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INOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «l'eomeTpusi» 0a30BOTO YpOBHS st
ooyuarormuxcss 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEIHETro O0IIero oopa3oBaHus,
C y4€TOM COBPEMECHHBIX MHPOBBIX TpeOOBaHWM, TPEABABISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHHIO, W TPAAUIMA POCCUHUCKOTO 0Opa3oBaHUS.
Peanuzammsi mporpaMMbpl 00€CTICUNBACT OBIIAJICHUE KIIFOUEBBIMH KOMIIETCHITHSMH,
COCTaBIISIIONIMMH OCHOBY JJII CaMOPAa3BUTHsI W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYIbTYpPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO pPa3BUTHUS
JUYHOCTU 00YYArOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusg OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYYEHHS T€OMETPHHM B HAINpPaBICHUH JUYHOCTHOTO
pa3Butus oOydaromuxcs, (popMupoBaHUS (PYHKIMOHAIBHOM MaTeMaTHYECKOM
I'PaMOTHOCTH, U3YYEHUS APYTUX y4yeOHBIX TUCHUIUIMH. Pa3BuTue y oOydarommxcs
NPaBUIBHBIX MPEACTABICHUM O CYUIHOCTH M TMPOUCXOKJIECHUU T€OMETPHUYECKHX
aOCTpaKiMii, COOTHOIIEHUH pEATbHOT0 W UACAIBHOIO, XApPaKTepe OTPAKEHUS
MAaTEMATUYECKOW HAyKOW SIBJIEHUM W MPOLECCOB PEAJBHOIO MHpPA, MECTE
r€OMETPUU B CHUCTEME HAyK U POJIM MATEMAaTHUYECKOIO0 MOJEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yUYalllMXcsl, a TaKXKe KauyeCTB MBIIUICHUS, HEOOXOAUMMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

['eomeTpust sBisieTCss OAHUM K3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHMs, TaK Kak O0O0ECHeurBaeT BO3MOXKHOCTb M3YYEHHS Kak
JUCLUIIIMH €CTECTBEHHO-HAY4YHOW HAIIPaBIEHHOCTH, TAaK U TYMAHUTAPHOM.

Jlormdeckoe MbIIUICHHE, (OPMUPYEMOE MPU H3YUEHHH OOYYarOIMMHUCS
MOHATUHUHBIX OCHOB T€OMETPUU U MOCTPOCHUH LIETIOUYKHU JIOTUYECKUX YTBEPKICHUN
B XOJI€ PELICHHsS] T€OMETPUYECKHMX 3a/ad, YMEHHE BBIJBUTaTb M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIb3YIOTCS MPHU PEIICHUWH 3a7ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (QU3HKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00acTsIX AESATENbHOCTU 4esioBeka. OpueHTalusi yeJoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCHEIIHOIO IO3HAHWS M aKTUBHOIO
npeoOpazoBaHusi  AeMCTBUTENbHOCTH. OmNepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BHUAbl YYEOHOM U TPYIOBOM JIE€ATETBLHOCTH,



ABJIIETCSI OAHUM M3 MNPO(EeCCUOHATBHO BAXKHBIX KadyecTB, MOATOMY aKTyaJlbHa
3amada (QopMupoBaHUS Yy OOYyYaAIOMUXCSA MPOCTPAHCTBEHHOTO MBIIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU [0 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoenusi mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE oOyueHusi — oOmieoOpa3oBaTelbHOE U OOIIEKYJIbTYpHOE pa3BHUTHE
oOydaromuxcs  4yepe3  OOecrieYeHHe  BO3MOXKHOCTHM  MpUOOpETeHus U
WCIIOJIb30BAHUSA CHCTEMATHYECKUX TIE€OMETPUYECKMX 3HAHUM W JICWCTBHM,
cnenupUIHBIX TEOMETPUHU, BO3MOKHOCTH YCHEIIHOTO MPOJIOJKEHUS 00pa30BaHus
MO CMEIHAIIBHOCTSIM, HE CBS3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 10 reoMeTpud Ha 0a30BOM YpPOBHE IMpeaHa3HA4YeHa IS
OOyYaroIMXCcsl CpeIHEN MIKOJbI, HE MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOIr0 0011ero oopazoBanus. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MAaTeMaTHUYECKHUE YMEHHs, CBSI3aHHbIC
CO CHeUu(PUKON TEOMETPUU U HEOOXOAMMbIe JUIsl JKU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOKHOCTh M3YUUTh T'€OMETPHUIO Oojiee
r1yOOKO, €Ciau B JaJIbHEHIIIEM BO3HMKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSIX B MPOGECCUOHANTBHON e TEIHHOCTH.

JlocTikeHne 1eId  OCBOEHHUSI MPOTrpaMMbl  00ECIIEYUBACTCS PpEHICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMKM 3aJadyaMud  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBJISIFOTCS:

e (opmMupoBaHuEe TMpEACTABIECHUS O TEOMETPUM KAaK YaCTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue TpEICTaBICHUS O MHOTOTPDAHHHMKAX M TeJIax BpaIlcHUs
KaK O BOKHEUIUX MATEMATUYECKUX MOJEISAX, MO3BOJISIONINX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHue yMmMeHUS pacro3HaBaTb Ha YepTekKaxX, MOJEISAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJAJCHHEC METOJAMH DPCIICHUS 3a]a4 Ha IMOCTPOCHUS Ha M300paKCHHSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHSIMH O
MHOTOTPaHHHMKAaX M TejJaX BPalleHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHUC  aJrOPUTMaM{  pEHICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpoBaHWEe YMEHHUS  TPOBOAUTH  HECJOXKHBIE  JOKa3aTeIbHBIC
pacCyKJIeHusi B XOJIe¢ PEIICHUS CTEPECOMETPUUYECKUX 3ajad U 3aaad C
MPAKTUYECKUM COACPIKAHUCM,;

e pa3BuUTHE MHTEJIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaronuxcs, MO3HABaTEJIbHOM  aKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUH, KPUTUYHOCTH MBIIICHUS;



e (opmupoBanue (GyHKIHMOHATIBHOM IPaMOTHOCTH, peneBaHTHOU
TEOMETPUU: YMEHHE pAclo3HaBAaThb NPOSBICHUS TIE€OMETPHUYECKHX
NOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaTbHBIX >KU3HEHHBIX
CUTYyallUsIX ¥ TMPU U3YYCHUH JPYTUX YUE€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (OpMYIHpOBaTH HUX Ha A3bIKE
T€OMETPUHU U CO3J]aBaTh Fr€OMETPUUECKUE MOJIENH, IPUMEHITH OCBOCHHBIN
FEOMETPUYECKUM anmapar il PEelIeHUus NPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBAThH MOJIyYCHHBIE PE3YJILTATHI.

OTnMYUTENHFHON OCOOCHHOCTBIO MPOTPAMMBbl SIBIISIETCS BKJIIOYEHUE B KYpC
CTEpEOMETPUM B Hayajlle €ro Mu3y4yeHus 3ajay, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHas padoTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX IMPOLIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUEHUIO IIPEAMETA.

[IpeanoureHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOIY OOyUYEHHUs, TO
€CThb TEOPETUYECKHUE 3HAHUS MUMEIOT B CBOEH OCHOBE UyBCTBEHHOCTH IPEAMETHO-
IIPAaKTUYECKON JESITENIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpHM IPOBOJIMTCA 3a CUET PELICHHs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  337a4 Ha  OINEpPUPOBAHHE
POCTPaHCTBEHHbIMU oOpa3zamu. Co3nanue oOpasza MPOBOAMTCS C OMNOPOM Ha
HarJsgHOCTh, a OIEepUpOBaHHE O0pa3oM — B YCIOBHUSX OTBJEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHS €T0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE coaep:xkaTenbHble JUHUU Kypca «['eomerpunm» B 10-11 kmnaccax:
«MHororpanHukmny, «IIpsiMple U INIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U1 KOOPAMHATHI B IPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUU
pacnpenensieTcss He TOJbKO M0 COJAEpKAaTEeNbHBIM JIMHUSAM, HO M IO TOoJaM
oOy4eHHs Ha YPOBHE CpPEAHEro 00111ero 00pa3oBaHus.

Copnepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE NPEIMETHBIM pPE3yJIbTaTaM
OCBOEHHUSI pabodeil mporpamMmbl, pacHpeleN€HHbBIM MO ToAaM OOyuyeHwus,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAJICHUE TIE€OMETPUUYECKUMU
NOHATUSAMU U HABBIKAMHU OCYILIECTBISJIOCH MOCIEA0BATENBHO U MOCTYHATENbHO, €
COOJII0/IEHUEM NPUHIIMIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKJIIOYAIKCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MPEACTaBICHUI OO0YyJarolMXcs, pacuupsisi U
yrayonsis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reometpun oTBOaUTCA 2 yaca B Heaento B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a niBa roja ooydenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHMYECKOM IMOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnoyiokeHHe NpsIMbIX B NPOCTPAHCTBE: IEPECEKAOIINECS,
NapajuleNibHble W CKpeluBaromuyecss npsaMble. [lapannensHOCTh NpAMBIX H
IUDIOCKOCTEH B  NPOCTPAHCTBE. MAPAJUICIBHBIE IPAMBIE B  IIPOCTPAHCTBE;
[apaJuIeIbBHOCTh TPEX NPSIMBIX; NAPALIEIBHOCTh NPSIMOM MU IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMA CTOPOHAMM; YIOJ MEXKAY MPSAMBIMU B IPOCTPAHCTBE.
[lapannenbHOCTh  IIJIOCKOCTEH: NapajuieibHble  IUIOCKOCTH; CBOMCTBA
napajulenabHbIX IulockocTeil. Ilpocrelinime mnpocTpaHCTBEHHbIE (UIYypHl Ha
IJIOCKOCTHU: TE€Tpa’p, KyO, napajuienenunea; MoCTPOCHUE CEYEHU .

IleprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE NPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NApaJUICIbHBIE W IEPHNEHAUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O IpAMOU
MEPIECHINKYJIAPHON TUIOCKOCTH. YTJbI B NMPOCTPAHCTBE: YrOJl MEXAY MNPSIMON H
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JIMHEWHBIM yrojd JBYIPAHHOTO  yIJIA.
[leprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIOCKOCTH, PACCTOSIHHUE
OT MNpsAMOM 10  IJIOCKOCTH,  Npoekuus  (Qurypsl Ha  IJIOCKOCTb.
[leprieHIUKYJIAPHOCTh  IUIOCKOCTEW: MPU3HAK  IEPHNEHAUKYJISIPHOCTH  JBYX
II0CcKoCTeN. Teopema 0 TpEX MepneHAUKYJIIsIpax.

MHoOrorpaHHuKH

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipusma: N-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsiMasi U HAKJIOHHAsI IPU3MBI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIHBIN
napajuiesienunes U ero cporcrsa. [Iupamupa: N-yrosibHas nmupaMuaa, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs ¥ MOJIHAS TOBEPXHOCTh MUPAMU/IbL; TPaBUIIbHAS U
yCeU€HHasl MNupaMuja. OJIEMEHTbl MNpu3Mbl M nupamuisl. lIpaBuibHbIE
MHOT'OTPAHHMKU: IMOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IIPU3Ma U
MpaBWIbHAS TNUpaMU/a; MPaBWIbHAsE TPEYrojbHas NUpPaMUIa W MPaABUIbHBIN
terpa’dap; KyO. IlpencraBieHne o NpaBUWIIBHBIX MHOTOIPAHHUKAaX: OKTadJIp,
noaekadap u ukocadap. CeueHns Npu3Mbl U TUPaAMU/IBI.

CuMMmeTprs B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B MHUPAMHAAX, [apajuiejenunenax,
MIPaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienre 37€MEHTOB MHOTOTPAHHUKOB: pE&Opa, JuaroHaiau, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M MOJHOW MOBEPXHOCTH MPSAMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMM, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOW IPU3MBIL.
[Tnomans OOKOBOW TOBEPXHOCTH M IOBEPXHOCTU TNPABWIBHOW MUPaMUIBbI,
TeopeMa o IUIomaau ycedéHHod mnupamuasl. [lonsatne o6 o0BEMe. OO0BEM
MAPAMHU/IbI, IPU3MBI.

[Tomo6ubie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXKIy IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMu TTOJIOOHBIX TEJL.

11 KIIACC

Tesia Bpaimenust

HunuHapuyeckas MTOBEPXHOCT, obOpasyrorue HWIMHAPUIECKOU
MIOBEPXHOCTH, OCh UWJIMHIAPUYECKON TMOBEPXHOCTH. [[MIMHApP: OCHOBaHUA H
OOKOBasi TOBEPXHOCTh, O0Opa3ywollas MU OCh; IUIOMIAAb OOKOBOW M TOJHOMN
MTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM MmoBepXHOCTH. KOHYyC: OCHOBaHME M BeplirHAa, 00pa3yroIias
U OCh, IUIONIIaJh OOKOBOM M IIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0OpasyroIue U BbICOTa; OCHOBAaHUSI M1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUAMETpP; IUIONIaAb MMOBEPXHOCTU CQEPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe;
TJI0IIAb CEephl.

N3o0pakeHne Tel BpallleHus Ha TUIOCKOCTH. Pa3BépTka MMIMHIpa U KOHYCA.

KomOuHamuu Ten BpalieHUs W = MHOTOTPAaHHHUKOB. MHOTIOrpaHHUK,
OMHMCaHHBIA OKoJIO cdepsl; cdepa, BIHUCaHHAS B MHOTOTPAHHHUK, WM TEJO
BpAIIICHUA.

[Tonsarue 06 06béMe. OCHOBHBIC CBOMCTBA 00BEMOB Ten. Teopema 06 0O0béEME
NPSIMOYTOJILHOTO TMapajiienenunena u cieactBus u3 He€. OObEM IMIMHJAPA,
koHyca. O0BEM 1mapa 1 miomaas chepsl.

[longoOuble Tenma B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIQAsIMU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJL.

Ceuenust mwnuHapa (MapasielbHO W MEPHCHAMKYJISPHO OCH), CEUCHHS
KOoHyca (mapajienbHOEe OCHOBAaHHIO M MPOXOSINEe Yepe3 BEPIINHY), CCUCHHUS
mapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTy U B nipocTpancTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3iioxkeHne BEeKTopa Mo TpEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. Peiienwe 3amady, CBSI3aHHBIX €
MPUMEHCHUEM TMpPAaBUI JEUCTBUM C BekTopamu. IIpsiMmoyronbHasi cucTeMa



KoopauHart B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme 3agaun B
KOOpJIMHATax. YTroia Mexnay Bekropamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHre yrioB Mexay MNpsSMbIMU M INIOCKOCTAMH. KoopAHMHATHO-BEKTOPHBIN
METOJI IIPH PEIICHUH F'€OMETPUYECKUX 3a/a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TIPOTPAMMBI  y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepU3yroTCs:

I'paknanckoe BocnmuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIUU 00YYAIOMIErocs Kak akTUBHOTO
M OTBETCTBEHHOIO YJI€HAa POCCHUHCKOr0 OOIIECTBA, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleAyp TpaxaaHCKOro oOImiecTBa (BBIOOPBI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COLIMAJIbHBIMU HMHCTUTYTAMHU B COOTBETCTBUU C HX
(GYHKUMSIMHA ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAXKIAHCKON UAEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOSIIEMY POCCUMCKON MAaTEeMAaTUKH, ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTeMaTUYE€CKOM IIKOJIBI,
K WCIOJB30BAHUIO ITUX JOCTIKEHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCUHCKOTO HApOAa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, ATUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JEATEIIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B IOCTPOEHHUE YCTOMYMBOTO OYayIIEro.

JcTeTHYeCcKOe BOCIMTAHME:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs ACTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, pEIIECHU, pacCyxkJIeHUH;
BOCIIPUUMYHUBOCTHIO K MATEMaTHYECKUM acTIEeKTaM Pa3IuYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
HWHTEpecax 370pOBOro M 0e30MacHOro oopa3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBbIO (3I0pOBOE TMUTaHUE, COATIAHCUPOBAHHBIM PEXHUM 3aHATUU U

OTJIbIXA, perymisipHas busnueckas aKTUBHOCTb); bu3nuecKoro
COBEPIICHCTBOBAHMUS, npu 3aHSATUAX CIIOPTUBHO-03/T0POBUTEILHOMN
JeSATEIbHOCTHIO.

Tpynosoe BociuTanue:
TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
paznuuHbIM  chepaM  NMPOPECCHOHAIBHOM  IEATENbHOCTH, CBSA3aHHBIM  C



MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymeii mpodeccmrn W Ppeamu30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI,

TOTOBHOCTBIO M CIHOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO W
caM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 33]1ad MAaTeMaTHIECKOW HAMPaBICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO JKOJOTMUECKOW KYJIbTYpbl, MOHUMAHUEM BIIMSHUS
COLIMAJIbHO-DKOHOMHUYECKUX MPOLIECCOB Ha COCTOSIHME MPUPOJHON M COLMATIbHOMN
CpeIbl, OCO3HAaHWEM TJOOATBHOTO XapakTepa HSKOJOTHYECKHX MpooIeM;
OpUEHTallMel Ha NPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUM IS pelleHHs 3ajad B
0o0JIaCTH  OKpYyXKalolel Cpenbl, IUIAaHUPOBAaHUS TIOCTYIIKOB M OIICHKA WX
BO3MOYKHBIX MTOCJIEJICTBUM JIJIs1 OKPYKAIOLIEH CPeIbl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(hOPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayku U  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTHYECKONH HayKh Kak cdepbl YeIOBEUECKOW MeATeIbHOCTH, JITaroB €€
Pa3BUTUS W 3HAUYUMOCTU JUIsl Pa3BUTHSA I[UBUIM3ALMU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMAaTHYeCKOW KyJIbTypOHd KaK CpPEICTBOM IIO3HAHHWS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYI0 W HCCJIEAOBATEIBCKYIO NEATEbHOCTh
WHUBUTyaJIbHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJabTaThl OCBOCHHS MPOTPaMMBbI YYEOHOTO MpeaMeTa
«MaremMaTtuka XapaKTEPU3YIOTCS OBJIAZICHUEM YHUBEPCATbHBIMA
NO3HABAMEIbHbIMU  OCliCMBUSMU,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusMU, YHUBEPCANbHBIMU Pe2YIAMUBHBIMU OeUCTNEUSIMUL.

1)  Vuueepcanvnvie  noznasamenvhvle  Oelcmsus, — 00eCneuusarom
Gdopmuposarue 60a306bIX KOSHUMUBHBIX NPOYECCO8 00VUAOWUXCS (0c8oeHUe
Memoo08  NO3HAHUS — OKpYJcalowe2o  mMupd,  NpuMeHeHue  J102U4eCKUX,
UCCe08aMeNbCKUX Onepayuil, yMenut pabomams ¢ ungopmayuetr).

ba3oBble Jornvyeckue 1eicTBUSA:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MATEMAaTHUCCKHX
O00OBEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMH; (HOPMYITHUPOBATH
OTIpEJICICHUs] ~ TOHSATUW; YCTAHABJIMBATh  CYIIECTBEHHBIM  TMPHU3HAK
KJIacCU(UKaIIMA, OCHOBAaHMS I OOOOIICHHWS W CpPaBHECHHS, KPUTCPUU
IIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opMymupoBaTh U MNPeoOPa3OBBIBATH  CYKICHUS:
YTBEPAHUTEIbLHBIC W OTpPHIIATCNIbHBIC, CIWHUYHBIC, YacCTHBbIC W OOIIHE,
YCIIOBHEIE;

e BBIABISITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM  H
npoTtuBopednsi B (aKkTax, MAHHBIX, HAOIIONCHUSIX W YTBEPKICHUSX;



npeajiaraTh  KpUTEpUU  JJIS  BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

e Jl€JaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX M
MHIYKTHBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOYEHNH 110 aHAJIOTHH;

e MPOBOJHUTH CaMOCTOSATENEHO J0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MpsSMble U OT MPOTUBHOIO), BHICTpAaUBATh apryMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIbL;

e BBIOMpATH CIOCOO pelIeHUsT y4eOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHUS, BHIOMpPATh HamOoOJee TOAXOMAMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble uccienoBarejJbCcKie 1eHCTBHA

e HCIOJb30BATH BOINPOCHI KAK MCCIEIOBATENbCKUNA MHCTPYMEHT IMO3HAHMS;
(GbopMyaMpoBaTh BOIPOCH, (PUKCUPYIOIIME MPOTHBOPEUYHUE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (opMuUpoOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITETILHO CILJITAHUPOBAHHBIN HKCIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOro
O0OBEKTa, SABJIECHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SIBICHUSIMH, POIIECCAMHU,

e CaMOCTOSITENIBHO (hOPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yjbTaTaM
IpOBEAEHHOTO HAOIIOACHUS, HMCCIEIOBaHUs, OIIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00OOIIECHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCA, a TAKKE BbBIABUTAThH
MPEANOJIOKEHNS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

e BBIABISATH JACPUIUTH MHPOPMALIUU, JTAHHBIX, HEOOXOAMUMBIX IJIsi OTBETA
Ha BONPOC U JJI PEIICHUs 3a7a4u;

e BbpIOMpaTh HWHPOPMAIMIO M3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS,

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, IPEJACTABIATH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OILICHUBATH HaJIEXKHOCTh uHbOopMaIu o CaMOCTOSATEIIBHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanohvlie KoMMyHukamueHuvle  Oelicmgus,  00ecneyusarm

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

OO0wmenne:



BOCIPUHUMATh M  (OPMYJIMPOBaThb CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U II€JIAIMU OOIIEHUS; SICHO, TOYHO, TPaMOTHO BBbIpaXaTh CBOIO
TOYKY 3pEHHS] B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh [TOJIyYE€HHBIN pE3yJIbTaT;

B X0JI¢ 00CYXJIeHUS 33]1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAEMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAllCICHHbIC Ha MIOUCK
pELICHUs; COMNOCTaBIsATh CBOU CYXKICHUS C CYXICHUSMU JpPYTUX
YYaCTHUKOB JHayiora, oOHapy»XUBaTh Pa3jiMuvMe U CXOJCTBO IMO3ULIUHN; B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHHUS;
OPEJICTaBISITh  pPE3yJbTaThl  pEelIeHHs  3a/Jayd,  JKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 [IPE3EHTAIlMM U OCOOCHHOCTEHN ayAUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMATh W HWCIOJB30BAaTh  MPEUMYIIECTBA  KOMAaHIHOHW |
WHIUBUyaIbHON pabOThI IPH pelIeHUH yIeOHBIX 3aa9; IPUHUMAThH I1ETh
COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMIO COBMECTHOU
paboThI, pacpeaesTh BUIbI padOT, 10roBapUBaThCs, 00CYKAaTh MPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTIOJICH;
y4acTBOBATh B IPYIIOBLIX hopMax paboThI (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBD» M HWHBIC); BBINOJHATH CBOK 4YacTh pPabOTHI W
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JAPYTHMH YJIE€HAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIIMUN TPOIYKT MO KPUTEPHUSIM,
chOpMyYIMPOBAHHBIM YUaCTHUKAMHU B3aUMOICHUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusaiom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PELLIEHUS 3a7au, BEIOUPATh CIOCO0 pelIeHus
C Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELLICHUN ¢ YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIBb:

BJIAJE€Th HAaBBIKAMU TO3HABATENbHOM pediekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEWCTBUU U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJaJeTh crnoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJS —Ipolecca MU
pe3yJibTara peleHnss MaTEMaTHYECKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPU PELICHUU
3a/layd, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSATENbCTB, NaHHBIX, HANIEHHBIX OIIMOOK, BBISABICHHBIX TPYAHOCTEN;



e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JOCTWKEHUS WM HENOCTHKECHHS DPE3YNbTAaTOB JEATEIBHOCTH,
HaXOAHTh OMIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, NPAMasi, IJIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX IPU PELICHUU
F€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTD U NEPIEHAUKYISIPHOCTh MPSIMBIX
U IIJIOCKOCTEHN.

KnaccuduurpoBaTe B3aMHOE pPACHOJIOKEHHUE NPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHATHSAMM: ABYTPAHHBIN YroJl, TpaHd JABYTPAaHHOIO Yrija,
pedpo ABYTrpaHHOIO yria; JUHEWHBIA yroja ABYTpaHHOrO yria, rpajaycHas Mepa
JBYTPAHHOTO yIJia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHHUK, BBITYKJIbIA M HEBBITYKJIBIHI
MHOTOIPAHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUIIbHBI MHOTOTpaHHUK.

Pacno3HaBaTh OCHOBHbBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMua; TpU3Ma,
MPSIMOYTOJIBHBIN TIapaJijieNienurei, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHHMKH,  BbIOMpas ~ OCHOBaHUS IS
KiIaccupukanuy (BBIMYKIIBIE W HEBBIMYKIIbIE MHOTOTPAHHUKH; TPAaBHJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJieIeIUIeabl).

OnepupoBath MOHATUSAMHU: CEKYLIas IIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIb3YSI METOJI CIEA0B.

Crpouth ce€YeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1a4n Ha HaxXOXJEHUE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Uiu
QITOPUTMAM, TNPHUMEHSSI HW3BECTHBIE AHAIUTHYECKHE METOJIbl IPU PELICHUU
CTaHJAPTHBIX MAaTEMATHYECKUX 3aJa4 Ha BBIYMCICHHE PACCTOSTHUN MEXKIY IBYMS
TOYKaMH, OT TOYKA JO MNPSIMOM, OT TOUYKHM [JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIMMUCS MTPSMBIMHU.

Pemmarp 3a7aun Ha HaXOXJIEHUE TEOMETPUUYECKUX BEJIMUMH 1O 00paslaM Hin
QITOPUTMAM, TNPHUMEHSSI HW3BECTHBIE AHAIUTHYECKHE METOJAbl IPU PELICHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHUE YIVIOB  MEXAY
CKPEIMBAIOIIMMUCS HPSIMBIMU, MEXIy MNPAMOHM M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, JIBYTPaHHbIX YTJIOB.



Bbruncnsate 00bEMBI M IIIOIIAM MOBEPXHOCTEN MHOTIOIPAaHHUKOB (MpU3Ma,
nupaMuga) € NOpuMEHEHHeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOIIASIMU TOBEPXHOCTEM, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPUS B IHPOCTPAHCTBE; LIEHTP, OChb M
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MIIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekarp, mpeoOpa3oBbIBAT W HUHTEPHPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (UTYpax, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKAX.

[TpumeHaTh reomeTpuyeckue (axkThl A PEHIeHHUs CTEPEOMETPUUYECKHUX
3a/1a4, TPEANOJIAraoINX HECKOJIBKO IIAr0B PEUICHUS, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP NpOCTEWIIME NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNTH NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKWA3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJMyYECHHBIE 3HAHUSA HA NPAKTHKE: aHAIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HW3Y4YCHHbIE IIOHATUSA B IPOLECCE IIOUCKA pPEUICHUs
MaTeMaTHYeCKd C(HOpPMYIHpPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJIbHbIC
CUTyallud Ha s3bIKE T'EOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BAaHUEM F€OMETPUUYECKUX MOHATUI U TEOPEM, ammapara aiareOpsbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIUYMH.

11 KJIACC

OmnepupoBaTh NOHATUSAMHU: LMJIUHApPUYECKass IMOBEPXHOCTb, OOpas3yrolne
HUIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  ITOBEPXHOCTH,
oOpa3zyroume KOHHYECKOH MOBEPXHOCTH, KOHYC; c(hepuyeckas MOBEPXHOCTb.

Pacrio3HaBats Tena BpamieHus (IHIHHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOYUYESHUS TEJl BpALICHUSI.

Knaccudunmposats B3auMHoOe pacroyioxeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CErMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJOS, BHICOTA LIAPOBOIO CIIOS,
IaPOBOU CEKTOP.

Boruncnsate  00BEMBI M MJIOIIAAM  MOBEPXHOCTEH  Tel  BpauleHus,
reOMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAaHHHMK, BIHCAaHHbII B cdepy u
ONHCaHHBIM OKOJIO c¢epsl; cdepa, BIUCAHHAsT B MHOTOIPAHHUK WIH TEJO
BpAICHMS.

BbuncasTe COOTHOLIEHMSI MEXIY IUIOLIaJsMHU MOBEPXHOCTEH U 00BEMaMU
MOO0HBIX TE.



N300paxaTs u3yyaemble (UIYpbl OT PYKM U C HPUMEHEHUEM IIPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbImonHATE (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAICHUS.

W3Bnekatb, WHTEPNPETHPOBATH M MPeoOpa3oBBIBATH HMHQPOPMAIHIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO Ha yepTeXkax U
PUCYHKaX.

OnepupoBarth MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBITIONHATE  JEHCTBUSA  CJHOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHU 00JIa/1al0T.

[IprMEHATH MPAaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUAMU: JTEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrod MEXAY
BEKTOpaMHU, CKaJSIPHOE MPOU3BEJIEHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M MPOU3BENCHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsSIpHOE MPOM3BEIEHUE, pPACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIUHAT.

[TpumenaTs reomeTpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANnoaratoX HECKOJIbKO IaroB PelIeHuUs, €ClIM YCIOBUS PUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocreiiime reoMeTpuuecKue 3aJadyd Ha ITPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METO/A.

Pemate 3amauM Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUH W
HaX0XJIeHWE FeOMETPUUECKUX BEJMUYMH M0 00pa3liaM WK aJropuTMam, MpUMEHsIS
W3BECTHBIE METO/BI IIPU PELIEHUH CTAaHIAPTHBIX MaTEMaTUYECKUX 3aa4.

[IpumeHAT, OpoCTEHIIME TPOrPaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aaU.

[IpuBoAMTH HpUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MOJy4YEeHHbIE 3HAHUS Ha NPAKTUKE: aHAJIU3UPOBATh pPEalIbHbIC
CUTyallUM U TPUMEHATh HW3Y4YEHHBIC MOHSATHUSA B IMpOIlecCe IOUCKA pPElIeHUs
MaTeMaTHYecKd C(HOpMYIHpPOBAaHHOW MPOOJIEMbI, MOJAEIUPOBATH pPEajbHbIC
CUTyallUM Ha $3bIKE TEOMETPUH, HCCIEAOBaTh ITOCTPOEHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKHUE 3aJa4M, CBSI3aHHBIE C HAXO0XJACHUEM TI€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

~N o o1 b~

HaumeHoBaHMe pa3iesioB U TeEM
NporpamMmbl

Bgenenue B CTCPCOMETPHULIO

[Ipsimbie ¥ TNIOCKOCTH B MPOCTPAHCTBE.
[TapannenpsHOCTh NPAMBIX U INIOCKOCTEN

[lepneHuKyISPHOCTD NPSAMBIX U
IJIOCKOCTEN

VYTriael MEXAY NPAMBIMU U INIOCKOCTSIMU
MHororpaHHuKH

OO6BbEMBI MHOTOI'PaHHUKOB

IloBTOpEHME: CeueHus, pacCTOSHUS U
YTJIBI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4decTBo 4acoB

Bcero

10

12

12

10

68

KonTposabHbie
padoThI

111

IpakTHyeckue

padoThI

19

DJIeKTPOHHBIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypchbl



11 KUIIACC

HanmenoBaHue pa3/iesioB U TeM
Ne i/
NporpamMmal

Tena Bpamenus
O0BEMBI TE
BekTopsl 1 KOOPAMHATHI B TPOCTPAHCTBE

[ToBTOpEeHHE, 0000IICHHE,
CHCTEeMAaTHu3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

Koan4decTBo yacoB

Bcero

12

10

34

KonTposabHbie
padoThbI

IpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsimuecTBO 4acos JJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabnbie IlpakTHueckue
n/n Bcero u3yuyeHuss o0paszoBaTebHbIC
padoThI padoThI
pecypcsl

OCHOBHBIE NIOHATHUS CTEPEOMETPUU: TOUKA,

npsiMasi, MI0CKOCTb, IPOCTPAHCTBO.

[TpaBuna n300paxeHus Ha pUCYHKaX: 1
n300paKeHHs INIOCKOCTEH, MapaslleIbHbIX

HpsSMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

IlonsTus: nepeCceKaromuecs 1miIOCKOCTH,

niepeceKaroIuecs npsmast U II0CKOCTh L
[TousTHs: Iepecekarorecs IIOCKOCTH, 1
nepeceKaromuecs npsmast U IIOCKOCTh

3HaKOMCTBO C MHOT'OI'paHHUKaMH,

N300pakeHNe MHOTOTPaHHUKOB Ha 1
pPHUCYHKaX, Ha MPOEKIIMOHHBIX YePTEkKax

HauanpHble cBeieHus 0 KyOe U mupaMu/e,

ux pa3BépTku U Mozenu. CeueHus 1
MHOTOTPaHHUKOB

HauanbHbie cBeieHUs 0 KyOe U mUpaMue,

ux pa3BeépTKu U Mozenu. CedeHus 1

MHOT'OI'paHHHUKOB

[MToasAaTHE 00 aKCMOMATHYECKOM
MOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI 1
CTEPEOMETPHUHU U CIICACTBUS U3 HUX



10

11

12

13

14
15
16

17

18

19

[Tonarue 00 akcHOMAaTHYECKOM
MIOCTPOECHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

IMousTre 006 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX
ITousarue 00 aKCHOMAaTHYECKOM

HOCTPOEHUHU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUU U CIEICTBUS U3 HUX
B3anMHOe pacnosnoxeHue npsMbIx B
IPOCTPAHCTBE. MePEeCcEeKaArONINecs,
napajesbHble ¥ CKPEeIMBaIOIINECs
npsiMble

[TapajuteIpHOCTB NPAMBIX U IUIOCKOCTEH B
HPOCTPAHCTBE. MapajlleIbHble NPsMbIE B
IPOCTPAHCTBE; NapauIeIbHOCTD TPEX
HPSMBIX

[TapamienpHOCTD MPSIMBIX U IIJIOCKOCTEN B
npoctpaHcTie: [lapamienbHOCTs TPAMON U
IUIOCKOCTH

VYTIIbl ¢ COHANpaBIEHHBIMH CTOPOHAMHU
Yros Mexay NpsIMbIMHU B IPOCTPAHCTBE
Yron Mexay npsAMbIMU B IIPOCTPAHCTBE
[TapaeapHOCTh MIOCKOCTEN:
napasuieJIbHble INIOCKOCTH

CBolicTBa napaienbHbIX IIOCKOCTEN

[Tpocreiimue npocTpaHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTHU: TETPa’ap, KyoO,



20
21

22

23

24

25

26

27

28

29

30

31

32

napaieNenunes

[TocTpoeHue ceueHuii

[TocTpoenue ceuenuii

KonTponbHas padora no teme "IIpsmbie u

IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienpHOCTD MPSIMBIX U IJIOCKOCTEN

[leprieHAUKYIISIPHOCTH IPSIMOM U
IUIOCKOCTH: NEPIIEHAUKYIISIPHBIC IIPSIMBIE B
IIPOCTPAHCTBE

[Tpsimble napaienbHbIE U
NEPIEHINKYISPHBIE K INIOCKOCTH

IIpsiMble napasienbHble U
NEPIEHINKYISPHBIE K INIOCKOCTH
IIpu3HaK neprneHIuKyIApHOCTH PSIMON U
IUIOCKOCTH

IIpu3HaK nepreHIuKyIAPHOCTH NIPSIMON U
IUIOCKOCTH

TeopeMa 0 npsAMOM NepIEH UK YIAPHON
IUIOCKOCTH

Teopema o npsAMON NepHIEeH UK YISIPHON
IUIOCKOCTH

TeopeMa 0 npsAMOM NepIIEH UK YIISIPHON
IUIOCKOCTH

[lepneHauKyIsAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

[lepneHAMKYyIAp U HAKIIOHHBIE: PACCTOSTHUE
OT TOYKH J0 IIJIOCKOCTH, PACCTOSIHUE OT



33

34

35

36

37

38

39

40

41
42
43

44

IPSIMOM 10 TUIOCKOCTHU

[lepnieHANKYIIAp U HAKIIOHHBIC: PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT

HpHMOfI J0 IINIOCKOCTH

Hepnequ/IKymIp W HAKJIOHHBIC: PACCTOSIHUC
OT TOYKHU OO0 IINIOCKOCTH, paCCTOAHUE OT

IPSIMOM 10 TNIOCKOCTHU

VYTI1bl B IPOCTPAHCTBE: YIOJd MEXKIY
IPSIMOM U IJIOCKOCTBIO

JIByrpaHHBbIN yroJ, JMHEUHBIA Yo
JBYTPaHHOTIO yrila

JIByrpaHHBbIN yroJi, JUHEUHBIA yroi
JBYTPaHHOTIO yria
[TeprieHIUKYIAPHOCTD IUIOCKOCTEHN:
NpU3HAK NEPHIEHAUKYISIPHOCTH IBYX
IUIOCKOCTEH

IlepneHAMKYIAPHOCTD INIOCKOCTEN:
NpU3HAK NEPHIEHANKYISIPHOCTH IBYX
IUIOCKOCTEH

IlepneHAMKYIAPHOCTD INIOCKOCTEN:
NPU3HAK NEPHEHAUKYIISIPHOCTH IBYX
IUIOCKOCTEH

TeopeMa o TpéX nepneHANKYIApax
Teopema o TpEX mepneHAUKYISIpax
Teopema o Tpéx nepneHAuKYIsIpax
KonrtponbHas pabora no remam
"IleprieHIUKYISIPHOCTD MPSMBIX U

wiockocTeil" u "Yriel Mexy NpSIMbIMH U



45

46

47

48

49

50

51

IUIOCKOCTIAMHA"

[ToHsiTHEe MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBl MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIMYKJIbIe MHOTOTPAHHHUKU; Pa3BEPTKA
MHOTOTPaHHUKA

[Tpusma: n-yronpHasi npu3Ma; rpaHu u
OCHOBAHUS MPU3MBI; IpSIMast U HAaKJIOHHAs
IpU3MbL; OOKOBasI U MOJIHAS TTOBEPXHOCTh
IPU3MBI

[Tapayuenenunen, NpsMOYrOJIbHBIN
napaJjiesenunes] 1 ero CBONCTBa
[Iupamupaa: N-yronbHas nupamuaa, rpaHu 1
OCHOBAHUC IMTUPAMUIBI; OOKOBas U II0JIHAS
HOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yced€HHas mupamua

[TpaBubHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUILHOTO MHOTOIpPaHHUKA; TPABUJIbHAS
npu3Ma 1 IpaBWIbHAs TUPAMUIA;
NpaBWIbHAs TPEYroibHas NUpaMUIa U
NpaBUWIbHBINA TETpa’Ip; KyO

[IpencraBieHue O MPaBUIIBHBIX
MHOTOTPaHHUKAX . OKTadIp, JOACKAdP U
HUKOCAdIP.

CuMMmeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSAMOH, INIOCKOCTH.
OJeMEHThl CHMMETPHUH B MIMpAMUAAX,
napajuIeenune1ax, IpaBUIbHbIX
MHOTOI'paHHHKAX



52

53

54

55

56
57
58
59
60
61
62
63

64

65

66

Brruucnenue 31€eMEHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHau, yribl

[Tnomane 60KOBOM OBEPXHOCTH U IMOJTHON
MOBEPXHOCTHU NPSIMOM MPU3MBI, TIOLIATAb
OCHOBaHMi, TeopemMa 0 OOKOBOH
HNOBEPXHOCTHU NPSIMOU MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTH MPABUJIBHOM MUPaMU/IbI,
Teopema O TIoAau OOKOBOM MOBEPXHOCTH
YCEUYEHHOM MUPAMHUIbI

Konrtponpnas padora o reme
"MHororpaHHUKH"

[Tonsite 06 00bEME
O0bEM upamMuIbl
O0BEM MUpaMuIbI
O0bEM mupamMuIbl
O0bEM mupamMuIbl
O06BEM npu3MBbI
O0bEM pU3MBI
O0BEM npu3MBbI

KontponbHas pabora no reme "O0bEMBI
MHOTOTPaHHUKOB"

[ToBTOpEeHME, 0600IICHNE CHCTEMATH3AIUS
3HaHui. [locTpoeHne ceuennii B
MHOTOTPaHHUKE

[ToBTOpEeHUE, 0600IICHNE CHCTEMATH3AIUS
3HaHWW. BeIuucienne paccTosTHUN: MEXIY
JBYMsI TOUKaMH, OT TOYKHU A0 IPSIMOM, OT

N e = i T = T R =

-



TOYKH OO IIIIOCKOCTHU, MCIKAY
CKPCIHIUMBAOITUMHUCH ITPAMBIMHA

67 HToroBast KOHTpoOJIbHAs paboTa

[ToBTOpeHue, 0600IIeHNEe CUCTEMATH3AIHS
3HaHUU. BeluncaeHue yrioB: MEXIy

68 CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY
OpsIMO U MJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YIJIOB MEXAY INIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



11 KJIACC

KoanuyecTBO 4acoB DJIEKTPOHHBIE
Nen/m Tema ypoka Kontpoabubsie IIpakTnueckue Aara HHpPOBLIC
Bcero u3yyeHusi oOpa3oBaTe/bHbIE
padoThI padoThI pecypen
Cdepa u map: neHtp, paguyc, 1uamerp; 1
IUIOIA/Ib MOBEPXHOCTHU Cephl
B3aumuoe pacnonoxxenue chepsl U
TUIOCKOCTH; KacaTelbHas TNIOCKOCTh K 1
chepe; wiomanb chepsl
N3o0paxenue cdepsl, mapa Ha 1
miockocT. CedeHus 1apa
[unuHapuyeckas MOBEPXHOCTb,
oOpa3yroIue MUIHHAPUIECKOM 1
MOBEPXHOCTH, OCh IMITHHAPUICCKOM
MOBEPXHOCTH
HunmuHap: ocHOBaHUS U OOKOBAS
MOBEPXHOCTh, 00pa3ykoIIas U OCh, 1

TUIOIIA/Ib OOKOBOH M MOJIHOM

MOBEPXHOCTHU

Konuueckasi moBepxHOCTbh, 00pa3yrolue
KOHUYECKON OBEPXHOCTH, OCh U 1
BEpUIMHA KOHUYECKON MOBEPXHOCTH

Konyc: ocHOBaHME U BEpIINHA,

o0pa3yrolas U 0Ch; oAb OOKOBON U 1
MOJIHOM TTOBEPXHOCTHU

Yceu€HHbIN KOHYC: 00pa3yronue u 1



10

11

12

13
14
15

16

17

18
19
20

BBICOTA; OCHOBAHMS U OOKOBas
MTOBEPXHOCTh

N300paxkeHre KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TUTOCKOCTBIO, TTAPAILICIIbHOM
OCHOBAHUIO, M TUIOCKOCTBIO, MTPOXOISIICH
4yepe3 BEPIIHMHY)

KomOuHanus Ten BpalieHus u
MHOTOT'PAaHHUKOB

MHOTrorpaHHHUK, OMIUCAHHBIA OKOJIO
cdepsl; cdhepa, BIMcaHHas B
MHOTI'OI'paHHUK WJIM B TCJIO BPAIICHUA

N300paxkeHre NMIHHIPA HA TUIOCKOCTH.
Pa3péprka unnunapa. CeueHus
nuInHApa (TUIOCKOCTHIO, MapauieIbHON
WM TIEPTIICHIUKYISPHONW OCH LIUITUHAPA)
[Tonsitue 06 06bEMe. OCHOBHBIE
CBOIicTBa 00BEMOB TET

OO0BEM uIuHApa, KOHYyca

O06béM m1apa u miouaab chepsl

[TonoOHbIe Tena B MPOCTPAHCTBE.
COOTHOIIEHUS] MEX 1Y IUIOIMIASIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJ

KonTponbnas pabota no remam "Tena
BpaieHus” u "OO0bembl Ten"

BCKTOp Ha IJIOCKOCTU U B IPOCTPAHCTBE
CrokeHre U BEIYATAHUE BCKTOpPOB

YMHOXKEHHE BEKTOpa HA YHUCIIO



21

22

23

24

25

26

27

28

29

30

Pa3noxenue BekTopa 1o Tpém
HEKOMIUIaHAapHbBIM BekTopaM. IIpaBuio
napasuleJenunena

Perienue 3amga4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPABUII IEHCTBUM C
BEKTOpPaMHU

[IpsimoyronbHas cucreMa KOOpJUHAT B
npoctpancTBe. KoopauHats! BeKTOpa.
[Ipocreiimue 3axaun B KOOpAMHATAX

VYron mexay BekTopamu. CransipHOE
MIPOU3BE/ICHUE BEKTOPOB

Beruncnenue yriioB Mex1y pssMbIMU U
IJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METOI TIPH
pEeLIeHN TeOMETPUYECKUX 3a7au

KonrponsHas pabora no reme "BekTopsl
Y KOOP/AMHATHI B TPOCTpaHCTBE"

[ToBTOpeHwue, 06001IeHIE U
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxkTel, TEOPEMBI Kypca
IAHUMETPHH

[ToBTOpenue, 0600IICHIE 1
cucremMarusanus 3HaHui. OCHOBHbBIE
¢burypsl, GpaxkTel, TEOPEMBI Kypca
TUTaHUMETPHH

[ToBTOpenue, 0600IICHIE 1

CUuCTeéMaTu3anusa 3HAHUH. 33.,[13‘{1/1
IJIAHUMETPHUU U METOBI UX PCIICHUA



[ToBTOpEeHHE, 0600IICHIE 1
31 cHCTEeMAaTH3aluus 3HaAHUHI. 3a1adyu
TUTAHUMETPHUH U METOJIbI UX PEIICHUS

[ToBTOpeHme, 06001IIeHNE 1
cucreMmarusanus sganuii. OCHOBHEIE

32 ¢burypsi, haxTel, TEOPEMBI Kypca
CTepEeOMETPUU

33 HroroBas koHTpoNbHAs paboTa

34 [ToBTOpeHme, 00001IeHIE 1

CHUCTEMATHU3al A 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YHEHUKA

* MaTtemaTuka: anreOpa 1 Hayajla MAaTeMaTHYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpust, 10-11 xmaccewl/ Aranacsa JI.C., byty3os B.®., Kagommnes C.b. u

npyrue, AkunonepHoe oomectso «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonunueckue pekoMmenaanuu as yuutens. 10-11 knaccesl (k yueOHUKY

Artanacsn JI. C. u ap.). UsparensctBo "lIpocBemenue”

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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