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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeObHOro kypca «l'eomerpusi» 0a30BOro YpOBHS MJis
oOyuarormuxest 10 —11 xmaccoB paspaborama Ha ocHOBe DenepalibHOTO
roCyJIapCTBEHHOTO 00Pa30BATEIbHOTO CTaHJapTa CPEIHEro O0IIero 00pa3zoBaHMs, C
Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUH, MPEIBIBIIEMBIX K MAaTEMAaTHIECKOMY
0o0pa3oBaHMIO, U TPAIULUA POCCUUCKOrO 0Opa3oBaHus. Peanmuszainus mporpamMmel
o0ecreynBaeT OBJIAJCHHUE KIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIUMU OCHOBY
JUI CaMOPa3BUTHSI U HEMPEPHIBHOTO 00pa30BaHMsl, 1IEIOCTHOCTh OOUIEKYIBTYpHOTO,
JTUYHOCTHOTO ¥ TI03HABATEIHLHOTO PA3BUTHS JTUIHOCTH 00YJArOIITUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca TEOMETpUM Ha YPOBHE CpEAHEro OOLIero
oOpa3oBaHusi OOYyCJIOBJI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAllPEIMETHBIX U
MIPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] TE€OMETPUU B HAMNPABICHUH JIMYHOCTHOTO
pa3BUTHs  oOyvaromuxcsi, (popMupoBaHUs (QPYHKIUOHAIBHOM MaTeMaTH4ECKOM
IPaMOTHOCTH, M3y4Y€HUs APYTUX Y4eOHbIX TUCHUIUIMH. Pa3zButue y oOyuarommxcs
OPaBUWIBHBIX NPEICTABICHUNA O CYLUIHOCTH W IPOUCXOKICHHH TI'€OMETPUYECKHUX
abcTpakuui, COOTHOLUEHUHM pEeajJbHOr0 M HJICANbHOIO, XapaKTepe OTPaKeHUs
MAaTEMaTUYECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEANBHOTO MHUPA, MECTE T€OMETPUHU
B CHCTEME HayK M POJIM MaT€MATHUYECKOr0 MOJIETUPOBAHMS B HAYYHOM IO3HAHUU U B
IOPAaKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHMPOBO33PEHMS ydalllUXCs, a
TaK)K€ KadyeCTB MBIIUICHUS, HEOOXOAUMBIX [UIsl aJanTallid B COBPEMEHHOM
oOuiecTse.

I'eometpust siBisieTcd OAHMM M3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK KaKk O0O0ECHe4YMBaeT BO3MOXKHOCTh HW3YYEHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIIeHHE, (QOPMUPYEMOE TMpPU H3YYEHHH OO0Yy4arOUIMMHCS
MOHSATUMHBIX OCHOB T'€OMETPHUH U MOCTPOEHUH LIEMOYKH JIOTHUYECKUX YTBEPKICHUH B
X0JI€ pelIeHUs] TEOMETPUUYECKUX 3a/1a4, YMEHUE BBIIBUTaTh U OMPOBEPTaTh TUIIOTE3bI
HEIMOCPEJICTBEHHO HCIIOJB3YIOTCS IIPU  PELIEHUM 3a/1ad  €CTECTBEHHO-HAYYHOIO
[IUKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHHne OpHEHTHPOBATHCA B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO
BCEeX OOJACTAX JAESATENbHOCTH 4YenoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE €ro COLUMAIBHOrO ObITusA, ¢dopma
OTPaXKEHUSI OKPYXkAIOLIEr0 MHpPA, YCJIOBHE YCHEIIHOIO IO3HAaHHWS W aKTUBHOIO
npeobpa3oBaHus AeiicTBUTENbHOCTH. OnepUpoBaHKUE MPOCTPAHCTBEHHBIMHU 00pa3aMu
0o0beUHSET pa3Hble BUABI YUeOHON U TPYIOBOM AESATENBHOCTH, SIBJSETCS OJHUM U3



npo(hecCHOHANBbHO Ba)KHBIX KadyeCTB, MOATOMY aKTyalbHa 3agadya (OPMUPOBAHUA Y
0oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KakK pPa3sHOBUIHOCTH OOPa3HOTO
MBILUIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPaKTUYECKOU
JESTEIbHOCTH 110 MHOTMM HaIlPaBJICHUSM.

Llens ocBoeHUs MporpaMMel yueOHOTo Kypca «l'eoMeTpusi» Ha 6a30BOM ypOBHE
oOydeHnss — 001e00pa3oBaTeIbHOE W OOIIEKYIBTYPHOE PA3BUTHE OOYYAFOIIMXCS
yepe3  oOecrieyeHWe  BO3MOXKHOCTH  NPUOOPETEHHS U HCIOJIb30BAHUS
CUCTEMATUYECKUX N€OMETPUUECKUX 3HAHUN U JAEUCTBUMN, CHELMPUUHBIX T€OMETPHH,
BO3MO>KHOCTH YCIIELIHOTO NPOAODKEHUsT O0pa30BaHMSA IO CIEUUAIbHOCTSAM, HE
CBA3aHHBIM C IPUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHH.

[IporpammMa 1o reomeTpur Ha 0a30BOM YpPOBHE IpeAHA3HAayYeHa Ui
00y4aroluXxcsl CpeIHEN LIKOJIbI, HE UCIBITHIBABLINX 3HAUUTEIbHBIX 3aTPyIHEHUI Ha
YPOBHE OCHOBHOro oOuiero oOpa3oBaHus. Takum oOpa3om, oOydarommuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTBH OOIIME MaTeMaTUYECKUE YMEHHsI, CBSI3aHHBIE CO
cnenu(pUKoOl TeOMETpUU M HEOOXOAMMBIE ISl KU3HH B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, o1 UIMEIOT BO3MOKHOCTh U3YUUTh TEOMETPHIO O0JIee TIIyOOKO, €CIIU B
JaJbHENIIEM BO3HUKHET HEOOXOJMMOCTb B TIEOMETPUUECKHX 3HAHUAX B
po(heCCUOHATILHON S TENIbHOCTH.

JlocTkeHHe 1eld  OCBOEHHUS MpPOrpaMMbl  OOECHEUMBAETCS  PEIICHHEM
COOTBETCTBYIOIIMX  3anad. IIpyopuTeTHBRIMM  3ajayaMM  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBistoTCA:

« popMUpOBaHUE MPEACTABICHUS O TEOMETPUU KAaK YaCTU MUPOBOM KYJIbTYPHI U

OCO3HaHHE €€ B3aNMOCBSI3U C OKPYKAIOIIUM MHPOM;

e popMHUpOBaHUE MPEACTABICHUSI O MHOTOIPAaHHUKAX M TelaX BPAILEHUS KaK O
BAKHEUIIMX MATEMaTUYECKUX MOJENSX, IMO3BOJSIOIIMX ONUCHIBAaTh U
U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIETO MUPA;

e popMUpOBaHUE YMEHHS paclo3HaBaTh Ha 4YepTexkax, MOJACIAX U B PEabHOM
MUPE MHOTOTPAaHHUKH U TE€JIa BPALLECHHUS;

¢ OBJIAJICHUE METOJaMHU pEIICHHUs 3a/ay Ha IMOCTPOCHHUS Ha H300paKeHHSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e opMUpOBaHHME  yMEHMSI  ONEPUPOBATH  OCHOBHBIMM  TOHATUSMU O
MHOTOI'paHHHKaX M TeJaxX BPAILEHUs U UX OCHOBHBIMHU CBOMCTBaMU;

* OBJIQJICHUE aJTOPUTMaMU pEUIEHUsI OCHOBHBIX THUIOB 3aja4; (popMupoBaHue
YMEHHUS TPOBOJUTH HECIIOKHBIE JOKa3aTelIbHbIE PACCYKIECHUS B XOJIE
pelIeHUs]  CTePEOMETPUYECKMX 337ady M 33Jad C  [PaKTUYECKUM
COJIEp)KaHUEM;

e Pa3BUTHE HMHTEJUIEKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEH oOydarommuxcs,
MO3HABATENILHOM AaKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHUM, KPUTHYHOCTH
MBIIILJICHUS;



e popmMupoBanue (GYHKIIUOHATHHOW TPAMOTHOCTH, PEICBAHTHOW T€OMETPHU:
YMEHHUE PACIIO3HABAThH MPOSBICHUS TEOMETPUUYECKUX TIOHITHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pEAbHBIX >KU3HEHHBIX CHUTYallUsIX U TPU U3YYECHUU
IpPYruX  Y4eOHBIX  MpPEAMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATh MX Ha SI3bIKE T€OMETPUM M CO3/1aBaTh
T€OMETPUUYECKUE MOJCIH, TIPUMEHITh OCBOCHHBIN T€OMETPUIECKUH ammapar
JUTSL PEIICHHs] TPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad, WHTEPIPETUPOBATh U
OILICHUBATh MOJIyYEHHbBIC PE3YJIbTATHI.

OTnuuuTenbHOM OCOOCHHOCTBIO MPOTpaMMBbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEpPEOMETPUHU B Hayajie €ro M3y4CHHs 3a7ad, periacMbIX Ha YPOBHE MHTYHUTHBHOTO
MO3HAHUS, W ONpPENeIEHHBIM O00pa3oM OpraHu3oBaHHas paboTa HajJ HHUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE WHTYUTHBHBIX MPOLIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYCHUIO TIpEeIMETA.

[Ipeanoutenne OTHAETCS HATSITHO-KOHCTPYKTHBHOMY METOAY OOYYEeHHS, TO
€CTh TEOPETHUYECCKHE 3HAHUS WMEIOT B CBOSH OCHOBE YYBCTBEHHOCTH IMPEAMETHO-
MPAKTUYECKON JesSTeNbHOCTU. Pa3BuUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
yUaluXxcsi B Kypce CTEPEOMETPUU MPOBOAUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3/aHHE
MPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha OMNEPHPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3mganue oOpa3a MPOBOAUTCA C ONOPOM Ha HArJIAIHOCTh, a
OTepUpOBaHUE O00pPa30M — B YCJIOBUAX OTBICYCHHS] OT HATJISAHOCTH, MBICICHHOTO
U3MEHEHHS €r0 UCXOHOTO COJIEPKaHUSI.

OcHoBHBIE conepkarenbHble JUHUM Kypca «['eomerpum» B 10—-11 knaccax:
«Muororpanaukmn», «IIpsiMble W MIOCKOCTH B MPOCTPAHCTBE», «Tema BparieHus,
«BekTopel M KOOpAWHATHI B MPOCTPAHCTBE». DOpPMHUPOBAHWE JIOTUYECKUX YMEHUUN
pacnpenensercs He TOJIbKO 0 COACPKATEIbHBIM JTUHUSM, HO U TI0 TOJlaM O0y4eHUs
Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell mporpaMMmbl, pacnpeleia€HHbIM 10 ToJaM  OOy4YeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, YTOOBI OBJIAJICHUE TEOMETPUUSCKIUMH TTOHATHUIMU
Y HaBBIKAMHU OCYIIECTBIISIIOCH MOCJEI0BATEILHO U MOCTYIATEIbHO, C COO0IEHUEM
IIPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO0 CHCTEMY
reOMETPUUYECKUX MPEICTABICHUN 00yJalOmuUXCsl, pacupsisi U yrayomss e€, oopasys
IIPOYHBIC MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenune reomerpun oTBoAMTCS 2 4aca B Hexemo B 10 kiacce u 1 yac B
Hezaeno B 11 kiacce, Bcero 3a gBa roga ooydyenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHS CTEpEOMETPUU. ToUKa, NpsiMasi, IIIOCKOCTh, TPOCTPAHCTBO.
[TonsiTHe 006 aKCHMOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUHU: aKCUOMBI CTEPEOMETPUHU
Y CIIEJICTBUS U3 HUX.

B3auMHOe pacnosio)keHHe TNpsSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIHECS,
napajielibHble W CKpEIMBarmonIMecs mpsMble. [lapannenbHOCTh MPSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IMAapajulelibHbIE MpPsIMBIE B  MPOCTPAHCTBE;
MapajyieIbHOCTh TPEX MNPAMBIX; MAPAUIETBHOCTh MPSAMONW M IUIOCKOCTU. YTJbI C
COHAIPABJICHHBIMM  CTOPOHAMHM; Yyrod MEXIy MNpsIMBIMH B TPOCTPAHCTBE.
[TapaienbHOCTh TIOCKOCTEN: MAapaJUICIIbHBIE MIIOCKOCTH; CBOMCTBA MAPAIUICIBHBIX
wiockoctel. IIpocTeitmue mpocTpaHCTBEHHbIE (GUTYPHI Ha IUIOCKOCTU: TETpasdp,
KyO, napajuiesienumne1; NOCTPOCHUE CEUCHU.

[lepnieHAUKYISIPHOCTh OPSIMON M TUIOCKOCTH: TEPHEHIUKYJSPHBIC MPSIMbIE B
MIPOCTPAHCTBE, MPSIMbIE MapaIeIbHbIC U MEPICHANKYISPHBIE K MIIOCKOCTH, IPU3HAK
NEPHEHIUKYJIAPHOCTH NPSIMOM U TJIIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHANKYIISIPHOM
IJIOCKOCTU. YTl B MPOCTPAHCTBE: YIroJl MEXAYy MPsSMOA U IUIOCKOCTBIO;
NBYIPAHHBIM yTOJ, JMWHEWHBIA Yroa ABYTpaHHOro yria. llepneHaukynsap u
HAKJIOHHBIE: PACCTOSHME OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT MpsSMOMl 10
MJIOCKOCTH, MPOEKIMs (PUrypbl HAa IUIOCKOCTh. llepneHauKyasspHOCTh MIOCKOCTEM:
IPU3HAK  NEPHNEHIUKYISIPHOCTHM  JBYX  ILIOCKocTedM. Teopema o0  Tpéx
NEepHEHIUKYJIApaX.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOIPAaHHUKA, BBIMYKJIBIC U
HEBBIMYKJIbIE MHOTOTPAHHHMKHU;, pa3BEPTKa MHororpanHuika. Ilpusma: n-yronbHas
npu3Ma; TPaHU U OCHOBAHMS TIPHU3MBI; MpsSMas U HAKJIOHHAS TPHU3MBbI; OOKOBas U
MOJIHAsl TOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsAMOYTOJIbHBIN MapauielIenune]
u ero cBoiictBa. [Tupamuna: N-yronpHas nupaMmuia, rpaHd U OCHOBAHUE MUPAMUJIBI;
OOKOBasi M TOJIHAsI TTOBEPXHOCTh MUPAMU/IbI; TIpaBWIIbHAS W yCeUEHHAs MUpaMUja.
DONeMEeHThl TpU3Mbl MU NHUpaMuabl. [IpaBUiIbHbIE MHOTOTPAHHHUKHU: TOHSATHE
MPAaBWJIBHOTO MHOTOIpaHHUKA; MpaBWIbHAs MpU3Ma M MpaBUIbHAs MHUPAMHJA,
MpaBUJIbHAS TPEYTroJibHAS MUpaMUA U MPABWIBHBIN TeTpadap; kyO. [IpeacrasieHue
O MIPABUJIbHBIX MHOTOTPAHHUKAX: OKTAdIP, AOJIeKa’Ap U ukocadip. CedeHus mpu3Mbl
U TTUPaMU/IbI.



CummeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTBl CHMMETPUU B NUpamMuAax, napauiesenunenax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TIOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIAh
OCHOBaHU, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoil mpu3Mel. [1nomans 60koBoOA
IIOBEPXHOCTU M ITOBEPXHOCTH MPABUIBHOM MNHPAMHUIBI, TEOpeMa O IUIOIaan
yceu€HHoi nupamubl. [lonstue 06 o0béMe. OObEM NUpPaMUIbI, IPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAASIMU
MOBEPXHOCTEN, O0BEMAaMU MOJOOHBIX TEN.

11 KITACC

Tesa Bpamenus

Hunuuapuyueckas TOBEPXHOCTh, 00pa3yroliue MUIMHIPUIECKON MOBEPXHOCTH,
OCh LIMJIMHAPUYECKOU TOBEepXHOCTH. L{umuuap: ocHOBaHUs U OOKOBas MOBEPXHOCTb,
o0Opasyronias U 0Ch; IIONaabr OOKOBOM U MOJHOU MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON NoBepxHOCTH. KOHyC: OcHOBaHMe U BeplInHa, 00pa3yomias u
OCh; TUIOIIAb OOKOBOM M IMOJHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yoIme u
BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: HeHTp, paauyc, IUAMETP; IUIONIAAh MOBEPXHOCTU C(ReEpHl.
B3auMHoe pacnosiockenure chepbl M MIOCKOCTH; KacaTesbHas IJIOCKOCTh K cdepe;
JI01a1b ChEephl.

N300pakenne Ten BpalieHus Ha MIOCKOCTH. Pa3BEpTka IMIMHIpa U KOHYCA.

KomOunHanuu ten BpallleHus ¥ MHOTOIPaHHUKOB. MHOTOIpaHHMK, OMUCAHHBIN
okoJ10 cpepsl; cepa, BMcaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAILICHMUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
PSIMOYTOJILHOTO Tapajulesienurnena u caeAcTBus u3 He€. O0bEM MUIMHIpa, KOHYcA.
O0bEM mIapa u mwiomanb cepsl.

[TonoOusie Tenma B mpocTpaHcTBE. (COOTHOIICHUS MEXAY IUIOMaAsSIMU
MOBEPXHOCTEN, 00BEMaMU MOJAOOHBIX TEN.

Ceuenust nmiMHapa (mapawuiesibHO U NEPIEHIUKYIISIPHO OCH), CEYEHHUsI KOHYyCca
(mapajuieTbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPILIHUHY), CEUEHHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu u B mpocTtpaHcTBe. CIIOKEHHE W BhIYMTaHUE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucjao. PasznoxkeHue BeKTOopa Mo TpEM HEKOMIUIAaHAPHBIM
BekTopam. [IpaBuno napauenenumnena. Pemienre 3aaa4d, CBI3aHHBIX C TPUMEHEHHEM
MpaBujl JEUCTBUM ¢ Bekropamu. [IpsMoyrosibHas cucremMa KOOpPAMHAT B



npoctpancTee. Koopauuarsl BekTopa. IIpocreiimme 3amaun B KOOpAMHATAX. YTOJI
MeXay BekTopamu. CKaJasipHOE NPOU3BEACHHE BEKTOPOB. BhIUMCIIEHNE YIII0B MEXAY
OpPSIMBIMM M INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU
reOMETPUYECKHX 3a/a4.

IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4E€OHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUKA 00YUYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMATUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLEIYP
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TIP.), YMEHHEM B3aUMOJIEHCTBOBATH C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKON HJCHTUYHOCTU, YBOXKCHUS K
IPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHBIM OTHOIICHHEM K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKOW MATEMaTUYECKOW IIKOJIbI, K
UCIIOJIb30BAHUIO OJTUX JOCTHIXKEHUHW B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX IEHHOCTEH POCCUIMCKOTO Hapo/a; chOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO MOBEJECHHUS, CBSA3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHHUIN HAYKU U JEATEeIbHOCThIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAas 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUIN; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

duzuveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS TPHUMEHATh MaTeMaTHYEeCKUE 3HAHUA B
HWHTEpecax 3I0pOBOTro M 6e30macHoro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTaHHWE, COATAHCHUPOBAHHBIN PEXUM 3aHITHH U
OT/bIXa, peryysipHas ¢u3udeckas akTUBHOCTH); (PU3UYECKOTO0 COBEPILICHCTBOBAHUSI,
IIPU 3aHIATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN ESATEILHOCTHIO.

TpynoBoe Bocnutanue:



TOTOBHOCTBIO K TPYyIy, OCO3HAHMEM LIEHHOCTH TPYAOJIOOUS; HMHTEPECOM K
pa3ianuHbIM cepam npodecCHOHATBHON AESITETbHOCTH, CBI3aHHBIM C MAaTEMaTHKON
U e€ IPUWIOKEHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIN BHIOOp Oynyiiei npodeccun
U PEaM30BbIBATh COOCTBEHHBIEC KU3HEHHBIE TJIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO
K MaTreMaTH4eCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HAa MPOTSHKEHUH BCEM
KU3HU; TOTOBHOCTHIO K AaKTHUBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKHUX 3a]a4
MaTeMaTUYECKON HaIpaBICHHOCTH.

JKOJIOrHYeCKoOe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO  IKOJIOTHYECKON  KYJIbTYpbl, MOHUMAHUEM BIHSHUA
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB Ha COCTOSHUE MPUPOJHOM M COIMAIbHON
CpeIbl, OCO3HAHHUEM TTI00ATBHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM; OpHEeHTaLueH
HA TPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHWM i1 penieHus 3ajxad B 00JsiacTu
OKpYXKAIOLIEH Cpelpl, I[UIAHUPOBAHUS IIOCTYIIKOB M OLEHKH HUX BO3MOYKHBIX
NOCJIEACTBUN ISl OKPY>KAKOLIEH CPEJIbI.

LleHHOCTH HAYYHOIO IO3HAHMSA:

c()OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTH4YeCKOM
HayKU Kak c(epbl YeIOBEUECKOU JIeATeTbHOCTH, ITAlOB €€ Pa3BUTHUSI U 3HAYMMOCTU
JUISl pa3BUTUSI LIUBUJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKU U MaTEeMaTUYeCKOM
KyJIbTYpPO#l KaK CPEeICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYILIECTBIIATH MPOEKTHYIO
Y UCCJEIOBATENBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbie pe3yibTaThl OCBOEHHUS MPOTPAMMbI y4eOHOTO TIpeIMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHOIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1) Ynusepcanohvie  no3nasamenvHble oeticmaus, obecneyusaiom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOYECCO8 o0OyYawuxcs (oceoenue
Memo0o8  NO3HAHUs — OKpyJcaoweco  Mupa,  NpuMeHeHue  J10SUYECKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:

*BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKK MaTeMaTHUYECKUX
O00OBEKTOB, TOHSTHA, OTHOIICHHN MEXAYy TMOHATUIMH; (HOPMYyITUpPOBATH
OTpenecHUsT  TOHATHUH;  YCTAHABIMBAaTh  CYIICCTBCHHBIH  IMPHU3HAK
KJaccu(uKanuy, OCHOBaHUS Jisi OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUHU
MIPOBOJIMMOTO aHAJTN3a;



¢ BOCTIpUHUMATh,  (OPMYIHpPOBATH HW  TMPEOOpPa3OBBIBATh  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpHUIATEIbHBbIC, CIWMHWYHBIC, YacTHbIE U 0O0IIue;
YCIIOBHBIE;

e BBISIBJISITh MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B
dakTax, TaHHBIX, HAOTIOJEHUAX U YTBEPKIACHUAXK; TIPEIaraTb KPUTEPHUH JIJIS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUM;

e ICTIaTh BBIBOJBI C WCIIONB30BAHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

 IPOBOAUTH CAMOCTOATEIHHO JI0KAa3aTeIbCTBA MAaTEMATHUUECKUX YTBEPIKICHUIM
(mpsiMble W OT MPOTHBHOTO), BHICTPAWBATh APTYMEHTAIIMIO0, MPUBOIUTH
MpUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBOJIBL;

e BRIOUpaATh crocod pemieHus Yy4eOHOW 3agauyu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BHIOUPATh HauWOoJiee MOAXOMAIUNA ¢ Yy4ETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckme JeiCTBUS:

* ICTIOJIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA WHCTPYMEHT TO3HAHUS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHe, MpodiIeMy,
yCTaHAaBIMBaTh  WCKOMOE€ W  JaHHOe, (GOpMUPOBATH  THUIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHE;

* IPOBOJIUTH CAMOCTOSATEIHHO CIUTAHUPOBAHHBIN JKCIEPUMEHT, MCCIECTOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OObeKTa, SBICHUS,
npoliecca, BBISABICHUIO 3aBHCHUMOCTEH MEXIYy OOBEKTaMH, SBICHHUSIMH,
npoleccamu;

e CAMOCTOSITEILHO (HOPMYJIMPOBaThL OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaMm
MPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

« IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAaKXKE BBIJIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

 BBISIBJIATh JA€PUIMTHI WH(MOpPMAIUKU, JaHHBIX, HEOOXOJMMBIX [IJIi OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a/1a4H;

 BEIOMpaTh WH(MOPMAIUIO W3 MCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBIeHuUS;

e CTPYKTYpHUpPOBaTh HH(POPMAIIUIO, TPEICTABIATH €€ B pasIuyHbIX (opmax,
WJUTIOCTPUPOBATH TpapUuecK;

e OLICHUBATH HaAEKHOCTD uHbOpMaIUU o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.



2)  VuugepcanbHvle  KOMMyHUKamueHble  Oelicmgusi,  00ecneyusaom

cPopMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUJUXCSL.

Oo0wmenue:

e BOCIIPUHUMATHh U (OPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
[eJIMU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy pelIeHUs
3a/1auyi, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTAT;

eB X0/i¢ 00CYXJCHHUS 3a7aBaTh BOMPOCHI IO CYHIECTBY OOCYX IAE€MOU TEMBI,
npo0sieMbl, pelaeMon 3a]ayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
PEIICHUS; COTIOCTABIIATH CBOM CYXKIEHUS C CYKIACHUSIMHU IPYTUX YIACTHUKOB
auanora, OOHApY)XMBATh Pa3IMUUe M CXOJICTBO TO3MIMH; B KOPPEKTHOU
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHMUS;

e IPEJICTABIISATh PE3YJIbTAThl PELICHUS 3aJlayM, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
IPOEKTa; CAMOCTOSITEILHO BHIOMPATHh (DOpMAT BBICTYIUICHUS C YUETOM 3aj]1a4y
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CorpyaHuvecTtBo:

¢ IOHUMATh M HCMOJH30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIWBHUIYaTbHOU
paboThl TpH pelIeHWH Y4YeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOU
NEATEIBbHOCTH,  IUIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  PabOTHI,
pacmpenensaTb BHABI PabOT, JOTOBapHWBATLCSA, OOCYXIaTh TIPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOJCH;

e Y4aCTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCYykJIeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMB» U WHBIE); BBIMIOJHITH CBOIO YacThb pPabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KauecTBO CBOErO0 BKJIaga B  OOmIMHA  TPOAYKT TIO  KPHUTEPHUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom opmuposanue

CMBICIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 pEIIeHUs ¢
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIb:

* BJIaJICTh HaBBIKAMU TTO3HABATEILHON pe(IICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUH W MBICIIMTEIBHBIX TIPOIECCOB, WX pe3yJbTaTOB; BIAJICTh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIlecca U pe3yiabTaTa PEIICHUS
MaTeMaTHYCSCKOM 3a/1auH;



e IPEJIBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PELICHHH 3a7auH,
BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JaHHBIX, HAalJCHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBUSAM, OOBSICHITH IPUYHUHBI
JNOCTH)KEHUSI WM HEJAOCTHKEHUS PE3YJIbTATOB JEATEIbHOCTH, HAXOJUTh
OLIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUAMH: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJICTBHS W3 HHUX M[PU PELICHUU
r€OMETPUYECKHX 3a]a4.

OnepupoBaTh NOHIATUAMU: NAPAJUIETBHOCTD U MEPIEHANKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBarb B3aMMHOE pacHoOJIOKEHHE TMPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh NOHIATUSMU: JBYTPaHHBIN YIroJj, IPaHU JIBYIPAHHOTO yria, pedpo
ABYTPAaHHOTO yIjla; JIMHEMHBIA yrosl JBYIpaHHOrO YIJIa; TpajaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBI W  HEBBITYKIIbIHI
MHOTOTPaHHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpaMuaa; MpHU3Ma,
MPSAMOYTOJIBHBIN Napaliesienunes, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BBIOMPAsi OCHOBAHUSA 7Sl KJlacCu(UKaum
(BBITTYKJIbIC M HEBBIMTYKJIbIE MHOTOTPAHHUKH, MIPaBUJIbHBIE MHOTOTPAHHUKH, MIPSIMBIC
Y HAKJIOHHBIE IPU3MBbI, TIapajlIeIeUIIE IbI).

OnepupoBath MOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CIIEOB.

CtpouTh CeueHHs] MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBIIIOJIHSTH (BHIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB TMPOCTBHIX OOBEMHBIX (GUTYpP: BUJA CBEpPXY, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXKJEHUE FEOMETPUUECKHUX BEJIWYMH MO oOpasliaM WiH
aNropuT™MaM, TMPUMEHSISI U3BECTHbIE AHAJUTUYECKME METOAbl IMpU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJlad Ha BBIYMCIICHHE PACCTOSHUN MEXIy IBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOi, OT TOUKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS
IPSIMBIMHU.



Pematp 3amaun Ha HaXOXKJEHHUE FEOMETPHUUECKHUX BEJIWYMH MO 0OpaslaM WiIu
aNropuTMaM, MPUMEHSST W3BECTHBbIE AHAJUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJApPTHBIX  MaTeMaTHYEeCKMX  3aJad Ha  BBIUMCIEHHE  YIJOB  MEXKIY
CKPEILMBAIOIIMMUCA  OPSIMBIMH, MEXIY HOpsIMOH U  IUIOCKOCTBIO,  MEXAY
IJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Beraucisate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIPU3Ma,
NUpaMKia) ¢ MPUMEHEHHEM (HOPMYIT; BHIYMCIATh COOTHOLICHUSI MEXKIY TIOMIAISIMU
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh IOHATHUAMM: CHUMMETPHs B IIPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBHI.

N3Bnekatb, NpeoOpa3oBbIBaTh W WHTEPHPETHPOBATH  HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKHX (PUrypax, MPEACTABICHHYIO Ha 4YepTexax Hu
pPUCYHKaX.

[IpuMeHsTh reoMeTpruUecKre (akThl ISl PELICHUsS] CTEPEOMETPUUECKHX 3aj1ad,
MPEANOIAraoINX HECKOJIBKO I1aroB PEIICHHUs, €CJIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpuMeHATH  mpoOCTEHIIME  OPOrpPAMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOANTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIEC U KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh MOMy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH pEaJbHBIC
CUTyallUM M NPHUMEHATh HW3Y4YEHHBIE IOHATHS B IIPOLIECCE IIOMCKAa PEIIEHUs
MaTeMaTH4ecku c(hOpMyIHPOBAaHHON POOIEMbI, MOETUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE TEOMETPUHU, HCCIEAOBaTh MOCTPOEHHBIE MOJEIU C HCIOIb30BAHUEM
r€OMETPUYECKUX MOHATUA M TEOopeM, ammapara ajireOpbl; pemaTh NPaKTHYECKHUE
3a/1a4y, CBSA3aHHBIEC C HAXOKIECHUEM T€OMETPUUECKUX BEJIMYNH.

11 KUIIACC

OnepupoBaTh MOHATUSIMHU: WJIMHAPUYECKAs] TOBEPXHOCTh, OOpa3yronme
MATUHAPUYECKON TMMOBEPXHOCTH;, IUIMHAP; KOHUYECKAs TOBEPXHOCTh, 00pa3yOIIHe
KOHUYECKOW TTOBEPXHOCTH, KOHYC; chepruecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MMOTYUYEHHUS TS BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHSATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTAa, BHICOTA
CEerMEHTa; MIApPOBOW CIJIOM, OCHOBAHHWE IIApPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Boruncnate  00BbEMBI M TUIOIIAAM  TMOBEPXHOCTEW  Tel  BpalICHHS,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POpPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPaHHMK, BIIUCAHHBIA B Cepy U ONMHUCAHHBIN
okoJ10 chepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPAILICHMUSL.

BbuncnsaTe COOTHOIICHHUS MEXIy IUIOUIAAsMH IOBEPXHOCTEH W 0O0BEMaMu
MOJAOOHBIX TEN.

N3o0paxaTh u3zydaemble (UTYpBl OT PyKH MU C TPUMEHEHHEM MPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB NMPOCTHIX OOBEMHBIX
¢duryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Brnekatb, HMHTEPOPETUPOBATH M  MNPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpPTEXKaxX MU
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  EWCTBUSL  CHOKEHHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPa HA YUCI0, OOBACHSITh, KAKUMH CBOWCTBAMHU OHU 00JIaJaIo0T.

IIprMeHATH paBUIIO NapasuIelIeUIEAa.

OnepupoBarh NOHATHIAMH: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXKIY
BEKTOpPAaMH, CKaJspHOE MPOU3BEIACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIUIAHAPHBIE
BEKTOPBL.

Haxogute cymMMy BEKTOpPOB M NPOM3BEACHUE BEKTOpPA HA YHUCIO, YTOJ MEXAY
BEKTOpaMM, CKaJIpHOEC IIPOMU3BEACHUE, pPaACKIaAblBaTh BEKTOP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumeHsTh reoMeTpuuecKre (akThl ISl PELICHUs] CTEPEOMETPUUECKHX 3a]1ad,
IIPEAIIOJIararuX HECKOJIBKO 11aroB PELICHUs, €CIIU YCI0BUA IPUMEHEHU 3a1aHbI B
saBHOU (opme.

Pemare mnpocreiimne reoMeTpuyecKUEe 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METO/A.

Pemwarp 3amaum  Ha  J10Ka3aTesbCTBO MAaTEMAaTHUYECKUMX OTHOLUCHUW U
HaX0KJIeHUE T€OMETPUUYECKUX BEIMYMH MO o0OpaslaM WIH alropuTMaMm, MpUMEHsS
U3BECTHBIE METO/IbI ITPU PELLICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHsaTs  mpOCTEHIIME  NPOTPAMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATh TMOJydEeHHBIE 3HAHUSA HaA I[PAKTUKE: aHAJIU3UPOBATh pPEaJbHbIC
CUTyallud U IMPUMEHATb H3YYEHHBIE IIOHATUSA B IPOLIECCE I[OUCKA pEeLICHUs



MaTeMaTH4eCKu c(HOpPMyYIHPOBAHHON MTPOOIIEMBI, MOAEIUPOBATH PEATIbHBIE CUTYALIUN
Ha S3bIKE T'E€OMETPUM, HCCIENOBATH IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHUEM
reOMETPUUYECKUX MOHIATHH M TEOpeM, ammapaTa anareOpbl; pelaTh MPaKTHYECKHE
3a/1a4M, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEINYUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB
Ne i/ HaumeHoBaHue pa3/ieioB M TeM NPOrPaAMMBbI Beero KonTpoibHubie
padoThI
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE. 12 1
[TapanienbHOCTh IPSMBIX U IJIOCKOCTEH

3 [lepnieHIUKYISIPHOCTD MPSMBIX U IIOCKOCTEH 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUEHUS, PACCTOSHUS U YTIIbI 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5




11 KIIACC

KoanyecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM
Ne i/ KonTposbHbie
NMPOrpamMMbl Bcero
padoThI
Tena Bparenus 12
OO0BEMBI Tel 5
BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
[ToBTOpeHuEe, 0600MIIEHNE, 7 1
cUcTeMaTu3aIys 3HaHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosnuyectBo yacos
Ne ni/m Tema ypoka KouTpoJabHbie
Bcero
padoThI

OCHOBHBIE NIOHATHUSA CTEPEOMETPUU: TOUYKA, IIPAMAs,

1 IUIOCKOCTB, MPOCTpaHCTBO. [IpaBuiia n3o0paxeHus Ha 1
PHUCYHKaX: H300paskeHHsI IIIOCKOCTEH, apasuleIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

5 [TonsaTHs: nepecekaromuecs MIOCKOCTH, NIEPECEKAIOIINECS 1
IpsiMasi ¥ IIIOCKOCTh

3 [TonsTHs: nepeceKkarouuecs MI0CKOCTH, IIEPECeKaroInecs 1
npsiMasi ¥ MJI0CKOCTh

4 3HAaKOMCTBO C MHOI'OI'PaHHUKaMHM, NU300paKeHHe 1
MHOTOTPaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX YEPTEKAX

5 HauanbHble cBefieHUs 0 KyOe U mupamujie, UX pa3BEPTKU U 1
Mozenu. CedeHuss MHOTOTPaHHUKOB

5 HauanpHble cBeieHUs 0 KyOe U nupamujie, UX pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOrpaHHUKOB

7 [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX

8 [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

9 [TonsiTHe 06 aKCMOMaTUYECKOM IOCTPOEHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

10 [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
B3aumHoe pacronoxeHue NpsmMbIX B IPOCTPAHCTBE:

11 IIEPECEKAIOIINECS, TTapaJUIEIbHBIE U CKPELIMBAIOLINECS 1
psiMbIE
[TapamiensHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:

12 napajulesbHbIe MPsIMbIE B IPOCTPAHCTBE; MapaIeIbHOCTD 1
TPEX MPSMBIX

13 [TapamiensHOCTh IPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: 1
[TapannensHOCTh NPSIMOM U TJIOCKOCTH

14 VYTIIBl ¢ COHANpaBIEHHBIMU CTOPOHAMU

15 Yroa Mexay NpsIMbIMU B TPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPaHCTBE




17

[TapannenbHOCTh IIOCKOCTEN: MapaIeNbHbIE IIIOCKOCTH

18 CBoiicTBa mapajyIeIbHBIX TNIOCKOCTEH

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA MIIOCKOCTH: 1
TeTpa’ap, Ky0, nmapasuienenurne

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit

29 KonrtponsHas padora no reme "[IpsiMble U TUIOCKOCTH B 1
npoctpanctie. [lapamienbHOCTh TPSAMBIX U MIJIOCKOCTEH"

93 [leprieHANKYIAPHOCTD NPSMOMN M MJIOCKOCTH: 1
NEPIEeHAUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasienbHbIe U TePIeHIUKYIIPHBIE K TUIOCKOCTH 1

25 [IpsiMble napanienbHble U NEPHEeHIUKYIAPHbIE K INIOCKOCTH 1

26 [Ipu3Hak nepneHMKyJISpHOCTH MPSIMON U TNIOCKOCTH 1

27 [Ipu3HaK neprnesaAuKyIIpHOCTH NPSIMOM U IIIOCKOCTH 1

28 Teopema o npsAMoil mepreHANKYAIPHON TUIOCKOCTH 1

29 Teopema o npsiMoii NEPHICHIUKYIISIPHOM MIIOCKOCTH 1

30 Teopema o npsAMoi nepreHANKYIIPHON TUIOCKOCTH 1

31 [leprieHAUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 1
TUIOCKOCTH, PACCTOSTHHE OT MPSAMOMA 70 TNIOCKOCTH

39 [leprieHAMKYNIAp U HAKIOHHBIE: PACCTOSIHUE OT TOUYKH J10 1
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 MIIOCKOCTH

33 [leprieHAMKYIISAp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKH 10 1
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 MIIOCKOCTH

34 [eprieHUKYISAp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 1
TUTOCKOCTH, PACCTOSTHHE OT TPSMOMA 70 TUNIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXY IPSIMOM U INIOCKOCTBIO

36 JIByrpaHHBIN Yo, TUHEHHBIN yrojl IBYIrpaHHOTrO yria

37 JIByrpaHHBIN yTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIjia

38 [lepneHMKyISApPHOCTD IIJIOCKOCTEM: TPU3HAK 1
MEPIIEHIUKYIIPHOCTH JIBYX IJIOCKOCTEH

39 [lepneHMKyISAPHOCTD IIJIOCKOCTEM: IPU3HAK 1
MEPIIEHIUKYISIPHOCTH BYX IIOCKOCTEN

40 [leprieHAUKYIAPHOCTH MIOCKOCTEN: IPU3HAK 1
NEPIEeHAUKYIIIPHOCTH JIBYX MJIOCKOCTEN

41 Teopema o TpEX nepHeHANKYIApax

42 Teopema o Tpéx nepneHANKYISIpax

43 Teopema o TpEX mepreHANKYIApax

44 Konrtponsnas padora o Temam "l[leprieHAuKyIIpHOCT 1

~ 1

MPSIMBIX U MI0cKocTel" 1 "YTIIbl MEXTy NPSMBIMU U




I0CKOCTIMA"

IlousTue MHOI'OIrpaHHHKAa, OCHOBHBIC 3JICMCHTEI

45 MHOTOTPaHHHKA, BBIITYKJIbIE U HEBBITYKJIbIE MHOTOTPaHHUKH; 1
pa3BEPTKAa MHOTOTPaHHUKA
[Ipu3ma: N-yroyipHas mpu3Ma; TpaHd U OCHOBAHUSI IPU3MBI;
46 npsiMasi 1 HaKJIOHHAS MPU3MbI;, OOKOBas U MOJTHAS 1
MMOBEPXHOCTb MTPU3MBI
47 [Tapamtenenunen, NpsAMOYTOJIbHBIN IApAJICIICIIUIIEN U €T0 1
CBOHCTBa
[Mupamuna: N-yronbHasi nupaMuaa, TpaHud U OCHOBAHUE
48 MUpaMuIbl; OOKOBAs U MOJIHAS TIOBEPXHOCTH MUPAMU/IBL; 1
NpaBUJIbHASA U yCeUEHHAS MTUPaMUIA
[IpaBuiibHBIE MHOTOTPAHHUKH: TOHSTHE MPABUIBHOTO
49 MHOTOTpaHHHKA; IPaBUIIbHAS TIPU3Ma U MTPaBUIIbHAS 1
MUpPaMU/Ia; IPaBUIbHAS TPEYTOIbHAS TUpaMHIA U
IIpaBWIbHBIN TETpa’ip; KyO
50 [IpencraBienue o MpaBUIbLHBIX MHOTOTPAHHUKAX: OKTAdIp, 1
JOJIEKa’Ap U UKOCAdIP.
CumMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIHHO
51 TOYKH, TIPSMOU, TNTIOCKOCTH. DJIEMEHTHl CAMMETPUH B 1
nUpaMuiax, napajuiesenuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
59 Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, 1
JIMAarOHANHN, YTIIbI
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
53 IPSIMOI PHU3MBI, IJIOLIAIb OCHOBAHUH, TeOpeMa 0 GOKOBOI 1
MOBEPXHOCTHU TPSMOM TPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIBLHON
54 MUPaMU/IbI, TEOPEMa O IUIOIAAH OOKOBOM MOBEPXHOCTH 1
YCEYEHHOU MUPAMUIBI
55 KonTponbnas padora no teme "MHororpanHHuku" 1
56 [TonsiTre 06 06bEMe 1
57 OO6BEM TUpaMUIBI 1
58 O0BEM mupamMu sl 1
59 O0BEM TUpaMUTIBI 1
60 O0BEM mupamMu sl 1
61 O0BEM npU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npU3MBI 1
64 KonTponbnas padota no teme "O0bEMBI MHOTOIpaHHUKOB" 1




[ToBTOpeHme, 06001IeHNE CCTeMaTH3allns 3HAHUH.

05 ITocTpoeHue ceyeHuli B MHOIOTpPaHHUKE 1
[ToBTOpenue, 0000IICHNE CHUCTEMATH3AIUS 3HAHHH.

66 Berurcienue paccTossHUNA: M@Ky ABYMsI TOYKaMH, OT TOUKH 1
710 TIPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPEIIMBAOIIUMUCS MPSIMBIMH

67 Hrorosas koHTposbHas paboTa 1
[ToBTOpEeHME, 0000IIEHNE CHCTeMAaTU3allMs 3HAHU.

68 Berurcienue yriioB: MexX/y CKpEIIUBAFOIMMUCS MPSIMBIMHU, 1
MEXy IPSIMOH U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIIIOB
MEXTy TUIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KoanuyecTBO 4acoB

Ne Tema ypoxka KonTposbHbie
n/n Bcero
padoThI

1 Cdepa u map: HeHTp, paanyc, TUaMeTp; IUIOIa/lb 1
MOBEPXHOCTHU Cephl

5 Bzaumnoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTeabHas 1
IJIOCKOCTh K cdepe; Tiomanb chepsl

3 N3o6paxkenue cdepsl, mapa Ha mwiockoctu. CeueHus mapa 1
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yolre

4 WIMHIPUYECKOIN MOBEPXHOCTH, OCh LIMIUHAPUIECKON 1
MTOBEPXHOCTH

5 Hununaap: ocHoBaHMS U OOKOBasi IOBEPXHOCTbh, 00pa3yroas u 1
0Cb; IJIOIIAAb OOKOBOM U MOJIHOW MOBEPXHOCTH
N306paxkenne nuauHApa Ha MI0ckocTu. Pa3BépTka HuimHapa.

6 Ceuenust HHIIMHIPA (TWIOCKOCTHIO, ApAILICILHON WIH 1
MEPIICHIUKYIIIPHOU OCH IIJIUHPA)

7 Konunueckas moBepXHOCTb, 00pa3yrolre KOHUYECKOM 1
MOBEPXHOCTH, OCh U BEPITUHA KOHHYECKON TTOBEPXHOCTH

8 Konyc: ocHOBaHuUe U BepilnHa, 00pa3yroias U OCh; IUIOMIA/lb 1
OOKOBOM M IMOJTHOM MMOBEPXHOCTH

9 Yceu€HHblil KOHYC: 00pa3yroIIMe U BHICOTA; OCHOBAHUS U 1
OOKOBast MOBEPXHOCTh
N300paxeHne KoHyca Ha MI0CcKocTH. Pa3BépTka KoHYycCa.

10 Ceuenust koHyca (TUIOCKOCTBIO, TApaJIJIeIbHOW OCHOBAHUIO, U 1
TUIOCKOCTBIO, TIPOXOJISIIEH Yepe3 BEpIIuHY)

11 KomOunamust Ten BpalieHusi 1 MHOTOTPaHHIKOB 1

12 MHororpaHHuK, OMCaHHBIN 0KOJI0 ceprl; chepa, BIucaHHAs 1
B MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te

14 O0BEM IUIMHpa, KOHYyCa

15 O06bEéM mapa u miaomaas chepsl

16 [Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY 1
TUTOMIA/IIMU TTOBEPXHOCTEHN, 00bEMaMU TTOTOOHBIX TEJ

17 KonTponbhas pabota no temam "Tena Bpamenus” u "O0bembl 1 1
Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHre ¥ BEIMUTaHHE BEKTOPOB




20 YMHOXeHHE BEKTOpa Ha YHCIIO 1

21 Pa3noxenune BekTOpa N0 TPEM HEKOMILIAHAPHBIM BEKTOPAM. 1
[IpaBuno napamienenumnena

99 Pemenue 3anay, cBsI3aHHBIX C IPUMEHEHUEM NIPaBUII IEHCTBUI 1
C BEKTOpaMu

23 [TpsimoyronbHas cucteMa KOOpAMHAT B IPOCTPAHCTBE. 1
Koopaunarsl Bextopa. [Ipocreiimue 3agaun B KOOpAUHATAX

24 VYron mexay BektopaMu. CKalsipHOE POU3BEICHUE BEKTOPOB

25 Boruncnenue yriioB Mex 1y NpsIMbIMU U IJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJT IIPU PELIEHNUN 1
F€OMETPUUYECKHX 3a/1a4

97 KontponbHas padora no reme "BeKTopbl 1 KOOpIUHATHI B 1
npocTtpaHcTBe"

28 [ToBTOpenue, 0000IIEHNE U CHCTEMAaTH3aIs 3HAHUH. 1
OcHoBHBIE GUTYPHI, (aKThI, TEOPEMBI Kypca ITIAHUMETPUN

29 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
OcHoBHbIe GUTYpBI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUU

30 [ToBTOpeHME, 0000IIEHNE ¥ cUCTEMAaTH3alvs 3HAHUW. 3a1a9n 1
MJIAHUMETPUHU U METOJIbI UX PEIICHUS

31 [ToBTOpeHME, 0000IIEHNE ¥ CUCTEMAaTH3aIUs 3HAHUH. 3a1a9n 1
IUTAHUMETPUU U METOJIbI UX PELICHUSI

32 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
OcHoBHbIe GUTypbl, PaKThl, TCOPEMBI Kypca CTEPEOMETPUU

33 Hrorosast KOHTpoJIbHAs paboTa

34 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMsl 3HaHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: ajiredpa ¥ Hayaia MaTeMaTHYECKOTO aHAJIM3a, T€OMETPHS.
['eometpus. JI.C. Atanacss, B.®.byry3oBa u np.

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
Marematuka: ajiredpa ¥ Hayaia MaTeMaTHYECKOTO aHAJIu3a, TE€OMETPHUS.
['eometpus. JI.C. Atanacss, B.®.byry3oBa u np.






