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HOACHUTEJIBHAA 3AIIUCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMmerpus» 0a30BOTO YPOBHS IS
ooyuarommxcs 10 -11 xmaccoB paspabotana Ha ocHoBe DemepanrbHOTO
roCyJJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHJapTa CPeAHEro 00IIero ooOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABSIBISIEMBIX K
MaTeMaTHYEeCKOMYy OOpa30BaHHIO, W TPAAHWIHA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00€CTIEYNBACT OBIAICHUE KITFOYEBHIMA KOMIICTCHIIHSIMH,
COCTaBIITIOIIIMMH OCHOBY [IJIi CaMOPA3BUTHUS W HEIMPEPBHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH O0YyYarOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHEro oOIero
oOpa3zoBaHus OOYCJIOBJI€HA MPAKTUYECKOW 3HAYMMOCTBIO METANmpEeAMETHBIX U
MPEAMETHBIX PE3YJIbTaTOB OOYyYEHHUS T€OMETPUM B HAIPABICHUM JUYHOCTHOTO
pa3BuTua oOyuaronmxcsi, (GopMUpOBaHUA (PYHKIMOHATHLHOM MaTeMAaTUYECKOU
IPaMOTHOCTH, U3YUYEHHUSI IPYTUX YUeOHBbIX TucHUIUIMH. Pa3BuTe y oOyvarommuxcs
MPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU T'€OMETPUUYECKUX
a0CTpaKlMif, COOTHOILIEHUM PEATBbHOIO0 U HJCAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMAaTH4YECKOW HAyKOW SBJICHUA M NPOLECCOB PEATBHOrO MHpPA, MECTE
r€OMETPUM B CUCTEME HAyK U POJIM MATEMaTUYECKOr0 MOJICIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET ()OPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHUS
ydaluxcsi, a TakKe KauecTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTaiuud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OJHUM K3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHusl, TaK KakK o00ECleuyrMBaeT BO3MOXKHOCTb H3YUYEHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK U T'YMaHUTAPHOM.

Jloruueckoe MblUIeHHE, (OpMUpPYEMOE MPU H3YYCHUH OO0Yy4YarOIIUMUCS
MOHSATUMHBIX OCHOB TEOMETPHUM U TOCTPOCHHUH IEMTOYKHU JTIOTUUECKUX YTBEPKACHUN
B XOJI€ pEUICHUS TE€OMETPUYECKUX 3a/Jad4, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (hU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMalbHOTO ObITHS, (opma
OTPaKEHUSI OKPYXKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  jAecTBUTENbHOCTH. OmnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamMu 0O0bENMHSET pa3Hble BHUABl Y4eOHOM U TPYIAOBOU NESITEIHHOCTH,



ABIISETCS OJAHUM M3 TMPO(EeCcCCHOHANBHO BAXKHBIX KAdecTB, MOATOMY aKTyalbHa
3amadya (HopMUpOBaHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KAk
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHUECKOH EITeTbHOCTH MO MHOTUM HAIPABIICHUSM.

Llenp ocBoeHusi mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 0OyueHuss — oOieo0opa3oBareibHOE U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyyaromuxcs  4yepe3  oOeclieueHHEe  BO3MOXKHOCTA  MPUOOpETEHUs U
UCTIONB30BAaHUSI CUCTEMATUYECKUX T'€OMETPHUYECKMX 3HAHUH ©  JIeHCTBUH,
cenu(pUIHBIX TEOMETPUH, BOZMOKHOCTH YCIIEITHOT'O MPOAOKEHNUS 00pa30BaHMS
0 CTICIIUANBHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOJIH30BaHUEM T'€OMETPHUH.

[Iporpamma 1o reoMeTpun Ha ©0a30BOM YpOBHE TpeJHA3HAYCHA IS
00y4aroUMXcs CpeIHed MIKOJIbI, He WCIBITHIBABIINX 3HAYUTENbHBIX 3aTPyIHEHUI
Ha YpOBHE OCHOBHOro oOIiero oopazoBanusi. Takum oOpa3om, oOydaroniuecs Ha
6a30BOM YpOBHE JOJKHBI OCBOHUTH OOIIME MaTeMaTHUYEeCKHE yYMEHHs, CBS3aHHBIC
CO CHEeru(pUKON TreoMeTpuH W HEOOXOOUMBbIE I KU3HU B COBPEMEHHOM
oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh H3YyYUTh F€OMETPUIO OoJjee
rTyOOKO, €Clii B JalbHEHIIeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPO(PECCHOHATBHOMN IESITETbHOCTH.

JIoOCTH)KeHHE TIIeId  OCBOEHHUS MPOrpaMMbl  OOECTIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMH 3aJadyaMH  OCBOCHHS Kypca
«"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sIBIstOTCSA

e (dopMupoBaHME TPEACTABICHUS O TEOMETPHUH KaK YacTH MHUPOBOU
KyJbTYPBbI B OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MHUPOM;

e (opMupoBaHHE MPEICTABICHHUS O MHOTOT'PAHHUKAX M TeJlaX BpalleHUs
KaK O BOXKHEHIINX MaTEeMAaTHUYECKUX MOJEIAX, TO3BOJSIONINX OMUCHIBATDH
Y U3y4aTh pPa3HbIC SBJICHUS OKPYKAIOLIETO MHPA,;

e (dopMupoBaHME yYMEHHS pAclO3HABaTh Ha 4YepTeXax, MOJCNIAX H B
pealbHOM MHPE MHOTOTPaHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHHUEC METOJAMH PEIICHUs 3aJad Ha MOCTPOCHHUS Ha M300paKeHHUIX
MPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpPaHHHUKAX U TeJaxX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJIAJCHHE  QJITOPUTMAMH  PEUICHWS  OCHOBHBIX THUIOB  3ajad;
dbopMupoBaHne yMEHUS TPOBOAUTH  HECIOXHBIE  JIOKa3aTeIbHBIC
paccyXIeHusi B XOJI¢ PEIICHHsS CTEPEOMETPUYECKUX 3aJad W 3aJad C
MPAKTHYECKUM COJICP KaHUEM;

e Dpa3BUTHUE  MHTEIUIEKTYalbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, I[O3HABATENIbHONH  aKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHUS



e (opmupoBaHue (G yHKIIMOHATBHON IPaMOTHOCTH, pEeNEeBaHTHOM
FEOMETPUHU. YMEHHUE pACHO3HaBaTh TMPOSBICHHUS T'€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEHl B peajJbHbIX KU3HEHHBIX
CUTyallUsIX U TMpPU U3YYCHUU APYTHUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyJIHpPOBATH HX Ha S3BIKE
F€OMETPUH U CO37aBaTh TEOMETPUUECKHUE MOJEIH, IPUMEHIThH OCBOCHHbBIN
FEOMETPUYECKUN ammapaT JJisi pelIeHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYEHHBIE PE3YJIbTATHI.

OTAnYuTENHHON OCOOEHHOCTHIO MPOTpPaMMBbl SIBJISIETCS BKJIIOUEHHE B KYypC
CTEpEOMETPUM B Haualle €ro Uu3y4YyeHHUs 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa3oM OpraHM30BaHHas paboTa Hall
HUMH, YTO CIOCOOCTBYIOT Pa3BUTUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS], CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JTanbHEUIEMY U3YUCHHIO TIpeMETa.

[Ipeanourenue oTaaéTcsi HArISHO-KOHCTPYKTUBHOMY METOMY OOYy4YEeHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPaKTUYECKON JAesTeAbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUMN Y
ydalmuxcsi B Kypce CTEpPEOMETPUM MPOBOJUTCA 3a CU€T pEIIeHUs 3aJad Ha
CO3JJaHHE  TMPOCTPAHCTBEHHBIX  O00pa3oB W  3aJady HAa  ONEpPUPOBaHUE
MPOCTPAHCTBEHHbIMH oOpazamu. Coznanue oOpaza MPOBOAUTCS C OMOPOM Ha
HarIsiAHOCTh, a ONepupoBaHUE oOOpa3oM — B YCIOBHUSX OTBICYEHUS OT
HarJISIAHOCTH, MBICJICHHOTO U3MEHEHUSI €r0 UCXOIHOTO COJIEPKAHUS.

OcHoBHBIE comepxkaTenbHble JInHUKA Kypca «['eomerpun» B 10-11 kmaccax:
«MuororpanHukn», «IIpssMble U MIIOCKOCTHA B MPOCTPAHCTBEY», «Tena BpaleHus»,
«BeKTopbl 1 KOOpJAUHATHI B MPOCTPaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHU U
pacrpefiensieTcss He TOJbKO [0 COAEpP)KATeNbHBIM JIMHUSIM, HO W MO Trojam
o0y4eHUs Ha YPOBHE CpPEIHEr0 O0Iero o0pa3oBaHMUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOEHHUsI paboueil mporpaMmbl, pachpeaeiaEHHbBIM 10 TrojJaM o0ydeHwus,
CTPYKTYpPUPOBAHO TaKUM O0Opa3oM, UTOOBbl OBJIAJACHUE TE€OMETPUUECKUMU
MOHSATUSIMU Y HaBBIKAMH OCYIIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
cOOJII0ICHUEM TTPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAIKNCH B
OOIIlyI0 CUCTEMY T€OMETPUYECKHX MPEJCTABICHUN O0y4aromuxcs, pacuupsis u
yrayosisist €€, 00pa3ysi IPOUHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha nsydenne reometpun otBoautcs 2 yaca B Heaemo B 10 kmacce u 1 gac B
Hezento B 11 knacce, Bcero 3a nBa roga ooyuenus - 102 yueOHbIX daca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTEPEOMETpUM. ToOuka, TmpsMas, MIOCKOCTb,
npocTpancTBO. [loHsTHE 00 aKCMOMAaTHYECKOM TMOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUecs,
NnapajyieJbHbIE M CKpeHIMBaromuecs npsiMble. llapamienbHOCTh NPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: TMAPAJUICIIBHBIE TMPSIMBIE B  MPOCTPAHCTBE;
MapaJIEIbHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPAMON W MIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMM CTOPOHAMH; YroJ MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTH TJIOCKOCTEN napaJuielIbHbIC IJIOCKOCTH; CBOICTBA
napauieNibHbIX —IIockocTel. Ilpocreifmine mpocTpaHCTBEHHbIE (QUIYpHI Ha
IJIOCKOCTHU: TETPadIp, KyO, mapaijieienume/l; MoCTPOCHUE CEUYEHU.

[leprieHAMKYJISIPHOCTH MPAMOMN U IUIOCKOCTH: NEPNECHINKYISPHBIC NPSIMBIE B
MPOCTPAHCTBE, NPSMbIE MAPAUICIBHBIE W NEPHNEHIUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOU
MEPIEHANKYIAPHON TIOCKOCTU. YTJIBI B MPOCTPAHCTBE. YrOJI MEXAY MPSIMON H
IUIOCKOCTBIO;  JABYTPAaHHBIM  Yrojd, JIMHEWHBIM yroja JBYTPAHHOTO  yTJIA.
[leprieHAMKYJISIP U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  IUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHAMKYIJISIPHOCTh  TUIOCKOCTEM: MNPU3HAK MEPHEHAUKYISIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMepneH UKy IsIpax.

MHororpaHHuKu

[ToHATHE MHOTOrpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOIPAaHHUKA, BBITYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: N-yronpHas
Mpu3Ma, rpaHd U OCHOBAHUS MPU3MBbI; TIpsiMasi U HaKJIOHHAs MpU3MbI; OOKOBasi U
MOJTHAs MMOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajjieJienune]; 1 ero cBoucrtBa. llupamupa: N-yronapHas nupamuga, TpaHd U
OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHASA MOBEPXHOCTh MUPAMUJIBI; TPaBUIIbHAS U
yCeu€HHas MNHUpaMuia. ODJEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHBIE
MHOTOTPAHHUKHW. MOHSATHE MPABWIBHOTO MHOTIOTPAaHHUKA; MPaBUJIbHAS IpU3MaA H
MpaBWIbHAS THUPAMUIA; NpPaBWIbHAA TPEYTOJbHAs NUPaMUIA W MPABUIIbHBIN
terpa’ap; KyO. IlpencraBienrie O NpaBWIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaeka’ap v ukocaxap. CedeHus Npru3Mbl U TUPAMU/IBL.

CumMeTpusi B IMPOCTPAHCTBE. CHUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOH,
IUDIOCKOCTU.  DJIEMEHTBl CHMMETPUM B NHUpaMHUAAX, MNapajuiesenuIenax,
MPaBUIbHBIX MHOIOTPAHHUKAX.



Brluncnenve 5JI€MEHTOB MHOTOTPAaHHMKOB. péOpa, AWaroHaind, YrJbl.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOM MOBEPXHOCTU MPAMON MPU3MBI,
IJIOIIA/Ib OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTU MPSIMON MPU3MBL.
[lnomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTU MPABWIBHOW MHUPAMUIBI,
TeopeMa O Iulomaau yceu€éHHor mnupamuabl. llonstue o0 o0béme. OOBEM
MAPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXKIY IUIOMAIIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.

11 KJIACC

TeJia BpamueHus

Hunuuapuyeckas MOBEPXHOCT, oOpazyroniue UUATUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. Llunmuuap: ocHOBaHuUs U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias MU OCh; IJIOMIAJb OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOoCcTH. KoHyC: ocHOBaHMe U BepilnHa, 00pa3yromnas
U OCh, IUIOHIaJAb OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yronue 1 BbICOTa; OCHOBAaHUS 1 OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUAMETpP; IUIOHIAAb MMOBEPXHOCTU CREPHI.
B3aumnoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01A1b CEPHI.

N3o00paxeHue Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTka MIIMHAPA U KOHYCA.

KoMmOunamuu Ten BpallleHUss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAaHHUK, WU TEJO
BpAaIlCHUS.

ITonstue 06 06béMe. OCHOBHBIEC CBOKCTBA 00BEMOB Tell. Teopema 00 00BEME
NpSIMOYTOJILHOTO Tapaienenunega v ciaeAactBus u3 He€. OObEM HMIMHIPA,
KoHyca. O0BEM I1apa U mIomaab chepsl.

[logoOuble Tena B mpocTtpaHcTBe. COOTHONIIEHUS MEXKIY IUIOMAISIMHU
MOBEpPXHOCTEH, 00bEMaMU MOAOOHBIX TEJL.

Cevenus 1wmmHApa (MApajuIeIbHO M TIEPICHIUKYISIPHO OCH), CCUCHUS
KOHyca (mapajuieibHOe OCHOBAHHUIO M TPOXOJSINEe Yepe3 BEpIIUHY), CCUCHUS
niapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha maockocTy u B pocTpaHcTBe. ClioKEeHUE U BEIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Pa3noxkeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3agay, CBS3aHHBIX C
MPUMEHECHUEM TIpaBUJI JACUCTBUUM ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopAuHAT B mpocTpaHcTBe. Koopnunatel BekTopa. I[Ipocrteitmne 3amaun B
KOOpJAMHATaxX. Yron Mexay BekTtopamu. CKaasipHOE NPOU3BEICHHE BEKTOPOB.
Briuncnenue yrioB MeXIy MPSMBIMU U TIOCKOCTAMHU. KoopanHATHO-BEKTOPHBIN
METOJ] IIPU PEIICHUHN T€OMETPUUECKUX 3a]1ay.



INIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yNbTAThl OCBOCHHUS MPOTrpaMMbl y4eOHOro MpeaMera
«MaremaTuka» XapakTepU3yTCA:

I'paxxnanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUUA O0YYAIOIIETOCs! KAaK aKTUBHOTO
M OTBETCTBEHHOIO0 WiI€Ha POCCHUHCKOr0 OOINecCTBa, MPEJICTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM,
IpoIeAyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), yMEHHUEM
B3aMMOJICMCTBOBATh C COLMAIBbHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU C HX
(YHKIUSMHA 1 HA3HAYCHHUEM.

IHarpuoTnyeckoe BOCIUTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON MJEHTUYHOCTH, YBAXKEHUS K
MPONUIOMY Y HACTOAIIEMY POCCUUCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMATUYECKOM LIKOJIBI,
K HCHOJIb30BAaHUIO ITUX JIOCTIKEHHN B JIPYTUX HayKaX, TEXHOJOTrusX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEU POCCHICKOTO Hapoja,
c(hOpPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHMUS, JTHUYECKOrO  IOBEACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIBbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIJla B MOCTPOCHHUE YCTOMYUBOTO OyIyIIEro.

JcTeTHYeCcKoe BOCIUTAHME!

ACTETUYECKUM OTHOUIEHHEM K MHUpPY, BKJIIOUYAs 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1ad4, peLIeHNH, pacCykJICHUH;
BOCHPUMMYHUBOCTBIO K MATEMAaTUYECKAM aCIIE€KTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHME!

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B
HMHTEpecax 3J0pOBOT0O U 0€30macHOro o0pas3a >KM3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOC NMUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHITHH U

OT/bIXA, perynsipHas dbuznueckas aAKTUBHOCTB); (duzuyecKoro
COBEPILICHCTBOBAHHS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIILHOM
NEATENBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJYy, OCO3HAHUEM LIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  mpodeccUOHaTbHOW  JIEATENIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peanu30BbIBaTb COOCTBEHHBIC JKW3HEHHBIC IUIaHBI,



FOTOBHOCTBIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa3oBaHHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSKEHUM BCEW >KU3HU; TOTOBHOCTbIO K AKTUBHOMY
YYACTHUIO B PEIICHUH MIPAKTUYECKUX 3a/]a4 MaTeMAaTUYeCKON HANPaBICHHOCTH.

IK0J0rHYecKoe BOCIIUTAHUE.

c(hOpMUPOBAHHOCTHIO JKOJOTUYECKOW KYJbTYpPhl, MOHUMAHUEM BIIHUSHUS
COITMAJIBHO-3KOHOMHUYECKHUX IPOIECCOB Ha COCTOSIHHUE MPUPOJTHON M COIUATBHOMN
Cpeabl, OCO3HAaHWEM TJI00AJBLHOTO XapakTepa JKOJOTHMYECKHX  IpolIieMm;
OpHICHTAIlMel Ha MPUMEHEHHE MAaTEeMAaTHYCCKUX 3HAHUW JIs peIIeHus 3a7ad B
o0NacTh OKpyKarolled cpeapl, I[UIAHUPOBAaHUS TMOCTYNKOB M OLEHKUH UX
BO3MOXHBIX MTOCJECTBUI I OKPYKAIOLIEH CPEBI.

IleHHOCTH HAYYHOTO NMO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKM U  OOIIECTBEHHOW MPAKTUKHU, [OHUMAaHUEM
MaTeMaTUYeCKOM HayKuh Kak cdepbl 4YeTOoBEYECKOW MAesTEeIbHOCTH, JTANoOB €&
Pa3BUTHS M 3HAYMMOCTHU ISl Pa3BUTHS I[MBUIMU3ALMH, OBIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYECKOW KyJIbTypOoMl KakK CpEICTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYID U HCCIEIOBATEIbCKYIO AESTEIbHOCTD
WHJMBHUAYaJbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YueOHOTO MpeaMera
«MaremaTtuka» XapaKTepU3yrTCs OBJIaICHUEM YHUBEpCAIbHBIMU
NO3HAGAMEIbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU  KOMMYHUKAMUBHIMU
OelcmeusaMU, YHUBEPCATbHLIMU Pe2YIAMUBGHLIMU OeUCMBUIMU.

1)  Vuueepcanvuvie  no3nasamenwvhvle  Oelicmgusi,  0becneyusaom
popmuposanue 6a306biX KOSHUMUBHLIX npoyeccos obyuaowuxca (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpuMeHeHue  J02UYeCKUx,
UCCIe008amenbCKux onepayuil, ymenuti pabomams ¢ ungopmayueir).

Bba3oBble Toruveckue aeiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MAaTEMATHUUYECKUX
O00OBEKTOB, TOHSATUM, OTHOUIEHUW MEXAY MOHATUSAMH, (HOPMYIUPOBATH
ONpeNeNieHUus]  MOHATHH, yCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaccu(puKaluu, OCHOBaHHUS JIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAJIU3a,

e BOCHOpUHUMATH, (GOPMYIUPOBATH U  MOPeoOpa3OBBIBATh  CYXKICHUSA:
YTBEPAUTEIbHbIE U OTpHULIATENIbHbIC, €IUHUYHBIC, YacCTHbIE W OOIIuE;
YCIIOBHBIE;

e BBIABISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
NpoTUBOpeUrsi B (akTaxX, JaHHBIX, HAOJIONCHUSX U YTBEPKIACHUSX;



npejuiaratb ~ KpUTepUM  JJIsE  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
NIPOTUBOPEUYUN;

e JleNIaTh BBIBOJbI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX M
WHYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIFOUEHUH IO aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTUYEeCKHUX
YTBEPXKACHUN (IIPSIMBIE W OT TPOTHBHOTO), BHICTPAWBATH apTyYMEHTAIIHIO,
MPUBOJIUThL TPUMEPhl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHHSI Y BBIBOJbI;

e BBIOMpaTh CMOCOO pemeHUs y4eOHOH 3amaun (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBHIOUpATh HaubOoJee NOAXOMAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIZICICHHBIX KPUTCPHUERB).

Ba3oBble ucciienoBarejibckme 1eicTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUII UHCTPYMEHT MO3HAHUS,
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIME MPOTHUBOpEUUE, MIpoOIeMy,
yCTaHaBJIMBaTh HMCKOMOE€ U  JaHHoe, (opMUpOBaTH  TUMOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIMI0, MHEHUE;

e TMPOBOJUTH CaMOCTOSITETILHO CIUIAaHUPOBAHHBIN HKCHEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBJICHUSIMH, MPOIECCAMU,

e  CaMOCTOSITENILHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O PE3yIbTaTaM
MPOBEJAEHHOIO HAOJIOACHUS, HMCCIECIOBAHUS, OLIEHUBATh JTIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATH BO3MOXXHOE PA3BUTHUE MPOIECCA, a TAKXKE BBIJIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

e BBIABIATH AehUIMUTH UHPOPMAIMU, NAHHBIX, HEOOXOJAUMBIX I OTBETA
Ha BOIIPOC U JIJIsI PEILICHUS 3a/1a4H;

e BbpIOMpaTh  HMHPOPMAIMIO U3  MCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAJIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(GOPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM MpEACTABICHHUS,

e CTPYKTYpUpOBaTh UHPOPMAIUIO, IPEACTABIATh €€ B pa3IMUHbIX (hopMax,
WJUTIOCTPUPOBATh rpaduyuecKy;

e OIICHUBATH HaJIEKHOCTD uHpopMauu () CaMOCTOSITETILHO
c(hOopMyJIHUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanrvhvle  KOMMYHUKaAmMueHwvle  Oelicméusi, 00ecneyusarom

chopmMuposaHHoCmsb COYyUAIbHBIX HABLIKOE 00YUAIOUJUXCAL.

Oo1enue:



BOCIIpUHUMATh U  (OPMYJIHPOBATH CYXKJACHUS B COOTBETCTBUU C
YCJIOBUSIMHM U LIEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peIIeHUS 3a/1aul, KOMMEHTUPOBATh MOJyYCHHBIN pe3ybTarT,

B X0JIe 00CYKIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1aeMON TEMBI,
npoOJieMbl, perraeMoi 3ajauu, BbICKa3bIBaTh UJIEU, HAIICJICHHBIE HA MOUCK
pEUIEHUs; COMOCTABJISTH CBOM CYXIEHUS C CYXKICHHUSIMU JPYTrUX
YYaCTHUKOB JHaiora, OOHapy>KUBaTh pa3jiMuMe M CXOJICTBO MO3UIIUN; B
KOppEKTHOU (popMe popMyITupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS,
NpEACTaBIATh  PE3YyAbTaThl  pEUIeHUs  3a7adyd,  OSKCIEPUMEHTA,
UCCIIEJIOBAHUSI,  TMPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (dopmar
BBICTYIUUIEHUS ¢ YYETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBO:

3)

MOHMMATh W WCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJMBUAYaJbHON paOOThI MPU PELICHUH y4eOHBIX 3a]a4; IPUHUMATh 1Eb
COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM
paboThl, pactpeAensaTh BUAbI padOT, 1OrOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3yabTaT paboThl; 00001aTh MHEHUSI HECKOIBKUX JTIOJICH;
Y4acTBOBaTh B TPYIITOBBIX (hopMax padoThl (00CykIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC INTYpPMbI» W WHBIC); BBINOJHATH CBOIO YacTb pabOTHl W
KOOPAMHUPOBaTh CBOU JEUCTBUSL C JPYTMMHM YJE€HAMH KOMAaH/IbI;
OLICHUBATh KAuye€CTBO CBOETO BKJIAJa B OOIIUMN MPOIYKT MO KPUTEPHUSIM,
c(hopMyJIHPOBAHHBIM YUYACTHUKAMH B3aUMOCHCTBHUSI.

Yuueepcanonvie  pecynamuensie oeticmeus, obecneyugaiom

qbopmupoeaﬂue CMbBICI06bIX YCNAHOBOK U IHCUSHEHHBIX HABLIKOB JTUYHOCNIU.
CaMoopraHmaunﬂ:

COCTaBJISITh ILJIaH, aJITOPUTM PELICHUS 3a]lauH, BHIOUpaTh CIOCOO pelIeHUs
C YU4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI C y4ETOM HOBOM
uHpopMauu.

CaMOKOHTPOJIBb:

BiI1aACTh HABBIKAMHU MMO3HABATEIILHOU pe(i)JIGKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX HGIZCTBHP'I U MBICJIMTCIIBHBIX ITPOLICCCOB, MX PE3YIbTATOB,
BJI1aACTh crocobamu CaMOIIPOBECPKH, CaAMOKOHTpPOJIsA  IIpoHecCa H
pe3yiibTaTa pCIuCHUs MaTEeMaTHUYECCKOU 3a4a4u,

NpcABUJACTL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HUKHYTH IIpH PCHICHUUN
3aJa4, BHOCHUTb KOPPCKTHUBbBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX
O6CTO}IT6JIBCTB, JaHHbIX, Haﬁ,[[eHHBIX OI]_II/I6OK, BBIAIBJICHHBIX pr,I[HOCTCI)'I;



e OLEHUBATh COOTBETCTBHE pE3yJibTaTa IEIH MU YCIOBHUSIM, OOBACHSITH
IIPUYUHBl TOCTUIKECHHSI WIM HEIOCTHKECHHUS DPE3YJIbTAaTOB JAESATEIBHOCTH,
HaXOJUTh OLIKUOKY, AaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUAMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU M CJIEACTBUSI U3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1au.

OnepupoBaTh MOHATHSIMHU: MAPALICTFHOCTh U MEPIECHANKYIISIPHOCTD MPSMBIX
Y IUTOCKOCTEM.

KnaccupunmpoBats B3aMHOE paCIOI0XKEHUE NPSIMBIX U IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh TMOHSTUSIMU. JABYTPAHHBIA YIoJl, TpaHU JBYTPAHHOTO YTJa,
pedpo NIBYrpaHHOTO yrija, JUHEWHBIA Yroj ABYTPAHHOIO yrja; rpajycHasi Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATUSMU. MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, MPABWILHBI MHOTOTPAaHHUK.

Pacno3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (IMUpaMuia; TMPU3MA,
NPSIMOYTOJIBHBIH MMapaiiesienurie]], Ky0).

Knaccupunmpoarb ~ MHOTOTpaHHUKH, BbIOMpass ~ OCHOBaHUS IS
Kiaccuukanuy  (BBITYKJIbIE W HEBBIMYKIbIC MHOTOIPDAHHUKH; IPaBUIbHBIC
MHOTOTPAaHHUKH; MPSMbIC ¥ HAKJIOHHBIC MPU3MBI, TApaJICIICITUTICBI).

OnepupoBaTh MOHATUSIMU: CEKYIIAs IIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH NPUHITUIIBI TOCTPOCHUS CEYCHU N, UCTIONB3YSI METO/I CIIEIOB.

CtpouTh CceY€HUS MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBIMOJHSITH
(BBIHOCHBIC) IUIOCKHE YEPTEIKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYP: BHI
CBepXy, cOOKY, CHH3Y.

Pemiats 3a/1aun Ha HaX0XkJACHUE T€OMETPUUYECKUX BEIUYUH 10 o0pa3iaM Wiu
QITOPUTMaM, TIPUMCHSSI W3BECTHBIC AHATUTUYCCKHE METOABl TPHU PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]la4 Ha BBIUUCICHHE PACCTOSIHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JO MPsSMOH, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIAMHUCS PSIMBIMHU.

Pemiath 3aj1aun Ha HaX0XJACHUE T€OMETPUUYECKUX BEJIMYHUH 10 o0pa3iiam Wiu
QITOPUTMaM, TIPUMCHSSI W3BECTHBIC AHATUTUYCCKHE METOABI TPHU PEIICHUU
CTaHJAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXKIY
CKpPCIMBAIOIIMMHUCS MPAMBIMHM, MEXKIY TMPSAMOA M IUJIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.



Bbraucisate 00bEMBI M ILIOMIAJAA MOBEPXHOCTEH MHOTOIPaHHUKOB (IMpU3Ma,
nUpaMua) ¢ TpuMEHeHHeM  (GOpMysl;, BBIYUCIATH COOTHOIICHHUS MEXIY
IJIOMIAIIMU TTOBEPXHOCTEH, 00BbEMaMU OOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MNOHATUAMHU. CHUMMETPUS B NPOCTPAHCTBE, ILEHTP, OCh H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPUU (DUTYPBHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH UH(MOpMaALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

[IpuMensTs reoMeTrpuueckue (QakThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPeANoJaralolinX HECKOJIbKO IIaroB PELISHUs], €ClIU YCIOBUS IPUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

[IpumensTy mpocTedlue MporpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MpUPOJAE H
KU3HH, pACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TONYyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEANIbHbBIC
CUTyallud W NPUMEHATh H3YUYCHHBIE TMOHSITUS B IMPOIECCEe IMOUCKA PELICHUS
MaTteMaTu4ecku CcHOPMYIHPOBAHHON MPOOJEMBbl, MOJIETUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh MOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAHUEM F€OMETPUUYECKUX MOHSITUN U TEOPEM, aIrlapara aareopsl; penaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHbBIE C HAXO0XKICHUEM T€OMETPUUYECKUX BETUYHUH.

11 KIACC

OnepupoBaTh MNOHATUAMU. MIIMHAPUYECKAs MOBEPXHOCTh, 00pa3yloiue
UWJTUHIPUYECKOW  MOBEPXHOCTH;  IWIMHAP;,  KOHHUYECKass  MOBEPXHOCTH,
oOpa3yroniue KOHUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi IOBEPXHOCTb.

Pacnio3naBaTh Tena BpameHus (MUIUHAP, KOHYC, cdepa U 1map).

OOBSACHATH CIOCOOBI TOJIYYEHHUS TEJT BPAILICHHUS.

KnaccudunmpoBats B3aiMHOE pacnoyioxkeHne chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOTO CJOs, BBHICOTA IIAPOBOrO CJOS;
IaPOBOM CEKTOP.

Boluncnsate 00BEMBI M IUIOHMIAAM  TOBEPXHOCTEH Tel  BpalleHus,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATHSIMU. MHOTOTPAHHUK, BIHUCAHHBIN B chepy u
OMHUCaHHBIA OKo0JI0 cdepbl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpaIllCHUS.

BbIunchsTh COOTHOIIEHUS MEXAY IUIOMIASIMHU MOBEPXHOCTEH U 00bEMaMu
MOJ00OHBIX TEJl.



N3o00paxate u3ydaeMble (QUTYphl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BBIOTHATE (BBIHOCHBIC) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BuJ cBepxy, cOOKY, CHU3Y; CTPOUTH CEUEHUS TeJl BpalllCHUS.

W3Bnekath, HHTEPNPETUPOBATH U MPeoOpPa3oBbIBATH HUH(MOpPMALNIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypax, MPEJCTABICHHYI0 Ha YepTexax U
PUCYHKAX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE.

BrinonHsATe JEHCTBUSL CIOKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W
YMHOEHHUS BEKTOPa Ha YUCIO, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIa1atOT.

[TpuMeHsTh TpaBUIIO Napalieienuneaa.

OnepupoBaTh MOHATUSIMU. JEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPAMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAMH, CKaJspHOE TMPOU3BEACHUE, PACKIAJbIBATh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3afaBath MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensTs reoMeTrpuueckue (QakThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPeANoJaralolnX HECKOJIbKO IIaroB PELISHUs], €ClIU YCIOBUS TPUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

Pemiate mpocreiiliiie reoMeTpUyYEcKUe 3aJaud Ha MPUMEHEHHWE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pematp 3agaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOLICHUW W
HAXO0XJICHHE FeOMETPUUYECKUX BEJIUYMH MO o0pa3liaM WId airOpUTMaM, IPUMEHSSI
M3BECTHBIE METObI MPU PEIICHUU CTAHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpuMensaTy mpocTedliue MNpPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTh TpUMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJAE H
KU3HH, pACO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TONMy4YEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEaJIbHBIC
CUTyalldd W NPUMEHATh H3YYCHHBIC TMOHSITUS B IMPOIECCE IMOUCKA PELICHUS
MateMaTu4ecku CcHOpPMYIHUPOBAHHON MIPOOJEMbl, MOJIETUPOBATh pealbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, WCCIENOBATh MOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHUEM FEOMETPUUECKUX MOHSITUN U TEOPEM, arlapara aareopsl; penaTh
MPaKTUYECKUE 3a7a4M, CBA3aHHbBIE C HAXO0XKICHUEM T€OMETPUUYECKUX BEJIUYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3jeiioB U TeM (mudpoBbie)
Konrtpouabnsie | IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 BBenenue B crepeoMeTpuio 10
9 IIpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapayuienbHOCTD IPSMBIX U IIJIOCKOCTEH
3 IlepnieHIUKYIAPHOCTD NMPSAMBIX U 12
IJIOCKOCTEN
4 VYrusl MEXy NPSMBIMU U IIJIOCKOCTSMU 10 1
S) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IloBTOpEHME: CEUEHUs, pACCTOSHUS U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne i/ KonTtpouabnbie | IIpakTnueckue

NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena Bpamenus 12

OO0BEMBI TEN 5

BekTopbl ¥ KOOpIMHATHI B IPOCTPAHCTBE 10

[ToBTOpEHue, 06001ICHNE, 7 1

CHUCTEeMaTU3alus 3HAaHUI
OBULIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 34 3 0







IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3Yy4YeHHS

DJIEKTPOHHbBIE
nudposbie
o0pa3oBaTejibHbIE

pecypcsbl

OCHOBHBIC TIOHSITHS CTEPEOMETPUH : TOUKA,
npsiMasi, TNIOCKOCTb, TPOCTPAHCTBO.
[TpaBuiia n300paskeHNst HA PUCYHKAX:
n300pakeHUsI IUIOCKOCTEH, MapalieIbHbIX
npsMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsaTus: NEepeCCKaAr0mMMeCca MmIOCKOCTH,
nepeceKkaromuec npssMas 1 1nioCKOCTb

IlonsaTus: NEepeCCKaAromMreCAa MIOCKOCTH,
nepeceKkarommeca npsaMas 1 rmioCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHrue MHOTOIPaHHUKOB Ha
pPHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX

HauanbHble cBeieHNs 0 KyOe U MUpaMHu/e,
ux pa3BEépTKu U Mojenu. CeueHus
MHOT'OTPaHHUKOB

HauanbHble cBeieHNs 0 KyOe U MUpaMHu/e,
ux pa3BEépTKU U Mojenu. CeueHus
MHOT'OTPaHHUKOB

[ToHsATHE 00 AKCMOMATUYECKOM
MMOCTPOCHHUU CTEPEOMETPUN: aKCHOMBI
CTEpEOMETPHUH U CIEACTBHSI M3 HUX




[ToHsATHE 00 aKCMOMATUYECKOM

8 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[Tonarue 06 akCHOMaTHYECKOM

10 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumHoe pacnosoxeHue NpsMbIX B

1 IIPOCTPAHCTBE: NEepeCcEKaroIInec,
napajuleIbHbIE U CKPEIUBAIOIINECS
IpsiMbIE
[TapayueapHOCTD IPSIMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaJIJIENIbHbIE NPSMBIE B
IIPOCTPAHCTBE; NapAIIIETBHOCT TPEX
IIPSIMBIX
[TapayieapHOCTD IPSIMBIX U IJIOCKOCTEN B

13 npoctpancTse: [lapamienbHoCTh NpsMO U
IJIOCKOCTH

14 VYTIIIBI ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 YTroJ MKy IPSMBIMHU B IIPOCTPAHCTBE

16 VYroa Mex1y IpsIMbIMU B IIPOCTPAHCTBE

17 [TapajyuienbHOCTD IIIIOCKOCTEM:
napajuleabHbIe MIJI0OCKOCTH

18 CpolicTBa napajuIeIbHbIX MNIOCKOCTEN

19 [IpocTeiimye mpocTpaHCTBEHHBIE (PUTYPbI

Ha TUIOCKOCTH: TeTpadp, KyO,




napaiCJICIIUIICa

20 [TocTpoenune ceueHwmii

21 ITocTpoenue ceueHuit
KonTtponsHas pabora no teme "IIpsimbie u

22 IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTh NPSAMBIX U INIOCKOCTEN "
IlepneHqUKYIAPHOCTD NPSMOU U

23 IUIOCKOCTH: TIEPIICHIUKYIISIPHBIE TIPSMBIC B
IIPOCTPAHCTBE

24 IIpsimble mapasienbHble U
MIEPIEHIUKYIISIPHBIE K INIOCKOCTU

o5 IIpsimble mapasienbHble U
MEPIEHIUKYIISPHBIE K INIOCKOCTU

26 [Ipu3Hak nepneHMKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH

97 [Ipu3Hak nepneHMKyIIpHOCTH IPSIMOM U
IIJIOCKOCTH

28 Teopema 0 npsIMOM NTEPIIEHUKYIIIPHON
IIJIOCKOCTH

29 Teopema 0 ipsIMOM NTEPIIEHAUKYIIAPHON
IIJIOCKOCTH

30 Teopema 0 ipsIMOM NTEPIIEHUKYIIAPHON
IIJIOCKOCTH
[lepnenuKynsp U HAKJIOHHBIE. PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IIJIOCKOCTH

32 [lepnenuKynsp U HAKJIOHHBIE. PACCTOSIHUE

OT TOYKHU N0 IUIOCKOCTH, PACCTOSIHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[lepnieHIUKYIISIp U HAKIIOHHBIE. PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
IIPSAIMOM 110 IIJIOCKOCTH
[lepnenuKynp U HAKJIOHHBIE. PACCTOSIHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 110 IIJIOCKOCTHU

35 VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
IIPSIMOM U IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TUHEUHBIN YTOJl
IBYTPAHHOIO yIJia

37 JIByrpaHHBIN yroJl, TUHEUHBIN YTl
IBYTPAHHOIO yIJia
[lepneHUKYIAPHOCTD INIOCKOCTEN:

38 MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEN
[lepneHUKYIAPHOCTD INIOCKOCTEN:

39 MPU3HAK MEPICHIUKYISIPHOCTH JIBYX
IJIOCKOCTER
[lepneH UK YIAPHOCTD INIOCKOCTEN:

40 MIPU3HAK NIEPIEHIUKYJISIPHOCTH JBYX
IJIOCKOCTEN

41 Teopema o TpEX nepHeHAUKYIIApax

42 Teopema o Tpéx nepneHANKYIIpax

43 Teopema o TpEX mepreHINKYIApax
KoHnTponasHas padora o remam

44 "[lepneHAUKYISIPHOCTD NPSAMBIX U

II0cKOCTEN ' 1 "YTIIbI MEXK Ty IPSIMBIMU U




IJIOCKOCTSIMA"

45

IloHATHE MHOTOTPaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PaHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKaA

46

IIpu3ma: N-yromnpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
npu3Mbl, OOKOBas U MOJHAs TOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenumnen, TpsMOYIrOJIbHbBIN
napaJuleeuIe] U ero CBOMCTBA

48

[Iupamupa: N-yroapHas nupaMuaa, rpaHu U
OCHOBaHUWE MHPaMU/JIbI; OOKOBAs U MOJTHAS
IMOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
yceu€HHas nupaMmuia

49

[IpaBuIIbHBIC MHOTOTPAHHUKH: TIOHSATHE
NPaBUILHOTO MHOTOT'PAaHHUKA,; IPABHIIbHAS
npu3Ma U paBHIbHAS THPAMU/IA,
NpaBUIIbHAS TPEYTOJIbHAS TUPaMHIA U
MIPAaBUIIBHBIN TETPadap; KyO

50

[IpencraBieHne o MPaBUIBLHBIX
MHOTOIPaHHUKAX: OKTa3p, J0JIEKAdIP U
HKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE. CUMMETPUS
OTHOCHUTEIILHO TOYKH, IIPSIMOH, IIJIOCKOCTH.
DJeMEHTBl CUMMETPUH B TUpaMUax,
napajuiejenunesax, MpaBUIbHbIX
MHOT'OIPaHHUKAX




Brraucnenue 3J1eMEHTOB MHOI'OTPAaHHUKOB.

52 . 1
pEOpa, AUaroHanu, yribl
[Tnommaas OOKOBOM MOBEPXHOCTH U TOJHOM
53 MOBEPXHOCTHU MPSMOM MPU3MBI, TUIOIIAh 1
OCHOBAHHUH, TeopemMa 0 OOKOBOI
MOBEPXHOCTH MPSMOM MPU3MBI
[Tnomans GOKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABUIIBHOM MUPAMHUIBI, 1
Teopema O IO OOKOBOM MOBEPXHOCTH
YCEYEHHOW MUPAMUIbI
55 KoHnTposbHas padoTa no teme 1
"MHoOrorpaHHuKu"
56 [TonsiTue 06 00bEME 1
S7 O0BEM mupaMuIbl 1
58 O0BEM TUpaMUIBI 1
59 OO0BEM TUpaMUIBI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM pU3MBI 1
62 O0BEM npu3MBI 1
63 O0BEM npu3MBI 1
64 KonrtponsHas padota o teme "O0bEMBI 1
MHOTOT'PaHHUKOB"
[ToBTOpEeHue, 0600IIEHNE CUCTEMATHU3 AU
65 3Hanui. [locTpoeHue ceueHuii B 1
MHOTOTPaHHUKE
[ToBTOpEHUE, 0600IICHNE CUCTEMATHU3 AU
66 3HaHMW. Beruncienue paccTosHUN: MEXIy 1

ABYMS TOYKaMH, OT TOUYKHU OO HpHMOﬁ, oT




TOYKH 0 MIIOCKOCTH, MCIKIAY
CKpCUINBAOIIUMHUCA ITPAMBIMUA

67 HTorosast KOHTpoJbHAsA padoTa

[ToBTOpEHUE, 0600IICHNE CUCTEMATHU3 AU
3HaHUU. BeruuciaeHue yrios: Mexay

68 CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEXKTY
MPSIMOM U TJIIOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaundyecTBO 4acoB

KoHnTpoJsbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YyYeHH S

JIEKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

Coepa u map: LeHTp, paanyc, AMamMerp;
IUIOIA/b IOBEPXHOCTH C(hepbl

B3aumnoe pacriosnioxenue chepbl 1
TUIOCKOCTH; KacaTelbHasl INIOCKOCTb K
cdepe; maomans chepst

N3o6pakenue cdepsl, 1apa Ha
miockocty. CedeHus mapa

Hunusapudeckas HOBEPXHOCTD,
oOpa3yromue MUIMHAPHISCKON
MOBEPXHOCTH, OCh IIMIMHAPUYECKON
MMOBEPXHOCTHU

[unuaap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och;
UIoMAaas OOKOBOM M IIOJIHOM
MMOBEPXHOCTHU

N300pakeHne nMINHAPA Ha TUNIOCKOCTH.
Pa3Béprka nununapa. Ceuenus

ITMHPa (TUIOCKOCTHIO, TTapaJuIeIbHON
WY TIEPIICHAUKYJISIPHON OCH IIMIIMH]IPA)

Konnueckas moBepxHOCTh, 00pa3yromue
KOHUYECKOW MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TOBEPXHOCTHU




Konyc: ocHoBaHue u BepinHa,

8 oOpasymolas 1 och; Iomaas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
Yceu€HHbIH KOHYC: 00pasyromnme u

9 BBICOTA; OCHOBAHMS U OOKOBasI
MIOBEPXHOCTh
N300paskeHne KOHyca Ha IJIOCKOCTH.
Pa3BépTtka koHyca. CeueHus KoHyca

10 (TIIIOCKOCTBIO, MapajIeIbHOM
OCHOBAHMIO, U TIOCKOCTbHIO, TPOXOASALICH
Yyepe3 BEPIINHY)

11 KomOuHnarnus e BpamieHus u
MHOTOI'PaHHUKOB
MHororpaHHuK, OIIMCaHHBIN OKOJIO

12 cdepsl; chepa, BIUCAHHAS B
MHOTOTPAaHHUK WU B TEJIO BPAIICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE
CBOIcTBa 0OBEMOB Tl

14 OO0BEM LUIAMHIIPA, KOHYCA

15 O06BEM mapa u maomans chepst
[TotoOHBIE TENa B MPOCTPAHCTBE.

16 CooTHoIeHNs MeX Ay MI0IaIIMU
MOBEPXHOCTEH, 00BEMaMK MOAOOHBIX TEJ

17 KonTposbHast padora no temam ''Tena
Bpamenus” u "O0bembl Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHune ¥ BBIYUTAaHUE BEKTOPOB

20 YMHO€EHNE BEKTOPa Ha YHUCIIO




21

PasnoxeHnne BekTopa 1o TpéM
HEKOMIUIAHAPHBIM BeKTopaMm. [IpaBuio
napajuiesaenumnesa

22

Pemenne 3ana4, CBA3aHHBIX C
IIPUMEHEHUEM IIPABUII JEHCTBUH C
BEKTOPAMH

23

IIpsimoyrosbHas cuctema KOOpAMHAT B
npocrpancTse. KoopauHarts! BekTopa.
IIpocreiimue 3anauu B KOOpAUHATaX

24

VYron mexay Bekropamu. CKanspHoe
IIPOU3BEICHNE BEKTOPOB

25

Brruucnenue yriioB Mexay NpsiMbIMU U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA ITPH
pELICHUU T€OMETPUYECKUX 3a1a4

27

KonTtponsHas padora o Teme "BexTopsl
1 KOOPJMHATHI B IPOCTPAHCTBE"

28

[ToBTOpEHue, 0600IICHNE U
cucremaru3anus 3HaHui. OCHOBHBIC
¢burypsl, (hakTel, TEOPEMBI Kypca
TUITAHUMETPUHU

29

[ToBTOpEHue, 0600IICHNE U
cucremaru3anus 3HaHui. OCHOBHBIC
¢burypsl, (hakTel, TEOPEMBI Kypca
TUIAHUMETPUHU

30

[ToBTOpEHue, 0600IICHNE U
cUCTeEMAaTHU3aInsI 3HaHUH. 3agaun
IIaHUMCTPUN U MCTOZbI UX PCUICHUS




[ToBTOpEeHue, 0600IIeHNE U

31 cUCTeEMATHU3alMsI 3HaHUH. 3agaun 1
TUTAHUMETPUHU U METObI UX PEIICHUS
[ToBTOpEHue, 06001ICHNE U

32 cucreMaTu3anus 3HaHuii. OCHOBHbIE 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTePEOMETPUHU

33 HToroBast KOHTpoOJbHAs paboTa 1

34 [ToBTOpEHuEe, 0600IICHNE U 1
cucTeMaTH3alys 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* Maremaruka: anreOpa 1 Hadajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPUSL.
'eomerpus, 10-11 knacesl/ Aranacss JI.C., byry3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe o0miectBo «M3matenbctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET






