY NPAMBIMHA B ITPOCTPAHCTBEC

17

[TapamienbHOCTB IIIIOCKOCTEM:
napajielIbHble INIOCKOCTH

18

19

CBolicTBa napajuiesbHbIX MJIOCKOCTEH

[Ipocreiimme mpocTpaHCTBEHHBIEC (GUTYPHI
Ha IJIOCKOCTHU: TeTpa’p, KyoO,
napajuieiaeumnes
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[TocTpoenue ceuenuii

21 [TocTpoenue ceuennii
KontponbHas padora o teme "IIpsimbic u

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[lepneHIMKYISIPHOCTD NIPSAMOIL U

23 IUIOCKOCTH: MIEPIIEHANKYJIIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

)5 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIPHBIE K IIIOCKOCTH

26 [Ipu3HaK NepneHuKyISIPHOCTH NIPSIMOU U
IUIOCKOCTH

7 [Ipu3HaK NepneHAuKyYISIPHOCTH NIPSIMOU U
IUIOCKOCTH

)3 Teopema 0 psIMOM NTEPIIEHANKYIIAPHOU
IUIOCKOCTH

79 Teopema o npsAMON NEpIEHANKYIIAPHON
IUIOCKOCTH

30 Teopema 0 psIMOM NTEPIIEHAUKYIIAPHOU
IUIOCKOCTH
[lepnennukynsip U HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH
[lepnieniuKysip 1 HaKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM J10 IIJIOCKOCTH




HepHeHI[I/IKYJ'IHp W HAKJIOHHBIC: PACCTOAHUC

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH
[lepnieniuKysip 1 HaKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM A0 IUVIOCKOCTH

15 VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY MPSMON
U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroJl
JBYTPaHHOIO yria

17 JIByrpaHHbIi yroJ, TMHEHHBIN yroi
JBYTPaHHOIO yria

33 [IeprieHIUKYIAPHOCTD INIOCKOCTEHN: ITPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

39 [IeprieHAUKYIAPHOCTD IUNIOCKOCTEHN: ITPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IIOCKOCTEN

40 [lepneHAMKYISIPHOCTD IJIOCKOCTEHN: IPU3HAK
NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEN

41 Teopema 0 TpEX NEepHIEHAUKYISIPAX

42 Teopema o TpEx nmepneHANKYISIPax

43 Teopema o Tpéx neprneHAuKyIsIpax
KonTtponpsHas pabota mo Temam

44 "TlepnieHIUKYISIPHOCTD MPSAMBIX U
wiockocTeil" u "YTribl MeXYy OPSIMBIMU U
IUIOCKOCTSIMU"
[TonsiTHE MHOTOI'paHHUKA, OCHOBHBIE

45 3JIEMEHTHl MHOTOI'PaHHUKA, BBITYKJIbIE U

HEBBIITYKJIBIC MHOTOTPaHHHUKHU, pa3BépTKa
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MHOI'OI'paHHHUKA

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUSA IIPU3MBI; IIPsAMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, npsIMOYIrOJbHBIN
napajuiesIenuIe]] 1 ero CBOMCTBa

48

49

50

51

52

[Inpamuia: n-yrojpHasi IMpaMuaa, FPaHyu U
OCHOBaHUE MUPaMU/JIbl; OOKOBasI U MOJIHAS
[IOBEPXHOCTb IUPAMUBI; IIPABUIIbHAS U
yCeu€HHas nupaMuIa

IIpaBHIbHBIC MHOTOTPAHHUKH: TIOHATHE
NPaBUJIBHOIO MHOTOTPAaHHUKA; TIPABUIIbHAS
npy3Ma U MpaBUIIbHAS MUPAMU/IA,;
npaBUJIbHAS TPEYroJbHas MUpaMuIa u
MPABWIBHEIN TeTpadIp; KyO
[IpencraBiacHue 0 MPaBUILHBIX
MHOTOTPaHHHKAX: OKTadIp, T0JACKadIP U
UKOCadIP.

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, MPSMOM, MIOCKOCTH.
DNEeMEeHThl CAHMMETPUH B MUpaMUax,
napajuierenuneaax, npaBuiIbHbIX
MHOTOI'PaHHHUKAX

Boruncnenue 31eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, TuaroHanu, yribl

53

[Tnomaas GOKOBOI MOBEPXHOCTH U TTOJHOM
MOBEPXHOCTHU NPSIMOM MPU3MBI, IIOILA/b




OCHOBaHHH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSMOI MPU3MBI
[Tnomaar G0KOBOM MOBEPXHOCTH U
MOBEPXHOCTU MPABUIILHOM MUPaAMUJIBI,

>4 TeopeMa O IO OOKOBOM MOBEPXHOCTH !
yCeuEHHOM MUpaMuIbI
55 KonTtponbsHas pabora o Teme 1
"MHororpaHHuku"
56 [Tonsatue 06 06BEME 1
57 O0BEM TUpamMuIbI 1
58 O0bEM nupamu/Ibl 1
59 O0BEM TUpamMuIbI 1
60 O0bEM nupamu/Ibl 1
61 O0BbEM TPU3MBI 1
62 O06BEM pU3MBI 1
63 O0BbEM TPU3MBI 1
64 KonTtponpHast padora no Teme "OO0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpenue, 0600IICHNE cUCTEMAaTH3ALUS
65 3Hanui. [loctpoenue ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpEeHue, 06001IeHNE CHCTEeMAaTU3 AU
3HaHM. BeruncieHne paccTosHUN: MexIy
66 JIBYMsI TOUKaMH, OT TOYKH J0 IPSIMOM, OT 1
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
67 Hroropas KoHTpoOJbHAs paboTa 1




[ToBTOpeHue, 0600LIIeHNEe cUcTeMaTH3aLus
3HaHUU. BBIYKCIIEHHE YIIIOB: MEKIY

68 CKPEIIMBAIOIIUMHUCSA MIPSIMBIMU, MEXKY 1
IPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTIJIOB MEX/y TUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJsbHbIE
padoThI

DJIeKTPOHHbIE
nudposbie
o0pa3oBarte/ibHbIE

pecypchl

Cdepa u map: meHTp, paanyc, TuaMeTp;
IUTOIIA/b IOBEPXHOCTH ChEephI

BzaumMHoe pacrionoxxeHue chepbl u
IJIOCKOCTH; KacaTellbHas TIOCKOCTh K
cdepe; miomans cepsl
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yolne HUIHHIPUIECKON
MMOBEPXHOCTH, OCh IIMIHHIPUICCKOMN
MMOBEPXHOCTH

Hunmuuap: ocHOBaHUS 1 OOKOBast
MMOBEPXHOCTh, 00pa3yromias u OCh;

IJI0IAIb OOKOBOM M IMOJTHOM IMMOBEPXHOCTH

N300paxkeHne IINH/PA HA TUIOCKOCTH.

Pa3Béprka nununapa. CedyeHus: HUIMHIpa

(TUIOCKOCTBI0, MapauIeIbHON UITH
NEPIEeHIUKYJIIPHON OCH LIMIIMHAPA)

Konunueckas IMOBCPXHOCTD, o6pasyfoume

KOHHYECKO IMOBEPXHOCTHU, OCh U BCPIINHA

KOHUYECKOM MOBEPXHOCTH

KOHYCZ OCHOBAHHMC 1 BCpIIMHA,




o0pa3yromias ¥ OCh; IJIOLIa b OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

VYceuéHHblil KoHyc: oOpasyrouye u

9 BBICOTA; OCHOBAaHMSA M OOKOBas 1
MOBEPXHOCTh
N300pakeHre KOHyca Ha TUIOCKOCTH.
Pa3BépTka konyca. Ceuenus KoHyca

10 (TUTOCKOCTBIO, MapajuIeIbHONH OCHOBAHUIO, 1
U TUIOCKOCTBIO, MPOXO/SIIEH uepe3
BEPILHHY)

1 KoMOuHarwst Ten BpaeHus u 1
MHOT'OTPaHHUKOB
MHoOrorpanHuk, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BicaHHAs B 1
MHOT'OTPaHHUK WJIU B TEJIO BpaICHUS

13 [Tonstue 06 06béMe. OCHOBHBIE CBOKCTBA 1
00BEMOB Ten

14 O0bEM uIMHIpa, KOHYCa 1

15 O6bEM mIapa ¥ miomaab cepol 1
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CoOoTHOIIEHUS MEXKTY IUIOIIAASIMU 1
MOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEJ

17 KonTponbnas padora no temam "Tena |
BpanieHus" u "O0bemsbI Ten"

18 BekTop Ha MI10CKOCTH U B MPOCTPAHCTBE 1

19 CrnosxeHue ¥ BBIYUTAHNE BEKTOPOB 1

20 YMHOKEHUE BEKTOPA HA YUCIIO 1

21 Paznoxenue Bektopa 1o Tpém 1




22

HCKOMILIAHAPHBIM BCKTOpPAaM. HpaBI/IJ'IO
napajjicjacnuicaa

Pemenue 3aJa4, CBA3aHHBIX C

MPUMEHEHUEM TIPaBUJI JEHCTBUH C
BEKTOpaMH

23

[IpsimoyronbHasi cucreMa KOOpAUHAT B
npocrpancTse. KoopauHars! BEKTOpa.
IIpocreiimue 3a1a4u B KOOpAXHATaX

24

25

26

VYron mexay Bekropamu. CkansipHOe
IIPOU3BEICHAE BEKTOPOB

Brruncnenue yriioB Mexly NpsIMbIMU U
IJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIEHNN F€OMETPUYECKUX 3a1a4

27

28

29

30

Kontponbnas padota no teme "BekTops! u
KOOpJUHATHI B IPOCTpaHCTBE"

IToBTOpeHME, 0000IIEHNE 1
cuctemarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPUH

IToBTOpeHME, 0000IIEHNE 1
cuctemarusanus 3HaHuii. OCHOBHbBIE
burypsl, pakThl, TEOPEMBI Kypca
TUTAHAMETPUH

[ToBTOpeHME, 0000IIEHNE 1

cUCTeMAaTH3alus 3HaHUH. 3a1aun
IJITAHUMETPUHU U METOJIBI KX PEIICHHS

31

[ToBTOpeHME, 0600IICHNE 1




cUCTeMAaTH3alus 3HaHUH. 3a1aun
IJITAHUMETPUHU U METOJIBI UX PEIICHHS

[ToBTOpeHME, 0000IIEHNE 1
cucremaru3anus 3HaHuii. OCHOBHEIE

32 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPUH
33 HToroBast KOHTpOJIbHAS padoTa 1
34 [ToBTOpeHwme, 06061116HI§€ u |
cHCTEeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaIn3a, T€OMETPHSL.
I'eometpus, 10-11 xkmaccewl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AxuronepHoe obmectBo «M3narensctBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

['eoMeTrpusi. YHUBEpCcaIbHbI MHOTOYPOBHEBBIN cOOpHUK 3a1a4. . B. fmenxo,
C. A. lllecrakoB. Mocksa "lIpoceemienne"”, 2021 r.

I'eometpus 10-11 kmaccol. [loypounsie paspadotku. Mocksa "lIpocBemienue",
2020 r.

[Toypounslie pa3zpabotku mo reomerpun: 10 kiace. B. A. SIpoBenko. Mocksa:
BAKO, 2019 .

[Toypounsle pazpaboTtku no reometpuu: 11 kiace. B. A. SIpoBenko. Mocksa:

BAKO, 2019 .

LHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/

https://lesson.edu.ru/catalog

https://ege.sdamgia.ru/
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