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INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
ooyuarormuxcst 10 -11 «kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO
rOCyIapCTBEHHOT'O 00pa30BaTEeIbHOTO CTaHAApTa CPEAHETo 001Iero oopa3oBaHus,
C yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWM, TPEOBABIIEMBIX K
MaTeMaTHUYeCKOMY OOpa30oBaHUIO, W TPaJAULUNA POCCHICKOTO OOpa30BaHMS.
Peanuzanust mporpaMMpl 00eCIIeUnBaET OBJIAJACHUE KITFOYEBBIMU KOMIICTEHITUSIMH,
COCTaBJISIFOIITUMU OCHOBY JUIS CaMOPA3BHUTHS ¥ HEMPEPHIBHOTO OO0pa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W II03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIINXCSI.

HEJN N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHusl OOYCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyYEHHs I€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pasButusg oOyuaromuxcs, (GopMUpOBaHUA (YHKIUOHAIBHOW MaTeMaTHUYeCKON
TPaMOTHOCTH, U3YUYCHHSI APYTUX yUEOHBIX AUCHHUIUINH. Pa3BuTHe y o0yuarommxcs
MPaBUIBHBIX TMPEJICTAaBICHUA O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPUUYECKUX
abcTpakuui, COOTHOLIEHUH PEAJbHOTO M HUACAIBHOTO, XapaKTepe OTpaKeHUs
MaTEeMaTHYECKONM HayKOHl SBJIEHHH M MPOLECCOB pEalbHOIO MHpa, MECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMATUYECKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIICHHs, HEOOXOAMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcst OOHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOiiero oOpa3oBaHus, TaK Kak o00eCleurBaeT BO3MOXXHOCTh M3Yy4YEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormdeckoe MbIieHHe, (HOpMHpyeMoe TpU H3YYCHHH OOYJarOIIMMHUCS
HNOHSTUMHBIX OCHOB F€OMETPHUH U MOCTPOCHUU LIENOYKH JIOTHYECKUX YTBEPKACHUN
B XOJ€ pEIICHUs TeOMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTb U OINPOBEPraTh
THIOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCA TPHU PENICHUH 3a/ad eCTeCTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsAX AEATeNbHOCTH udenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, (opMa
OTPaKEHUS OKPYXKAIOIIETO MHpA, YCIOBHE YCIEIIHOTO TO3HAHWS U aKTUBHOTO
npeoOpa3oBaHusl  JEUCTBUTENBbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHJbI y4eOHOW U TPYIOBOM MAESITEIBbHOCTH,



ABJISIETCSI OJAHUM U3 MPOQPECCHOHANIBHO BAXKHBIX KAYECTB, MOATOMY AaKTyallbHA
3amaya (opmupoBaHus y 0OydYarolUMXCs MPOCTPAHCTBEHHOI'O MBIIIJIEHUS Kak
Pa3HOBHIHOCTH OOpa3HOrO0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIHLHOCTH IO MHOTUM HapPaBJICHUSM.

[lenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomeTpus» Ha 6a30BOM
ypoBHE 0O0ydeHuss — 00I11e00pa3oBaTeibHOE W OOIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcst — 4yepe3  oOecnedeHre  BO3MOXKHOCTH  NPUOOpETeHUs U
WCMOJIb30BAaHUSI CHCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUM W JICWCTBHH,
CHEIM(PUYHBIX T€OMETPUH, BOSMOXKHOCTH YCIEIIHOTO MPOIOJKEHHST 00pa3oBaHus
M0 CIEHHUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM UCTI0JIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHA3HAuYEHA s
OoOy4Yaronuxcsi CpeiHel IIKOJbl, HE UCIIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oOpazoBanusi. Takum oOpa3zoM, oOydaroyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MAaTEMaTUYECKUE YMEHUS, CBSI3AHHbBIC
co cnenupuKoil TreoMeTpuM M HEOoOXOAuMbIe MJi1 JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0oro, oHM UMEIOT BO3MOXKHOCTh M3YUUTh T'€OMETpUI0 Ooiiee
riyOOKO, €cii B JlaJbHEWIIEM BO3HUKHET HEOOXOJIUMOCTh B T'E€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATENBHOCTH.

JlocTikeHHe 1€  OCBOEHMSI MPOrpaMMbl O00ECIIEUMBAETCS PpPELIEHUEM
COOTBETCTBYIOIIMX  3ajay. I[IpuoputeTHbiMM 3ajadyaMH  OCBOECHHMSI  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kaccax sBisIrOTCS:

e (opMupoBaHuEe MNpEACTaBICHUA O TEOMETPUM KaK 4YacTU MHUPOBOMU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuE NpENCTAaBIECHUS O MHOTOIPaHHUKAaX W TeJax BpalleHUs
KaK 0 BRXHEUIIMX MATEeMAaTHYECKUX MOJIEISAX, MO3BOJIIONINX OMUCHIBATH
Y U3y4aTh pPa3HbIE SIBJICHUS OKPYKAOIIET0 MUPA;

e (opmMupoBaHue yMeHHs paclo3HaBaThb Ha 4YEPTEKaxX, MOJEISIX U B
pealbHOM MHUpPE MHOTOTPAaHHUKH U TeJia BpallleHUs,

e OBJAJCHUE METOJAMH PEIICHUS 3a/Ja4 Ha TIOCTPOCHUS HAa U300PAKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTPAaHHHMKAX U TeJaxX BpalleHUs U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aJNrOpUTMaMU  pEUIeHUS  OCHOBHBIX  THUIOB  3ajiay,
dbopMupoBaHNEe yMEHUS TPOBOJUTH  HECIOXKHBIC JOKA3aTelbHBIC
pacCcy X IeHUs B XOJ€ PELICHUS] CTEPEOMETPHUUECKUX 3ajady M 3aJay C
MPAKTUYECKUM COJICPKAHUEM,

e pa3BUTHE HWHTEJJIEKTYaJTbHbBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaroniuxcsi, MO3HABaTEIbHON  AKTUBHOCTH,  MCCIEIOBATEIBCKUX
yMEHUH, KpUTUIHOCTH MBITIICHUS;



e (opmupoBanue (GyHKIMOHATIBLHOM IPAMOTHOCTH, pEeNeBaHTHOMN
F€OMETPUU. YMEHHME pPACIO3HABATh MPOSBICHUS TIE€OMETPUUYECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTYalMsIX M MPU HU3YyYEHUH JAPYTHX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh WX Ha A3BIKE
T€OMETPUU U CO3JaBATh TEOMETPUUECKHE MOJEIHU, TPUMEHSITH OCBOCHHBIN
F€OMETPUYECKHUI amnmapar [Js pElICHUs NPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATh U OLIEHUBATH ITOJYYEHHBIE PE3YJIbTaTHI.

OTIMYNATENBEHON OCOOEHHOCTBIO MPOTPaMMBI SIBJISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPUM B HaAyale €ro M3y4YeHHs 3a/Jad, pellaeMblX Ha YpOBHE
WHTYUTUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajll
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JalbHENIIEMY U3YUYEHUIO MPEIMETA.

[Tpenmnourenue oTAAETCA HATSAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETHYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEAMETHO-
IIPAKTUYECKON JAEATENBHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEACTABICHUMN Y
YUAIIUXCA B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pEelIeHUs 3aJad Ha
CO3JaHME  MPOCTPAHCTBEHHBIX 0O0pa3oB M  3aJady Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3maHue oOpa3za MPOBOAUTCS C OHNOPOM Ha
HarJsiJHOCTh, @ ONEepupoBaHHE oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HarJIIHOCTH, MBICIIEHHOTO U3BMEHEHHMS €r0 UCXOAHOTO COJIEP KAHMS.

OcHoBHBIE copaepxkaTenbHble TUHUU Kypca «I'eomerpuu» B 10-11 knaccax:
«MHuororpanHuku», «lIpsMble U INIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BEeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensercs He TOJBKO IO COJEp)KAaTENIbHBIM JIMHHMSAM, HO M IO T0JaM
oOy4eHUs Ha YPOBHE CpeJIHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjbTaTam
OCBOEHHUSI pabodeil mporpamMMmbl, pacnpelneiéHHbIM MO0 TojaM oOydeHus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOObl OBJaJE€HUE TE€OMETPUUYECKUMHU
NOHATUSMH U HaBBIKAMHU OCYLIECTBIISJIOCH IOCIEA0BATENIBHO U MOCTYIIATEIBHO, C
COOJII0/IEHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIIUCH B
OOLIyI0 CHUCTEMY T'€OMETPUYECKHMX MPEJICTABICHU OOyYarouIuxcs, pacliupss u
yryOnsis e€, 00pasys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reometpun otBoautcs 2 yaca B Hegemo B 10 kimacce u 1 gac B
Heneno B 11 kitacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEP KXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHSATHS  CTEpEOMETpUH. ToOuka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. [loHsATHE 00 aKCHOMAaTH4YECKOM TOCTPOCHUU CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUH U CIECICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IMpsAMBIX B IIPOCTPAHCTBE. IEPECEKAOIIMEC,
napaJulelIbHble W CKpelluBarommecs mnpsMbsle. llapamnensHOCTs HPSAMBIX H
IUIOCKOCTEW B NPOCTPAHCTBE. MAPAJUICIBHBIE TMPSAMBIE B  IPOCTPAHCTBE;
[apaJuIeIbBHOCTh TPEX MPSMBIX; HNAPALICIBHOCTD NMPSAMOM M IUIOCKOCTU. YTJIBI C
COHAIIPaBICHHBIMA CTOPOHAaMM; YIOJd MEXIy IpPsAMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh  IJIOCKOCTEM: napajulejibHble  IUIOCKOCTH, CBOMCTBaA
napajuleNibHBIX IuIocKocTed. Ilpocreiimne mpocTpaHCTBEHHbIE (QUIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, MapajjiesIeuIe]]; IOCTPOEHUE CEUEHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPIIECHINKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPsAMBIE MapAJUICIbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA MPSAMOM U IUIOCKOCTH, TeopemMa O MpsMOU
NEPIECHIUKYJISIPHOW TUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE. YIOJ MEXIy NPSIMOU H
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHMHBIA Yroid JBYTPaHHOIO  yIJIa.
[leprieHIMKYJSIp U HAKIIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  MJIOCKOCTH,  MIpoeKuuss  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIMKYISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIECHAUKYJSIPHOCTH  JIBYX
miockocTen. Teopema o TpEX MEpPIEeHIUKYISPAX.

MHoOrorpaHHuKHu

[IoHATHE MHOTOIrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKHY; pa3BEPTKA MHOrorpaHHuka. [Ilpusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHHUS NMPU3MBbI, IpsiMasi U HaKJIOHHAs MpU3Mbl; OOKOBas U
MTOJTHAs ITOBEPXHOCTh MIPU3MBI. [Tapannenenurnen, PSMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. llupammpma: n-yronpHas nupamuga, TpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOIHASI TIOBEPXHOCTh MUPAMU/IbI; TIPABUIIbHAS U
yceu€HHass MNHpaMHja. OJEMEHThl Npu3Mbl M nupamuisl. IIpaBuibHbIE
MHOTOTPAHHMKU: MOHATHE MPAaBUJIBHOIO MHOTOIPAHHUKA; NpPaBUJIbHAS MPU3MaA U
NpaBWJIbHAs MHPAMHIA; NPaBUJIbHAS TPEYrojibHasg MNHPaMUAa W IPABWIbHBIN
terpa’ap, KyO. IlpencraBienre o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nonekaap u ukocarap. Ceuenust Npu3Mbl U TUPAMUIBL.

CuMMeTpHsi B NPOCTPAHCTBE. CUMMETPHSI OTHOCHTEIBHO TOYKH, IMPSMOH,
IUDIOCKOCTHA.  DJEMEHThl CHMMETPUM B MNHpaMUAaX, Napauielienunenax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHaid, YIJIbL.
[Tnomane OOKOBOW TOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBI,
IUIONIAlb OCHOBaHWH, TeopeMa O OOKOBOW TIOBEPXHOCTH TMPSMOUN MPHU3MBL.
[Tnomans OOKOBOW TMOBEPXHOCTH UM TOBEPXHOCTH TMPABUIBLHON MHPaMUJIBI,
TeopemMa O Iulomaan ycedéHHOW mmpamunbl. [lorstue 00 o00BéMe. OOBEM
MUPAMHUIBI, TPU3MBI.

[logoGubie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00hEMAMU TTOIOOHBIX TEIT.

11 KJIACC

Tena Bpamenust

HunuHapryeckas MIOBEPXHOCTB, oOpasyroiue LAJIMHIPUYECKOU
MOBEPXHOCTH, OCh LWJIHHAPUYECKON MOBEPXHOCTH. [{MIMHApP: OCHOBaHHS H
OOKOBasi TOBEPXHOCTh, OOpasyiolmias MU OCh; IUIONIaJb OOKOBOM U TOJHOU
MTOBEPXHOCTH.

KoHunueckass moBepXHOCTh, 00pa3yrolne KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTu. KoHyc: ocHOBaHMe U BepIInHa, o0pa3yromnas
U OCh, IUIOMIaJh OOKOBOM ¥ TIOJHONW TOBEPXHOCTU. YCEUYEHHBIH KOHYC!
oOpa3ylollue U BbICOTA; OCHOBAHUSA U OOKOBAsi IOBEPXHOCT.

Cdepa u map: meHTp, paauyc, AUaMeTp; IUIOIIAJb MOBEPXHOCTH C(EepHI.
B3auMHoe pacniosnoxenue chepbl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
TI0Ah ChEpHI.

N300paxkeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTKa MIMHIpa U KOHYCA.

KomOuHanuu Ten BpalieHUs W MHOTOTPAHHHMKOB. MHOTOrpaHHUK,
ONMMCAaHHBIA OKOJIO cdephl; cdepa, BOMCAaHHAST B MHOTOIPAHHUK, WJIH TEJO
BpAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00bEMe
MPSIMOYTOJIBHOTO Tapajienenunena u ciaeAcTBus u3 He€. OO0bEM LUIUHIPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[lonoOGubie Tena B mpocTtpaHcTBe. (COOTHOLIEHUS MEXAY IUIOHIaAsIMU
MOBEPXHOCTEH, 00bEMAMU TTOIOOHBIX TEJI.

Ceuenus 1wuHApa (MapauiebHO W MEPICHAMKYJISIPHO OCH), CCUCHHUS
KOoHyca (mapajielbHOe OCHOBAaHUIO W MPOXOJSIIEe 4Yepe3 BEpIIUHY), CCUCHHS
niapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha m10CcKOCTH U B MpocTpaHcTBe. ClI0KEHNUE U BEBIYMTAHHUE BEKTOPOB.
YMHOKEeHUE BEKTOpa Ha yucio. PaznoxkeHue BeKTOpa 1Mo TpEM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. Pemenwe 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBUJI JEUCTBUM C BekropaMu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocteiimme 3amaum B
KOOpJIMHATax. YTOod Mexay BekTopaMu. CKaJsipHOE MPOU3BEICHHE BEKTOPOB.
Boluucienue yrioB Mexay MpsIMBIMU U TJIOCKOCTSIMU. KoopInHAaTHO-BEKTOPHBIN
METO/I TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI MPOTPAaMMBI  Y4EOHOTO TpeaMeTa
«MaTeMaThkKa» XapakTepUu3yroTCs:

I'pa:xknanckoe BocnuTaHme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TTO3UIINN 00YUAIOMIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCHUHUCKOro OOINECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBJICHUM,
IpoIeAyp TpakIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W IIP.), YMCHHEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKITUSAMHA ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM TPaKTaHCKON MJACHTUYHOCTH, YBaXKEHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKOM MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTHUUYE€CKOW IIKOJIBI,
K HCIOJb30BAHUIO ATHX JOCTIKEHUHM B JPYTrUX HayKaxX, TEXHOJOTUSX, cdepax
HKOHOMHKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS

OCO3HAHHUEM JTyXOBHBIX EHHOCTEN POCCHICKOTO HApoJa,;
c(hOpPMHUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHMS, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHHUN HAYKH U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOWYMBOTO OYIyIIEro.

JcTeTH4eCcKoe BOCIIUTAHUE!

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIIOYAs JCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, pELICHUH, pacCyXJIeHUN;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE!

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYECKHUE 3HaHHUS B
HMHTEpecax 3JJ0pOBOro U 6€30MmacHOro 0opasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 370POBBIO (3I0pOBOC MUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH H

OT/IbIXA, peryinspHas busnueckas AKTUBHOCTB); bu3ngecKoro
COBEPIIICHCTBOBAHHSI, npu 3aHITHAX CIIOPTHUBHO-03J0POBUTEIHLHOM
NEeATETHLHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS;, MHTEPECOM K
pa3nuuHbiM  chepam  MpodecCHOHATbHON  JNEATENBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOU M €€ MPUIOKEHUSAMH, YMEHHEM COBEpIIAThb OCO3HAHHBIA BBHIOOD
Oynymieit npodeccurn W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caMO00pa30BaHUIO HA MPOTSHKEHMM BCEHW KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMaTHYECKON HAIlPaBJICHHOCTH.

JIKOJIOTMYECKOe BOCIIUTAHUE!

c(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYJIbTYPhl, MOHUMAHUEM BIIUSHUA
COLIMAJIBHO-DKOHOMMYECKUX IPOLECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOMN
Cpelpl, OCO3HAaHMEM TIJI00AJbHOTO XapakTepa HSKOJOTMYECKUX MpodieMm;
OpHEHTalUMEl Ha IPUMEHEHUE MAaTeMaTH4YEeCKMX 3HAHWUU JUIs PELICHMS 3a1ad B
o0lacTd OKpyXKawllel cpepl, IJIaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MO>KHBIX ITOCJIEACTBUN JJIs1 OKPY KAIOIIEH CpEebl.

IleHHOCTH HAYYHOI'O IIO3HAHMSA

C()OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OONIECTBEHHOM MPAKTHK{, [OHUMAaHUEM
MaTE€MaTUYECKOW HAayKH Kak c(epbl 4YeTOBEYECKON AEesATENbHOCTH, STAIloOB €€
pa3sBUTHS W 3HAYMMOCTH JUI PA3BUTUA LMBUIM3ALMUYU, OBJIALCHHUEM SA3BIKOM
MaTeMaTUKM U MATE€MaTUYECKOW KyJIbTYpOHW KakK CpPEIACTBOM II03HAHUS MHPA,
TOTOBHOCTBIO OCYIIECTBIATH IPOEKTHYK) U HCCIEHOBATEIBCKYIO JESATEIbHOCTD
WHIVMBUAYAJIBHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOCHMS MpPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEePU3yITCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMEIbHBIMU  OCLCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBLIMU
oeticmeusMu, YHUBEPCANbHbIMU PeYNSIMUBHBIMU OeliCMBUSMU.

1) YHusepcanvnuvie  noznasamenvHvle  Oelicmsusi,  o0becnedusarom
Gopmuposanue 6a306bIX KOSHUMUBHBIX Npoyeccos ooyuaromuxcs (oceoenue
Memo008  NO3HAHUSL — OKpYJcanweco  Mupda,  NpuMeHeHue  JI02UYeCcKUX,
UCCNe006aMeNbCKUX ONepayull, yMeHull pabomams ¢ ungpopmayuei).

ba3oBbie Jilornuyeckue JeiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy MOHATHUAMH, (POpMyIupoBaTh
ONpENENICHUs]  MOHSITUM; yCTAaHABIMBATh CYIIECTBEHHbIA  MpPU3HAK
KJlaccupuKalui, OCHOBAHMUS HJii OOOOIIEHUS W CpPaBHEHUS, KPUTECPUH
MPOBOJAMMOTO aHaJIN3a,

e BOCHpPUHUMATH, (OPMYJIHpPOBaTH U  MOPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, €IMHUYHBIC, YAaCTHBIE W OOIIuE,
YCJIOBHBIE,;

e BBISBIATH  MaTeMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpedrsi B (paKkTaxX, JAHHBIX, HAOJTIOJCHUSX U YTBEPKICHUSX;



npeajiaraTh ~ KpUTEpUU  JUISL  BBISIBJICHUST  3aKOHOMEpPHOCTEH U
MIPOTUBOPEYUUH;

e JieJaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH,;

e TMPOBOJHTH CaMOCTOSTEIIbHO JIOKa3aTelIbCTBa MaTeMaTHYECKUX
yTBEepP)KIICHUH (MPSIMbIC ¥ OT HMPOTHBHOIO), BEICTPAMBATh apryMEHTAIIHIO,
OPUBOJAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJICHUS U BBIBOJBI,

e BBIOMpATH CIOCOO pemieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIBKO
BApHAHTOB peElIeHMs, BbIOMpaTh Hambonee NOAXOIAMMA C y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBareLCKue 1eHCTBUSA .

e HCIIOJb30BATHh BOIPOCHI KaK MCCIEAOBATENIbCKUNA HHCTPYMEHT MO3HAHUS,
dbopMynMpoBaTh BONPOCH], (UKCUPYIOLIME MPOTUBOpEUHE, MpodIeMy,
yCTaHABIMBaTh MCKOMOE€ U  JlaHHoe, (GOpMHUpOBAaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUIO, MHEHHE;

e IPOBOJMTH CaMOCTOSITEIIBHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCJEIOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
OOBEKTa, SABJIEHMS, MPOLECCa, BBISBICHUIO 3aBHUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMHU, IPOLIECCAMH;

e CaMOCTOSITENBHO (OPMYJIUPOBATH OOOOIIEHHS U BBIBOJBI IO pPe3yJIbTaTam
NPOBEAEHHOTO HAOJIOJIEHUS, HCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YJIbTATOB, BHIBOJIOB U 00O0OIIIECHMUIA,

e TMPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IMpollecca, a TaKXKe€ BBIIIBUIaTh
IIPEATNOIIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmeii:

e BBIBITH ACPUUUTHI UHGOPMAIMH, JAAHHBIX, HEOOXOAUMBIX JII OTBETA
Ha BOIIPOC U AJIA PELICHUS 3aa4H;

e BbIOMpaTh  MHGOPMALMIO M3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHbIX BUJOB U (DOPM MpencTaBiIeHUS,

e CTPYKTYpUpPOBaTh MH(MOPMAIIUIO, TPEACTABIATh €€ B Pa3IMyYHBIX (hopmax,
WLTIOCTPUPOBATH Tpaduuecky;

e OLICHUBATH HaJEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vwuusepcanvuvie KOMMYHUKamuGHble Oclicmeus, o0becnedusaiom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCSL.

OO0wenue:



BOCIPUHUMATh M (OPMYJIHpPOBaTh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO
TOYKY 3PEHHMSI B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHMS II0
XOJy pelIeHUs 3a1a4l, KOMMEHTUPOBATh ITOJyYE€HHBIA PE3yJIbTaT;

B X0/Ie 00CYyKIeHHs 3a]]aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaEMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1aui, BbICKAa3bIBaTh UJI€U, HAIIEJIEHHbIE HA TIOUCK
peUIeHHUs; CONIOCTABIATh CBOM CYXKICHHS C CYXACHHSAMHU JPYTHX
YYACTHUKOB JUAora, OOHapy>KMBaTh pa3jiMuMe W CXOJCTBO IMO3HILHH; B
KOppPEKTHOI Popme PopMyTUpOBaTH pa3HOIIACHs, CBOU BO3PAKCHHUS;
NPEACTABIIATh  PE3YyJbTaThl  pEIICHWs  3aJayd,  OKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (hopmar
BBICTYIUICHHSI C YUETOM 3a/1ay MPE3EHTAUU U 0COOEHHOCTEN ay TUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMATh W MCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOHW U
WHUBUTyJIbHON pabOThI MpU pElICHUHU YUEeOHBIX 3a/1a4; IPUHUMATH 11EJTh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3alHUI0 COBMECTHOMU
paboThI, pacTpeesaTh BUIbI padoT, JOrOBapUBaTHCS, 00CYKIATh IIPOLIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBAaTh B TPYNIOBEIX (popmax paboTel (0OCYKICHMS, 0OOMEH MHEHUH,
«MO3TOBBIC IITYPMbI» M HWHBIC); BBIIOJHATH CBOI YacTh paOOTHl U
KOOPJIMHUPOBAaTh CBOM JICUCTBUSL C JPYTMMHU YJICHaMH KOMaH/IbI,
OIICHMBAaTh KAa4ECTBO CBOEro BKJajJa B OOIIMM MPOAYKT MO KPUTEPHUSM,
c(hopMyIHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Vuueepcanonvie  pecynamuenvie  Oeticmsus, obecneuusaiom

Gdopmuposarue cMbLCIO0B8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCTU.
Camoopranu3anmus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a/lauH, BRIOUPATh CIIOCO0 pelieHus
C Y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUI C YYETOM HOBOM
uH(pOopMaLuu.

CaMOKOHTPOJIb:

BJIAJICTh HaBBIKAMHU TO3HABaTEIbHOM pedIeKcMr Kak OCO3HAHHS
COBEPIIAEMBIX JIEUCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJS IIpoliecca U
pe3yibTaTa pelieHrus MaTeMaTHYeCKO 3aauu;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IIPU PELICHUU
3a7a4d, BHOCUTHb KOPPEKTUBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHUBATh COOTBETCTBUE pE3yJibTaTa WEIH W YCJIOBHUSM, OOBICHSTH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTH)KEHHUS! pe3yJbTaTOB JIESITENIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPAMAas, IJIOCKOCTb.

[IpUMEHSTh aKCHUOMBI CTEPEOMETPUM U CIEJACTBUS W3 HUX TMPU PEIICHUU
reOMETPUYECKUX 3ajad.

OnepupoBaTh MOHATUSAMU: MAPaLICIBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U TIOCKOCTEHM.

KnaccupunupoBats B3aMMHOE PACHOJIOKEHUE TMPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH. ABYIPAHHBIN YTroy, TpaHU JIBYTPAHHOIO YIJia,
pebdpo JABYTpaHHOTrO yrja, JUHEWHBIM yroj ABYIPAHHOTO yTia; TpajaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMHU. MHOTOTPAaHHUK, BBINYKJIBIM U HEBBITYKJIIBIHI
MHOT'OTPaHHHK, AJIEMEHTHI MHOTOIPaHHUKA, TPaBUIbHBI MHOTOTPAHHHUK.

Pacro3naBaTh OCHOBHBIC BHABI MHOTOI'DAHHUKOB ([IHpaMuaa; Ipu3Ma,
IPSIMOYTOJIBHBIN MapaJuiesienumes, Ky0).

KnaccudummpoBathb MHOTOT'PaHHMKH, BBIOWpas OCHOBaHMS JUISt
KjIaccupuKkanuy (BBIMYKJIbIE W HEBBINYKIIBIC MHOTOTPAHHHUKH, TPaBHJIbHBIC
MHOTOTPaHHHUKH; TPSMbIC ¥ HAKIIOHHBIC TIPU3MBI, MTapalICIICITHITC IbI).

OnepupoBaTh NOHATUSIMHU: CEKYIIAs MJIOCKOCTh, CECUCHUE MHOTOIPaHHUKOB.

OOBSACHITH TPUHIIUIIBI TTOCTPOCHUS CEUSHUM, UCTIONIB3YSI METOJI CJIC/IOB.

CTpouTh CEUEHHUS] MHOTOTPAHHUKOB METOJOM  CJICJIOB, BBINOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEIKHU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYP: BHI
CBEpXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HAXOXKJICHUE TEOMETPUUSCKUX BEJIMUMH 110 00pa3iiaM MiIu
alropuTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy ABYMS
TOYKaMH, OT TOYKH JO TMPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKJICHUE TEOMETPUUSCKUX BEIIMUMH 110 00pa3iiaM Miu
aJlropuTMaM, TIPUMEHSS HW3BECTHbIC AaHAJUTUYECKHE METOAbl IIPU PEIICHUU
CTAHJAPTHBIX MaTeMAaTHYECKMX 3ajlad Ha  BBIYUCICHUE YIJIOB  MEXIY
CKpPCIIUBAIOIIUMHUCS  TPSIMBIMH, MEXKIYy TMPSIMOM U  IUJIOCKOCTBIO, MEXIY
MJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.



Bbrunciare 00bEMBI U IUIOMIAANA TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma,
nupamMuaa) ¢ NOpUMEHEHHeM (OpPMYJI; BBIYHMCISATH COOTHOIICHUS  MEXIY
IUIOIIASIMU TTIOBEPXHOCTEHN, 00bEMaMU MOJI0OHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHSATUAMHU. CUMMETPUS B MPOCTPAHCTBE, ILEHTP, OCh HU
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATH W HUHTEPHPETUPOBATH HMHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPE/ICTABICHHYIO Ha YEpTEekKax U
pUCYHKaX.

[IpumeHATh TeoMeTpuYecKrue (aKThl ISl PEIICHUS CTEPECOMETPUUECKHUX
3a/1a4, NpeANoaraonMX HECKOJIbKO IAroB PEIICHMs], €CU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopme.

[IpyuMeHATh MPOCTEWIIHE NPOrpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPECOMETPUUECKUX 3a/1au.

[IpuBOIUTH NpPUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
YKW3HU, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMEHATh MOTYyYECHHBbIE 3HAHUS HA IPAKTUKE. aHAJIW3UPOBAaTh PEabHbIE
CUTyallud W TPUMEHITh HW3YUYEHHBIE MOHATHUS B MPOLECCE IMOUCKA PEIICHUs
MaTeMaTU4eCK CQOPMYJIMPOBAHHONM TPOOIEMBI, MOJIEIHPOBATH pEalbHbIC
CUTyallUM Ha $3bIKE TE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHSATUHN U TEOpeM, alnmapara ajnreophl; pemarhb
MIPAKTUYECKHE 3a]]a4M, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJIUYHH.

11 KJIACC

OnepupoBaTh MNOHATUSIMU. IWIMHAPUYECKAs TOBEPXHOCTh, 0O0pa3yroliue
HWIMHAPUYECKON  TMOBEPXHOCTH;  UWIHWHADP;  KOHUYECKas  IMOBEPXHOCTD,
oOpasytolue KOHHYECKONU TOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacrnio3HaBath Teja BpaieHus (IUIMHID, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunupoBaTh B3auMHOE PacroiokeHue cepbl U TMIIOCKOCTH.

OnepupoBaTh NOHATUSIMH. IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; LIAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CJIOH;
IapOBOU CEKTOP.

Boruucnsate  00BbEMBI M JIOMIAAM  TNOBEPXHOCTEH TeJd  BpauleHus,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUSMH. MHOTOTPAHHUK, BIHCAHHBIM B cdepy ¢
OMMCAaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WM TEJO
BpAILICHUS.

BeIunCIATh COOTHOIIGHHUS MEXKY IUIONIAISIMU TMOBEPXHOCTEH U 00BEMaMuU
MMOJOOHEIX TEI.



N300paxaTs u3yyaeMble (QUIypbl OT PYKH U C HNPUMEHEHMEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BeimonHATh (BBIHOCHBIE) TUIOCKHE YEPTEXKU M3 PUCYHKOB POCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHHSI TEJ BPAILLCHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH W MPeoOpa3oBbIBaTh HH(OPMALMIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpaxX, MPEICTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTRE.

BbIMONHATE JIEUCTBUSA CHOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHHS BEKTOPA HA YUCJIO0, OOBACHITH, KAKUMH CBOMCTBAaMHU OHH 00JIaJakO0T.

[IpuMeHATH paBUIIO MapajuieIenuIea.

OnepupoBaTh NOHATUAMU. IEKapPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMH, CKaJIsIPHOE POU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB U IPOU3BEIECHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIACHUE, PACKIAIAbIBaTh BEKTOpP II0 JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolliuX HECKOJIBKO IAaroB PELICHUs, €CIIA YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOU (hopme.

Pemare mpocreiimre reoMeTpuyecKue 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOJA.

Pemwlarp 3azauym Ha JI0KA3aTebCTBO MATEMATUYECKUX OTHOLICHUM W
HaX0X/IE€HUE FeOMETPUUECKUX BEJTMYMH 10 00pa3laM WM allfOpuTMaM, MpUMeEHss
W3BECTHBIE METO/IbI IIPU PEIICHUM CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyMeHATP MPOCTEWIIHE NPOrPpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUYECKUX 3a1aY.

[IpuBOINUTH NpHUMEPBl MATEMATUYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeEHATh MOJYyYECHHBIE 3HAHUS HA IPAKTUKE. aHAJIW3UPOBATh pPEaATbHBIE
CUTyallud W TIPUMEHATh HW3YYEHHBIE NOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4eCcKu CHOpMYIHpPOBAaHHONW MPOOJIEMbl, MOJAEIUPOBATh pEajbHBIC
CUTyallun Ha S3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAHUEM F€OMETPUUYECKUX MTOHATUHI U TEOpEM, anmnapara anreophbl; pemarhb
MIPAKTUYECKUE 3aa4H, CBA3AHHBIE C HAX0KICHUEM T€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KoanuecTBO 4acos

Ne HaumeHoBaHHe pa3iejioB H TeM DiekTponHbie (udppoBbIe)
n/m NpPOrpaMMbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMbIe ¥ TIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapamienbHOCTB MPSIMBIX M TUNIOCKOCTEH
3 HepneHnmiynslpHOCTb HPSMbBIX U 12
TUIOCKOCTEH
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, paCCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KIIACC

HaumeHoBaHuUe pa3/iesioB U TeEM

Koan4uecTBo 4acoB

DiekTponnbie (uppoBkIe)

Ne n/m KonrposabHbie
MpPOrpaMMbl Bcero o0pa3oBaTejbHbIE PeCypChI
padoThI
Tena Bpaienus 12
OO6bEMBI TEN 5
BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10
[ToBTOpeHME, 0600MIEHNE, 7 1
cUCTEMaTH3allUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne /0

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoTsbI

DJIeKTPOHHbIE
uudgponbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHSTHSI CTEPEOMETPUH: TOYKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300pakeHus: Ha PUCYHKAX:
M300payKeHUs IUNIOCKOCTEH, apaliebHbIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://resh.edu.ru/

IlonsTus:. MEpECCKarOUECC: IMIOCKOCTH,
NepeceKaromumecs npsamasa U rmiIoCKOCTb

[TonsTus: MepeceKarommecs mI0CKOCTH,
nepecekarommecs npsamMas U rmiI0CKOCTb

https://resh.edu.ru/

3HAKOMCTBO C MHOTOI'paHHUKaMH,
n300pakeHue MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEkKax

Hauanwsubie cBeeHus o KyOe U mupamu/ie,
WX pa3BEPTKU U Mojenn. CedeHus
MHOTOTPAaHHUKOB

HauanbHble cBeZieHHs 0 KyOe U mupamu/e,
uX pa3BEpTKU U Moaenu. CedeHus
MHOTOTPaHHUKOB

ITonsiTue 00 aKCHOMATUYECKOM IMOCTPOCHUU
CTCPCOMETPHH. AKCUOMBI CTCPECOMETPUH U
CJIICACTBHA U3 HUX



https://resh.edu.ru/
https://resh.edu.ru/

[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonaTue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
9 CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJICZICTBHS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM MOCTPOSHUU
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJICZICTBHS U3 HUX
B3aumHoe pacnonoxeHue NpsiMbIx B
11 MIPOCTPAHCTBE: MepeceKaroImect,
napaJuleNbHbIe U CKPEIINBAIOIINECS TIPSIMbIE
[TapanienbHOCTh MPSMBIX U IIIOCKOCTEN B
12 MIPOCTPAHCTBE: MapauieNbHbIE MIPSIMbIC B
IPOCTPAHCTBE, NapaJlJIebHOCTh TPEX
MPSIMBIX
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B
13 npoctpaHctse: [lapannensHocTs npsMoit U
IUIOCKOCTH
14 VIl ¢ COHaNPaBICHHBIMA CTOPOHAMHU
15 VYron Mexay npssMbIMU B IPOCTPAHCTBE
16 VYo Mex Iy IpsMbIMA B IPOCTPAHCTBE
17 [TapanienbHOCTb TIOCKOCTEI:
napaiesibHble TIOCKOCTH
18 CBolicTBa mapajuieNIbHbIX INIOCKOCTEMN
[IpocTeiimme mpocTpaHCTBEHHBIE QUTYPHI
19 Ha TJIOCKOCTH: TETPadp, KyoO,

napajaCICIIrIICq




20

IToctpoenue ceueHui

21 [TocTpoenue ceueHuit
KonTponpHas padora no teme "[psimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCT NPSAMBIX U IUIOCKOCTEH
[IeprieHIUKYIAPHOCTD NPSMOU U

23 TUTOCKOCTH: TIEPIICHANKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napaiienbHble U
NEPIEHANKYJISIPHBIE K IITIOCKOCTH

o5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26 [Ipr3Hak nepneHMKyJISIPHOCTH IPSAMON U
IIJIOCKOCTH

97 [Ipr3Hak nepneHMKyJISIPHOCTH IPSIMOM U
IIJIOCKOCTH

28 Teopema 0 ipsAMOM NEPIIEHIUKYIAPHOU
IIJIOCKOCTH

29 Teopema o0 npsiIMON NEPIIEHINKYIISIPHON
IIJIOCKOCTH

30 Teopema 0 IpsIMOM NEPIIEHIUKYIIAPHOU
IIJIOCKOCTH
[lepnienuKynsip 1 HaKJIOHHBIE. PACCTOSIHUE

31 OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
IlepneHaUKyIsIp ¥ HAKIIOHHBIE. PACCTOSIHHUE

32 OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE OT

IIPSIMOM 10 IIJIOCKOCTH




[lepnenauKysssp ¥ HAKJIOHHBIE: PACCTOSHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[lepnienuKynsip ¥ HAKJIOHHBIE. PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IJIOCKOCTH

35 VYTl B IPOCTPAHCTBE: YrOl MEXAY IPAMON
U IJIOCKOCTBIO

36 JIByrpaHHbIi yroJj, TMHEHHBIN yroi
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJ, TMHEHHBIN Yroil
JIByTPaHHOIO yria

38 [TepnieHIUKYJIAPHOCTD MJIOCKOCTEN: IIPU3HAK
NEPIEHIUKYISIPHOCTH JABYX TIOCKOCTEN

39 [TepnieHAUKYIAPHOCTD MJIOCKOCTEN  TIPU3HAK
NEPIEHIUKYJIAPHOCTH ABYX INIOCKOCTEN

40 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: TPU3HAK
NEPIEHIUKYJIIPHOCTH JABYX IIOCKOCTEN

41 TeopeMa 0 TpEX nmepHneHAUKYIAPAX

42 Teopema o Tpéx neprneHANKYIsIpax

43 TeopeMa 0 TpEX NepHnEeHAUKYIPAX
KonTtponsHas paboTa no temam

44 "IleprieHAUKYIAPHOCTH MPSAMBIX U
riockocTeil” 1 "YTibl MeX 1y NpsMBIMU U
TUIOCKOCTSIMU'
[TonsiTe MHOTOTpaHHUKA, OCHOBHbBIE

45 AJIEMEHTBHl MHOTOTPAaHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOTOT'PAHHUKH, pa3BépTKa




MHOI'OrpaHHHUKa

46

47

48

[Tpusma: N-yronpHas npu3Ma; TpaHu v
OCHOBaHUS MIPU3MBI; MIPsiIMasi U HAKJIIOHHAS
npu3Mbl; OOKOBas M TOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenurnen, NpAMOYTroJIbHBII
napajuleNienuIe] U ero CBoicTaa
[Tupamuna: N-yroyibHas nupamMuaa, TpaHu u
OCHOBaHUE MUPaMUJIbI; OOKOBAs U MOJIHAS
MOBEPXHOCTh MUPAMU/IBI; TPABUIIbHAS U
yceuéHHas TupaMua

49

[IpaBunbHbIE MHOTOTPAHHUKHU TIOHSATHE
IPaBUIBHOTO MHOTOTPaHHUKA; IIPAaBUIIbHAS
IpU3Ma U paBUIbHAs MUPaMUJIA;
IpaBUJIbHAS TPEYrOJbHASI MUpaMUIA U
NpaBUIbHBIN TeTpasap; KyoO

50

IIpencraBnenue 0 mpaBUIbHBIX
MHOTOIPAaHHUKAX: OKTa3Ap, AOJEKadip U
HUKOCadIp.

51

CumMMeTpHs B IPOCTPAHCTBE. CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NMPSMOM, TNIOCKOCTH.
DJIEMEHThl CHMMETPHUH B IUpaMUAax,
napajuiejenuneax, NpaBuiIbHbIX
MHOT'OI'PaHHHMKAX

52

53

Brrunciienue 31€MEeHTOB MHOTOTPAaHHHUKOB:
pé0pa, TuaroHaau, yribl

[Tnomaas GOKOBOI MOBEPXHOCTH U MOTHOU
MMOBEPXHOCTHU MPSIMON IPU3MBI, IUIOLIAb




OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOI MPU3MBI

[Tnomans G0KOBOM MOBEPXHOCTH U
IMMOBCPXHOCTHU HpaBHJ’IBHOﬁ nupamMubl,

>4 TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH 1
YCEUYEHHOW MUpPaMUIbI
55 KonrponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEMeE 1
o7 O0bEM nupaMu/Ibl 1
58 O0BEM TUpaMUIBI 1
59 O06BEM nupamuIbI 1
60 O0BEM TUpaMUIBI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MbI 1
63 O0BEM TTPU3MBI 1
64 Konrtponbnas padorta no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CHCTeMAaTH3 AN
65 3HaHui. [TocTpoenue ceuennii B 1
MHOTOI'paHHHKE
[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIYKMCIIEHNE pacCTOSTHUI: MEXKITY
66 JIBYMs TOUKaMH, OT TOYKH J10 IPSAMOMH, OT 1
TOYKH J0 TIIOCKOCTH, MEXTY
CKPELIMBAIOIIUMUCS MPSIMBIMU
67 Hrorosasi koHTpOBbHAsS paboTa 1




[ToBTOpenue, 0600IIEHNE cCUCTEMAaTH3 AU
3HaHUU. Ber4ucieHue yriioB: MexIy

68 CKPEIIMBAIOIIUMHUCS MIPSIMBIMU, MEXTY
IPSIMOM U TIIOCKOCTbIO, IBYTPAaHHBIX YIJIOB,
YIJI0B MEXAY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne /0

Tema ypoka

Cdepa u map: ueHTp, paanyc, uaMmeTp,
TUTOIIA]Th TIOBEPXHOCTH Chephl
BsanmMHuoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTebHask INIOCKOCTh K
chepe; iomaas chepsl

Koan4uecTBo 4acoB

Bcero

KonTposabHbie
padoThI

DJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

N3obpaxkenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

Hunuaapudeckas MOBEPXHOCTD,
o0Opa3zyromue NUIUHIPHIECKOM
IMOBEPXHOCTH, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTH

Hunuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas 1 och,
01131 OOKOBOM U MOJTHON MOBEPXHOCTU

N300paxkeHne NUIUHAPA HA MIIOCKOCTH.
Pa3Béprka nunuaapa. CedeHus MUIHHIPA
(mI0CKOCThIO, TAPAIIICIIEHOW WIIH
NEPICHAUKYIIIPHON OCH IIUJIMH]IPA)
Konnueckast moBepXHOCTh, 0Opasyromme
KOHUYECKOU MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHoBaHMe U BeplInHA,




00pasyromias u OCh; oAb OOKOBOU U
MIOJIHOM MOBEPXHOCTH

YceuéHHblil KOHYyC: 00pa3yrome u

9 BBICOTA, OCHOBAHUA U OOKOBas 1
MMOBEPXHOCTh
N300paxenne KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KoHyca

10 (mI0CKOCTRIO, TApAIICIEHOW OCHOBAHUIO, 1
Y IUIOCKOCTBIO, MPOXOISIIECH Yepe3
BEPIIHHY)

1 KomMb6unanus ten BpaieHus u 1
MHOTOTPaHHUKOB
MHororpaHHHK, ONMMCAHHBIA OKOJIO

12 cdepsl; chepa, BOUCaHHAS B 1
MHOTOTPaHHHK WJIH B TEJIO BPAILEHUS

13 [Tonsitue 06 06BEMe. OCHOBHBIE CBOMCTBA 1
00BEMOB TeEN

14 O0béM UIMHIpa, KOHYCa

15 O06bEM mapa u wionaas chepsl 1
[Tono6HbIe Tena B NPOCTPAHCTBE.

16 COOTHOMIEHUS] MEXTY TUIOIIATSIMHU 1
MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

17 Konrponsnas padora no temam "Tena 1
Bpamienus’ u "O6beMbI T

18 BekTop Ha IMII0CKOCTH U B MPOCTPAHCTBE 1

19 CrnoskeHue v BBIYMTaHNUE BEKTOPOB 1

20 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1

21 Paznosxenue BekTopa 1o Tpém 1




HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napaJjuienenumnena

22

23

24

Pemenue 3amad, cBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUJI JENUCTBUMN C
BEKTOPaMU

[IpsimoyronpHasi cucreMa KOOpAWHAT B

npoctpaHcTBe. KoopauHatel BeKTopa.
[Ipocreiimme 3aga4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB

25

Brruucnenue yrioB Mexly NpsMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopauHaTHO-BEKTOPHBIN METO MTPH
pelIeHNU TEOMETPUIECKUX 3a1a4

KonrtpomnsHas padora o teme "BekTops! u
KOOp/AMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpeHue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

29

[ToBTOpeHue, 0600mEeHNEe U
cucteMmaru3anus 3HaHn. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
MJITAHUMETPUU

30

31

[ToBTOpeHue, 0600mEeHNE U
cHcTeMaTHu3alus 3HaHui. 3agaun
TUTAHAMETPUH B METOJIBI HX PEIICHUS

[ToBTOpeHue, 06001IeHNE 1




cHUCTEMAaTH3allis 3HAHUN. 3a1auu
IJITAHUMETPUHU U METOJIBI MX PEIICHUS

[ToBTOpeHUEe, 0600IICHNE 1
cCUcTeMaTu3aluia 3HaHI/II7L OCHOBHBIG

32 1
¢burypsl, GpakThl, TEOPEMBI Kypca
CTepEOMETPUH
33 Hroroas koHTpobHAs paboTa 1
34 [ToBTOpEHME, 0606H_ICHIEC u 1
cUCTEeMaTH3allUs 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

* MaTeMaruka: anredpa ¥ Hayajla MaTEMaTHYECKOT0 aHanu3a, TeOMEeTPHSI.
I'eomerpus, 10-11 knacer/ Aranacss JI.C., byry3oB B.®., Kagomues C.b. u

npyrue, AkuuoHnepHoe obiectBo «M3naTensctBo «IIpocBenienne»

METOANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
Caaxsau C. M.

I'eometpus. [loypounsie pazpadoTku. 10—11 knaccer

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

https://resh.edu.ru/
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