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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 kmaccoB pa3paboTtana Ha ocHOBe DeneparbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa CpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBIAEMBIX K MAaTeMAaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOrO0 00pa30oBaHUSL.
Peanmu3anus  mporpamMMbel  00eCHEeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIECTEHIMSIMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YYaAIOIINXCS.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOTO Kypca TeOMETpUM Ha YpPOBHE CpEeAHEro odmero oO0pa3oBaHUs
0o0ycJIOBI€Ha MNPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M HPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO PAa3BUTHs O00ydarommxcsi, (POpMUPOBAHHS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3yY€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcs NpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
reOMETPUUECKUX a0CTpaKLUi, COOTHOIEHUH PEabHOIO U HJEATbHOI0, XapaKTepe OTpasKeHHs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUU W IIPOLECCOB PEABHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAyyHOM I[IO3HAHUUM U B IPAKTHKE
crocoOCTByeT (OPMHUPOBAHHIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CPEIHEro OO0ILero
o0pa3oBaHMs, TaKk Kak 00ECHEeYrMBAET BO3MOYKHOCTb M3YYEHMsI KaK IUCLMIUIUH €CTECTBEHHO-
Hay4YHOH HaIpaBJI€HHOCTH, TAK U T'yMaHUTAPHOI.

Jlormueckoe MbllUIeHUE, (GOpMHUPYEMOE MHpPU H3YyUYEHUU OOYYaIOUIMMMCS MOHSITHUHHBIX
OCHOB T€OMETPUM M IIOCTPOCHHM LEMOYKM JIOTMUECKUX YTBEPKIECHUH B XOJE€ PpELICHUS
FeOMETPUUYECKHUX 3aJlay, YMEHHE BBLABUTaTh W OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PELICHHWU 3aJad €CTECTBEHHO-HAYYHOI'O ILIMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHue OpHUEeHTHPOBATbCA B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX
o0nacTsx AesTenbHOCTH YenoBeka. OpHeHTalusi 4ejoBeKa BO BPEMEHU U NPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOIEro Mupa,
yCIIOBUE  YCIEIIHOIO MO3HAaHUS M  aKTMBHOIO IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSAET pa3Hble BUAbI y4eOHOH U TPy 10BOM
JESTEIbHOCTH, SIBJISETCS OJAHUM M3 NPOQECCHOHAIbHO BA)KHBIX KAayecCTB, MOATOMY akKTyajlbHa
3agada (GOPMHUPOBAHUS y OOyYaIOMIMXCS MPOCTPAHCTBEHHOTO MBINUIEHUS KaK Pa3sHOBUIAHOCTU
00pa3HOro MBIIIJIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOJTOTOBKE K MPaKTHYECKON
JESATEIIBHOCTH 110 MHOTHM HaIIPaBJICHUSM.

Llens ocBOEHUS TTpoTrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuXcs udepe3 obecreueHue
BO3MOXXHOCTH NPUOOPETEHUS U HCIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPUUYECKUX 3HAHUU U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEITHOTO POI0JKEHUsT 00pa30BaHUs 110
CHEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpamMa mo reoMeTpur Ha 0a30BOM YpOBHE NpeIHA3HAYEHA IS OOYYarOLIMXCS
CpeIHEeH WIKOJIbI, HE HCIBITHIBABIIMX 3HAUMTENbHBIX 3aTPYJHEHUM Ha ypOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOMTH
o0lre MaTeMaTu4eckue yMEHHUs, CBSI3aHHbIE CO Ccrelu(UKOd reoMeTprur U HEOOXOAUMBIE IS
KHU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3Toro, OHu UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oosee riyOOKO, €cii B JalbHEWIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTrkeHHe 1eNIn OCBOEHUS NMPOrpaMMbl 00€CIIEUUBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adaMu OcBoeHUS Kypca «I['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KyJIbTYpbl W

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (dopMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BOKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, NO3BOJSIOIIUX OMMUCHIBATH M U3y4aTh pa3Hble
SBJICHUS OKPY KaIOIIEro MUpa;

e (opMupOBaHME YMEHMs paclO3HaBaTb Ha 4YEpTEXaxX, MOAEISAX M B PEaJbHOM MHUpE
MHOTOTPaHHUKY U T€Jla BpallCHMUS,

e OBJIQJICHWE METOJaMHU pEUIeHHUs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (pUryp;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IOHATHUSMU O MHOI'OIpaHHMKax W
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aay; (OPMHUPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeJIbHbIE  pacCyX JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromumxcs,
NIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBIIUICHUS;

e (opMupoBaHue (PYHKIMOHATBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh POSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peabHBIX JKU3HEHHBIX CUTYalUsX W MpPU W3YYEHUHM JPYTHX Y4YeOHBIX INPEJIMETOB,
IPOSIBIIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpMYJIMpOBaTh HX Ha S3bIKE
FE€OMETPUH U CO3AaBaTh FEOMETPUUECKHUE MOJIEIH.

OTnn4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBISIETCS BKIIOYEHUE B KYpPC CTEPEOMETPUHN

B Hayaje ero M3ydyeHus 3ajad, pelIaeéMblX Ha YypOBHE WHTYUTHUBHOIO T[O3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHPYET MPOTEKAHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue oOTHAETCS HArJAJHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTABICHUN y ydwaluxcsi B Kypce
CTEpEOMETPUH MIPOBOJUTCA 3a CUET PELICHHs 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOIUTCS C
OTIOPOi Ha HAIISITHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIAHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNUS.

OcHoBHBIE copepxaTenbHble JuHMM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHNE JTOTUUECKUX YMEHUH PACIPEIENIAETCs HE TOIBKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO M MO rojaM oOOyd4YeHHss Ha YpOBHE CpEIHEro OOIIero
oOpazoBanus. Copaep:kanue 0O0Opa30BaHMs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOeHHUs1 pabouell MporpaMMbl, pacmpenel€HHbIM MO rojaM OOyYeHHs, CTPYKTYpPHUpPOBAHO
TakuM  00pa3oM, 4YTOObI  OBJIAJEHHE TE€OMETPHUUECKUMH TMOHATUAMH M  HaBBIKAMHU
OCYIIECTBIISIOCH ~ MOCHEAOBATENbHO W TOCTYNMAaTeIbHO, C  COOJIIOJIEHUEM  MpPUHIUIA
IIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYI0 CHUCTEMY T€OMETPUUYECKUX
MIPEACTABICHUN 00YYaIOMUXCsl, PacIIupssi U yriryoussiss €€, oOpa3ysl MPOYHbIE MHOXKECTBEHHBIC
CBSI3H.

MECTO YYEBHOI' O KYPCA B YYEBEHOM IIJIAHE
Ha wuszyudenne reomerpun otrBogutcsi 2 yaca B Heaemo B 10 kiacce u 1 vac B Hepemo B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHOe pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpemuBamomuecss npsaMsle. llapamnensbHOCTh MNPsAMBIX M INIOCKOCTEHM B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MMAPAUIEIBHOCTh TPEX NPSIMBIX; MNApauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YTJbl C COHAIPABICHHBIMH CTOPOHAMH; YIOJI MEXKIY HIpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX ocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIP,
KyO, apaJijieNienumnea; NoCTPOCHHE CEYCHUIA.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPHIEHIUKYJSIpHbIE MpsIMbIE B
IIPOCTPAHCTBE, NPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYISPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YIOJd MEXKAY HPSIMOM M IUIOCKOCTBIO; ABYTPAHHBIN yroi,
JUMHEUHBIN Yrojl ABYrpaHHOro yruia. llepneHaukyiisp U HakJIOHHBIE: PACCTOSHHE OT TOYKHU JO
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
IlepneHquKyIIpHOCTD IUIOCKOCTEN: ITPU3HAK MIEPIEHIUKYIIIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHIUKYIIApPaXx.

MHOTOrpaHHUKH

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOTOTDAHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuKa. IIpu3ma: N-yrospHas mpu3Ma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MpsiMasi ¥ HAKJIOHHAS TIPU3MBbI; OOKOBAs U MOJIHAS MTOBEPXHOCTH MPU3MBI.
[Tapamienenunen, NpsAMOYTOJIBHBIN NMapajuleenunen U ero cpoicrsa. [Iupamuaa: N-yrompHas
nUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTh IHPaMUJIBbI;
IpaBWIbHAasg M yceu€HHas MNHupamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. l[IlpaBuibHbIE
MHOTOIPAHHUKHU: TMOHSTHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMK/Ia; MpaBUiIbHAs TPEyrojbHas MUpaMuia U IpaBHIbHBIN TeTpasrap; kyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoAeKa’Ap M Hukocadap. CedeHus NOpU3MBI U
MAPaAMUJIBI.

CumMeTpHusi B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHThl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBUuibHbIX MHOIOTPAaHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIBHON NMUpaMuibl, TeOpeMa O IUIomaau yced€éHHo mnupamuzabl. [lonarue o6 oObEMme.
O06BEM nupamMubl, IPU3MBI.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMAIASIMU TTOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpalieHus

[MunuHapuyeckas MOBEPXHOCTh, O00pa3ylolUe HWIHHIPUYECKONH TOBEPXHOCTH, OCh
HWIMHpUYECKOl moBepxHocTu. Lummuap: ocHoBaHUs M OOKOBasi IOBEPXHOCTh, 0Opa3ytomias u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, OOpa3ylolMe KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3ymollas M OCh; IUIOIIAIb
OOKOBOM U TIOJHOM MOBEPXHOCTU. YCEUEHHBIN KOHYC: 00pa3ylollie M BBICOTA; OCHOBAHHS U
OOKOBast IOBEPXHOCTb.

Cdepa m map: ueHtp, paaudyc, AUaMeTp; IUIOMIAJb IMOBEPXHOCTH cdepsl. B3ammnoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe; mioanb chepsl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

Kom0OuHanuu Tten BpalieHWs U MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MIPsIMOYTOJIBHOTO TMapaiienenumnena u cieactsust u3 He€. O0bEM munuHapa, konyca. O0bEM
nrapa ¥ Iiomasib cepsl.

[TonoGuble Tena B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANIMU TTOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEIN.

Ceuenuss nunuHApa (MapajielbHO M MEPHeHIUKYJSIPHO OCH), CEueHUs KOHyca
(mapasienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILIUHY ), CEUEHUS 11apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B pocTpaHcTBe. Cl0KeHNE U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpPa Ha 4uncio. PasnoxkeHue BeKTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumio
napajuienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM TPaBWII JEHCTBUI C BEKTOpaMH.
IIpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTtBe. KoopamuHarsl Bektopa. IIpocreimme
3a7a4yd B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NPOU3BEIEHUE BEKTOPOB.
Beruuciienue yrimoB Mexay OpsSMBIMH U IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHS MporpaMMmbl yueOHoro mpeamera «MaremaTHKa
XapaKTEepPU3yOTCs:

I'paknanckoe BocniuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SBICHUH, TPOIEAYp TPakKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCICTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OPMHPOBAHHOCTHIO POCCUUCKOM I'pa)TIaHCKOW MACHTHYHOCTH, YBAKEHHUS K MPOLLIOMY
U HACTOSLIEMY POCCHUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOr0 Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIIEro.

JcTeTHYeCKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, PaCCyk ACHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-03A0POBHUTEIHHOU
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LEHHOCTU TPYJO0JIIOOUS; UHTEPECOM K DPA3IUYHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON W €€ MPUITIOKEHUSIMHU,
YMEHHEM COBEpIIIAaTh OCO3HAHHBIN BBHIOOp Oyayiei nmpodeccun U peaan30oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3OBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
PEILICHUHU PAKTUYECKUX 33]]a4 MaTeMaTHYeCKON HalpaBJI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KyJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
I00ANBFHOTO — XapakTepa JOKOJOTHYECKUX MpoOJieM; OpUEeHTaled Ha  [pUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelleHHs 3a7ad B 00JIacTH OKPY’KaIoLIei Cpe/bl, MIaHUpPOBAaHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

I{eHHOCTH HAYYHOTO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIIECTBEHHOM MPAKTHKW, TOHUMAaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl
YEJIOBEYECKOUN JEATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH W MAaTEMaTUYECKOM KyJIbTYpOM KaK CpPEJICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATH IIPOCKTHYHO M HCCICAOBATCIIBCKYIO JOCATCIBbHOCTDH
WHIUBUIYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOTrPaMMEBI Y4eOHOTO TIpeaMeTa «MaTeMaTHKay
XapaKTepU3yIOTCS  OBNAJICHUEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2yNAMUEHbIMU
oelicmseusmu.

1) Vuusepcanvnvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00 yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAOWe20 Mupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3zoBble Jjornuyeckue aeiicTBHA:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEICNICHUS MOHATUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIacCH(PUKAIIMN, OCHOBAHUS JIJIsI 0000IIeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATN3a;

e BOCIPHHHMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXICHHUS: YTBEPIUTCIBHBIC H
OTpHULaTelIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

e  BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeajaraTb KPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

e JleNaTh BBIBOJIbI C MCIIOJBH30BAHHEM 3aKOHOB JIOTUKH, JACIYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsMbIe
U OT TMPOTHBHOTO), BBICTPAMBATH ApPTYMCHTAIMIO, MPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

e BBIOMpaTh cnoco® pemieHuss y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOMSAIMUNA ¢ YYETOM CaMOCTOSTENbHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

e WCHOJB30BATh  BOMPOCHl  KAaK  HWCCIEAOBATENLCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO TIO3HIIHIO,
MHEHHUE;

e TMPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWUPOBAHHBIA HKCHEPUMEHT, HCCIIEIOBaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBEeKTa, SBJICHHs, Mpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTy OOBEKTaMH, SIBICHUSMU, TIPOIICCCAMHU;

e CaMOCTOSATENHHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI 1O  pe3yjbTaTaMm
NPOBEIEHHOTO HAOIIOJICHHS, UCCIIEAOBAaHUS, OLEHNBATh JIOCTOBEPHOCTh MOJIYYSHHBIX
pe3yNIbTaTOB, BHIBOJOB U 000OIICHHMIA;

e TIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH TIPEITIOI0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

e  BBIBIATH JePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC H
JUTSL PEeUICHUs 3a71a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMaTH3UPOBATh W HWHTEPIPETUPOBATH WH(GOPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
NIPEJICTaBIICHHUS;

e CTPYKTYpUpOBaTh HWHGPOpPMAIUIO, TMPEACTaBIATh €€ B  pa3IuyHBIX (opMax,
WUTIOCTPUPOBATH TpaduuecKy;



OLICHUBAaTh HAA&KHOCTh HMHPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00eCneuusarom chopmMupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKIEHHUS B COOTBETCTBUU C YCJIOBUSMHU U LEISIMU
OOIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUs 3a1a4i, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0JIe 00CYKJIEHHs 331aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOii TeMBI, TPOOIIEMBI,
pemaeMoil  3aJaud, BbICKa3bIBaThb HJEU, HAICJICHHbIE HAa T[OUCK pEeLICHUs;
COMOCTABJISITh CBOU CYXKIEHUS C CYXICHMSIMHM JIpYTMX YYaCTHUKOB JUaJIora,
0oOHapy»XKUBaTh pa3jIMyuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOI hopme popMyInpoBaTh
pa3HoOracHsi, CBOM BO3PAKEHUS;

MPEJICTaBIISTh PE3yIbTaThl PEIICHUs 3a/1a4l, SKCIIEPUMEHTA, UCCIeI0BaHuUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalUU U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBO:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYAIbHON pabOThI
IpU pelIeHHH YYEeOHBIX 3a7ad; MPUHUMATH I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUIAHUPOBATh OPTraHU3allMI0 COBMECTHOW paboThl, pachpenenarth BHABI padoT,
JIOTOBApUBATHCS, OOCYXKJaTh TMpoLeCC M pe3yibTaT padoThl; 0000maTh MHEHHS
HECKOJIbKUX JTIOZICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00Cyx aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U HWHBIE); BBIMNOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIMIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blx
YCmaHOB60K U JHCU3HEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTABJIATH IJIaH, AITOPUTM PELIEHUS 3aJjauu, BBIOUPATh CIIOCO0 peIIeHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW HH(POPMALIUH.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IEKCMM KaK OCO3HAHHUS COBEpIIAEMBIX
JNEHCTBUI M MBICIUTENbHBIX IPOLIECCOB, WX pe3ylbTAaTOB; BIAAETh CIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLEecca M pe3yJibTaTa PELIEHUS MaTeMaTHYeCKON
3a]a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIIECHUU 33]a4M, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHMBAaTh COOTBETCTBHUE pe3yJibTaTa €M W YCIOBUSM, OOBICHATh MPUUHHBI
JOCTMDKEHUSI WIIM HEIOCTMIKEHHUS Pe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLEHKY IPUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh MOHATHUAMH: TOYKA, MPsAMasi, TNIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUCCKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  NEPICHIUKYISAPHOCTh TMPSMBIX U
MJIOCKOCTEH.

KrnaccudunupoBaTs B3aUMHOE PaCTIONIOKEHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb MOHATHUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJa; JIMHEHHBINA yroJ JBYTPAHHOTO YIJIa; TPayCcHas Mepa JBYTPaHHOTO yTia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIbIA W HEBBIMYKIbII MHOTOIpaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIA MHOTOTPAHHHK.

Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (MHMpaMua; MpU3Ma, MPSMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccuduiupoBate MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBITTYKJIBIE W HEBBIMYKIbBIC MHOTOTPAHHWKH; TPABHILHBIC MHOTOTPAHHHUKH; TMPSMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIIEeIbI).

OnepupoBaTh MOHATUSIMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CtpouTh CeueHUss MHOTOIPAHHUKOB METOJIOM CJICJIOB, BBHITIOJNHSTEH (BBIHOCHBIC) TUIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxXOXKIACHHE TEOMETPUYCCKUX BEIMYMH 10 O00pasmaM WiIn
IropuT™MaM, MPUMEHSS HU3BECTHBIE AHATUTHYECKHE METOJbl TMPHU PEUICHHH CTaHIapTHBIX
MaTEeMATHYECKHUX 3a7ad Ha BBIUYMCICHHE PACCTOSHUN MEXIY JBYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HAXOXKIACHHE TEOMETPUYCCKUX BEIMYMH 10 O00pasmaM WiIn
aNropuTMaM, MPUMEHSS HU3BECTHBIE AHATUTHUYECKHE METOJbI TMPHU PEUICHHH CTaHIapTHBIX
MaTEeMAaTHYECKHUX 3a/7a4 Ha BBIYHCICHHE YTIIOB MEXIY CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXTY
MPSIMOY U TIIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, TBYTPAHHBIX YTIIOB.

Breraucnats 006EMBI U TUIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPU3Ma, THpaMUa) ¢
npuMeHeHHeM (OpMYJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH TOBEPXHOCTEH,
00BEMamMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHITUSAMU: CHUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, npeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
TEOMETPHYECKHUX (PUTYpPaAX, MPEACTABICHHYIO HAa YepTek,axX U PUCYHKaX.

[IpumensTh reoMmeTpuueckue (aKThl AN PEIIEHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJIITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS NMPUMEHEHHUS 3aJIlaHbl B SIBHOH
dopme.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHBIC CPEJICTBA H JJICKTPOHHO-KOMMYHHKAITHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3aa4.

[TpuBOIUTE TIpUMEpPH MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKW3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHSTh TIOJMyYeHHBIC 3HAHUS Ha MPAKTHUKE: aHAM3HPOBATh PEATbHBIC CHTYaIlUd U
OPUMEHSTh M3yYEHHBIE TIOHATHUS B  TMPOLIECCE TOWCKAa pEHICHHWs MaTeMaTHYeCKd
c(OpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATh PEATbHBIC CHUTYaIllMd HA S3BIKE TEOMETPHH,
HCCIICZIOBATh TIOCTPOSHHBIC MOJEITH C HCIOJB30BAHUEM T'€OMETPUUYCSCKUX TIOHATHH U TEOpeM,
anmapara anreOpsl; penrath NpakTUYeCKUe 3aa4u, CBI3aHHbIE C HAX0XKJICHUEM IeOMETPUIECKIX
BEJIMUHH.



11 KUIIACC

Onepuposatb MOHATHSAMH: LWIAHPUYECKas IIOBEPXHOCTb, oOpasyroliue
WIMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yromne KOHUIECKOH
HIOBEPXHOCTH, KOHYC; chepruuecKas IOBEPXHOCTb.

Pacno3naBats Tena BpameHus (IMIIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYSHUSI TEJI BPALLECHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOA; IIAPOBOU CEKTOP.

Bbruuciare 00bEMBI M IUIOIAAM IOBEPXHOCTEH Te BpallleHUs,, F€OMETPUYECKUX Tell C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHIATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BIECaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BbIUuCIIATE COOTHOLIEHUST MEXIY IUIOIAASIMHU IHOBEpXHOCTEH M 00bEMaMH IMOJTO0OHBIX
TeJ.

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IVIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJl BPALICHHUS.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINOnHATE AEUCTBUSA CI0KEHHSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB U YMHOXKEHUsI BEKTOpA
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINAIIEA.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YIOJI MEXKIY BEKTOpaMH, CKaJIsIpHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXAY BEKTOpPaMHU,
CKAJIIpPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHsS CTEPEOMETPHUYECKUX — 3ajad,
MIPEANOIAralOIIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IPUMEHEHHs 3aJlaHbl B SIBHOU
dopme.

Pemate mpocreiimne reOMETpUYECKHE 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOJA.

Pemate 3amauMm Ha JOKa3aTeIbCTBO MATEMAaTHYECKMX OTHOIIEHWH M HaXOXIACHHUE
TreOMETPUYECKUX BEJIMYMH MO 00pas3laM MM aJIrOpUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
PELIEHNH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHATs mpocTeHlIne MPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3aa4.

IIpuBoauTe IpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEANBHBIE CUTyallUd U
INPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEN0BATh ITOCTPOEHHBIE MOJEIN C MCIOJb30BAHUEM TI'€OMETPUYECKHX IMOHATHM U TEOPEM,
anmapara anreOpbl; penaTh NpakTUYeCKUe 3aauu, CBI3aHHbIE C HAXOXKACHUEM IeOMETPUYECKIX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 HepHeHHI/IIiyJIﬂpHOCTI) TPSIMBIX U 12 0 0
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1 0
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1 0
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1 0

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuectBo yacos
IIpak
Ne i/ Tema ypoka Konpo T]fq
Be JIb
padot
ero  padorTsbl
bl
OCHOBHBIC TIOHSITHS] CTEPEOMETPUHU: TOUKA, IIPSIMas,
1 IUIOCKOCTB, MMPOCTPaHCTBO. [IpaBuiia n3o00paxeHus Ha 1 0 0
pHUCYHKaX: U300paKeHHsI TUIOCKOCTEH, MapalieIbHbIX
NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 [TonsTHS: TIEpEeceKarONUecs MIOCKOCTH, 1 0 0
NIepECEKAIOIIUECs MPsMasi U TUIOCKOCTh
3 [TonsTHS: TIEpEeceKaroNIUecs MIOCKOCTH, 1 0 0
MIepPEeCeKArOIINEeCs MPsiMasi M IIIOCKOCTh
3HaKOMCTBO C MHOTOTPaHHUKAMH, U300paKeHHE
4 MHOTOTPaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX 1 0 0
geprexax
5 HauanbHbie cBeieHUs 0 KyOe ¥ MupaMuzie, ux 1 0 0
pa3BEépTKU U Mojenu. CedeHus MHOTOTPaHHUKOB
6 HavanbsHbIe cBeieHUs 0 KyOe u MUpaMHuJIe, HX 1 0 0
pa3Béptku 1 Mojenu. CedeHns] MHOTOTPaHHUKOB
[TonsiTrie 06 akcCMOMATHYECKOM MOCTPOSHUU
7 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIICJACTBHS U3 1 0 0
HUX
[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUU
8 CTEpEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1 0 0
HUX
[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
9 CTEpEOMETPHUU: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1 0 0
HUX
[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
10 CTEpEOMETPUH: aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 1 0 0
HUX
B3aumHoe pacmosnoxeHue NpsSMbIX B IPOCTPAHCTBE:
11 nepeceKaroIInecs, mapauieIbHbIe U CKPEIUBAIONTUECS 1 0 0
npsiMbIe
[MapasienbHOCTh IPSIMBIX M IJIOCKOCTEH B
12 NPOCTPAHCTBE: MapaJljiebHbIC MPSMbIE B IIPOCTPAHCTBE; 1 0 0

NapajuIeIbHOCTD TPEX MPSAMBIX




HapaJ'IJ'IeJIBHOCTB MpsAMBIX U IUIOCKOCTEH B

13 . 1 0 0
npoctpaHcTBe: [lapannensHOCTh IPSAMON U INIOCKOCTH

14 VYTIBI ¢ COHANpaBIEHHBIMU CTOPOHAMHU 0 0

15 Yroa MexXy IpsIMBIMU B IIPOCTPAHCTBE

16 Yromn Mexay NpSMbIMU B IPOCTPAHCTBE
[TapamienbHOCTB MIIOCKOCTEN: Mapajlle/IbHbIC

17 1 0 0
IUIOCKOCTH

18 CBoiicTBa mapaiesIbHBIX MIOCKOCTEH 1 0 0

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA 1 0 0
IUIOCKOCTU: TE€TPa’Ip, KyO, mapajuiesIeuIes

20 [TocTpoenue ceueHuit 0 0

21 [Toctpoenue ceuenuit 0 0
KonrponsHas padota no reme "[IpsiMble U IIIOCKOCTH B

22 npoctpaHcTBe. [lapamieabHOCTb NPSIMBIX U 1 1 0
IJI0CKOCTER"

93 [lepnieHAMKYISIPHOCTH MPSIMOH U TIJIOCKOCTH: 1 0 0
NEePIECHANKYJISPHBIE TIPSMbIE B IPOCTPAHCTBE

24 [IpsiMble mapasuienbHbIe U TePIEHINKYIISIPHBIE K 1 0 0
TUTIOCKOCTH

o5 [TpsMble napanienbHble U NepIeHUKYIISpPHbIE K 1 0 0
IUIOCKOCTH

26 [Tpu3HaK neprneHaAuKyYISIPHOCTH MPSIMOUN U TNIOCKOCTH 1 0 0

27 [Tpu3HaK nepreHaAUKyYISIPHOCTH MPSIMOUN M TUIOCKOCTH 1 0 0

28 Teopema o psAMON NEPNEHANKYJIIPHON INIOCKOCTH 1 0 0

29 Teopema o TpsMOIi IEPIICHANKYIISIPHOH IJIOCKOCTH 1 0 0

30 Teopema o psAMON NEPIEHANKYIIIPHON INIOCKOCTH 1 0 0

31 [eprienAuKyIsIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH 1 0 0
710 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TNIOCKOCTH

39 [leprienAuKyYIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 1 0 0
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOU /10 TIIOCKOCTH

33 [leprieHAUKYISAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 1 0 0
JI0 TUIOCKOCTH, PAaCCTOSIHUE OT MPSIMOM /10 TMIIOCKOCTH

34 [leprieHAUKYISAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH 1 0 0
JI0 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TNIOCKOCTH

35 VYTbl B IPOCTPAHCTBE: YIOJI MEXIYy MPSIMO U 1 0 0
IUIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJI JBYTPaHHOIO yTria

37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJI JBYTPaHHOIO yria

38 [eprieHAUKYISIPHOCTH MJIOCKOCTEN: TPU3HAK




NEPIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH

39

40

IlepnenAUKYJIAPHOCTD TNIOCKOCTEN: MPU3HAK
MEPIECHANKYISAPHOCTU JBYX IIIOCKOCTEH
[lepneHauKyAsIpPHOCTD MJIOCKOCTEM: IPU3HAK
NEePHEHAUKYISIPHOCTU ABYX IJIOCKOCTEMN

41

TeopeMa 0 TpEX NEPHEHANKYIISIPAX

42
43

Teopema o Tpéx nepneHAUKyIIpax

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

44

45

46

KontponbHas padora no Temam "[leprieHAUKYISIPHOCT
IPSIMBIX U II0cKOcTeR" 1 "YTIIbl MEXIY NPSMBIMU U
IUIOCKOCTSIMU"

ITonsATHE MHOTOIPAHHUKA, OCHOBHBIE JIEMEHTBI
MHOI'OI'PAHHMKA, BBIITYKJIbIE U HEBBIITYKIIBbIC
MHOT'OI'PAHHUKH; pa3BEPTKAa MHOTOTPaHHUKA

HpI/I3MaZ N-yrojbHas Ipu3Ma, rpaHd U OCHOBAHUsI

IMPU3MBI; IIPpAMaA U HAKJIOHHAA IIPU3MBbI; OoKoBasg U
IMOJIHAsA IMOBCPXHOCTDH ITPHU3MbI

47

[Tapannenenurnen, TpsIMOYTOJIbHBIN TApAJIJICICTTUIIEA U
€ro CBOIICTBa

48

49

50

IIupamuaa: N-yrojapHas NUPaMUa, TPaHU U OCHOBAHUE
NUpPaMUJIbl; OOKOBAs U MOJIHASL TOBEPXHOCTh MUPAMUJIBL;
IIpaBUJIbHAS U yCEUEHHAS TUPAMUIA

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE PABUIBHOTO
MHOT'OT'paHHMKa; TpaBUJIbHASI TPU3MA U MPaBUIIbHAS
nupaMuIa; IpaBUiIbHasA TPEYroabHas NupaMuaa u
IPAaBUIBHBIN TETpa’p; KyO

[TpencraBieHne o NpaBUIbHBIX MHOTOIPaHHUKAX:
OKTa3Ip, 10JIeKadIp U UKOCAIP.

51

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIHHO
TOYKH, IPSIMOM, TUIOCKOCTU. DJIEMEHTHI CHMMETPHH B
nupaMuaax, napajieiaenurenax, NpaBuIbHbIX
MHOT'OTpaHHUKAaX

52

53

54

Brraucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa,
JuaroHaliv, yIJbl

[Tnomans O0KOBOI MOBEPXHOCTH U TMOTHOM
[IOBEPXHOCTU MPSAMOM MPU3MBI, IIJIOIIAb OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOI MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
paBUIBHON MUpaMUbl, TEOpEMa O MO0 OOKOBOM
IIOBEPXHOCTU YCEUEHHON NTUPAMUIBI




55 KoHnTtposnbhas paborta o teme "MHoOrorpaHHUKH" 1 1 0
56 [onsarue 06 06vEMe 1 0 0
57 O0BEM TUpamMu bl 1 0 0
58 O0BEM TUpaMHUTBI 1 0 0
59 O0BEM TUpamMu bl 1 0 0
60 O0BEM TUpaMHUTBI 1 0 0
61 O0BEM IpU3MBI 1 0 0
62 O06BEM pu3MBbI 1 0 0
63 O0BbEM TPU3MBI 1 0 0
64 KonTposbHas pa6"0Ta o Teme "OO0BEMBI 1 1 0
MHOTOTPaHHUKOB
65 [ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3AINS 3HAHUH. 1 0 0
[TocTpoeHne ceueHmit B MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE cCTeMaTU3allis 3HAHUH.
66 Boruncnenue pa(f’CTO}IHHI;'IZ MEX1y ABYMSI TOUKaMHU, OT 1 0 0
TOYKH IO MPSMOM, OT TOUKH JI0 IIIOCKOCTH, MEKIY
CKPEIIUBAOIIUMUCS TTPSIMBIMHU
67 HroroBast KoHTpoIbHAs paboTa 1 1 0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUM.
68 Brraucnenue yriioB: MexXIy CKpeIuBatOIUMUCS 1 0 0
MPSIMBIMHU, MKy TTPSMOU U TUIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKIY TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KoanyecTBo 4acosB

Ne n/m Tema ypoka Kout
poJib IIpakr
Bcero
pado padoThI
ThbI
1 Cdepa u map: eHTp, paanyc, IuaMeTp; TUIOIaIb 1 0 0
MOBEPXHOCTH Chephl
9 B3aumHoe pacmonoxenue chepsl U IIIOCKOCTH; 1 0 0
KacaTeJbHas IJIOCKOCTh K cdepe; miomanb cheps
3 N3o0pakenue cdepsl, mapa Ha mIockocTr. CedeHus 1 0 0
mapa
[{unuHapuyeckas MoBEpPXHOCTh, 00pa3yoIIne
4 MAJTUHIPUYECKON TOBEPXHOCTH, OCh 1 0 0
MAJTUHIPUYECKON TOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBast MOBEPXHOCTD,
5} 00pa3yrolasi ¥ OCh; IJIOMIA b OOKOBOM M IMOJTHOM 1 0 0
MOBEPXHOCTHU
N300pakenne muiImHApa HA MIIOCKOCTH. Pa3BépTka
5 murHIpa. CedeHus MIMHAPA (TUTOCKOCTHIO, 1 0 0
napauIeTIbHOW WU MIEPIICHIUKYIISIPHON OCH
HUATTUHIPA)
Konunueckas moBepXHOCTh, 00pa3yolie KOHUYECKOM
7 MIOBEPXHOCTH, OCh U BEPIIMHA KOHHYECKON 1 0 0
MTOBEPXHOCTH
8 Konyc: ocHOBaHMe U BepinHa, 00pa3yromias U och; 1 0 0
TI0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
9 VYceu€unblii KOHYC: 00pa3yolre U BHICOTA, 1 0 0
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N3o00pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka
10 koHyca. CeueHust KoHyca (TIOCKOCTHIO, 1 0 0
napauieIbHON OCHOBAHMIO, M TNIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)
11 KoMOunarws Ten BpamieHus: # MHOTOTPaHHUKOB 1 0 0
12 MHororpaHHuK, ONMCaHHBIN 0KoJI0 chepsr; chepa, 1 0 0
BIIMCAHHAs! B MHOTOTPAHHUK UJTU B TEJIO BPAIICHUS
13 ITonstre 006 00bEMe. OCHOBHEIE CBOIICTBA 00BEMOB 1 0 0

TCII




14 O0BEM IUIMHIpA, KOHYCa

15 O0BéM 1mapa U WIomaas chepbl
[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHUS

16 MEXY IJIOIIAISIMHA TOBEPXHOCTEH, 00bEMaMu 1
IMOAOOHBIX TEN

17 KonTponpHas padora o Temam "Tena Bpamenus" u 1
"O6bembl Ten"

18 BekTop Ha MII0CKOCTH U B TIPOCTPAHCTBE

19 Clio)keHHUE ¥ BBIYUTAHUE BEKTOPOB

20 YMHOXEeHHEe BEKTOpa Ha YHCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMILJIaHAPHBIM 1
BekTopam. [IpaBuiio mapannenenunena

29 Pemenue 3a1a4, CBSI3aHHBIX C MPUMEHESHUEM ITPABUIT 1
JNEHCTBHUI ¢ BEKTOpaMH
[IpstmoyronbHas cucTeMa KOOPAMHAT B TPOCTPAHCTBE.

23 Koopaunats! Bekropa. [IpocTteiiiiue 3agaun B 1
KOOpJMHATAX

24 Yron mexay Bektopamu. CKalsipHOe MPOU3BEACHUE 1
BEKTOPOB

25 Brraucienue yriioB Mex, Iy MPSMBIMH U TIOCKOCTSIMU 1

26 KoopamHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN 1
TEOMETPHUCCKUX 3a71a4

97 KonrtponbHas pabora no reme "Bekropsl u 1
KOOpJMHATHI B IPOCTPaHCTBE"
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aIUs 3SHAHU .

28 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 1
TUTAHUMETPHH
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHH.

29 OcHoBHbIe GUTypHl, GaKThl, TEOPEMBI Kypca 1
TUTAHUMETPHH

30 [ToBTOpeHue, 0600IIeHNE U cUCTeMaTU3allvs 3HAHUH. 1
3aaun MIaHUMETPUU U METOJIBI X PEIICHUS

31 [ToBTOpeHme, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUM. 1
3aaun MIaHUMETPUU U METOJIBI X PEIICHUS
[ToBTOpeHme, 0600IIEHNE U CUCTEMATHU3AIIHS 3HAHUM.

32 OcHoBHbIE GUTYPHI, PaKThI, TEOPEMBI Kypca 1
CTEpEeOMETPUHN

33 Hrorosast KoHTpOJIbHAS paboTa

34 [ToBTOpeHmEe, 0000IIEHNE U CUCTEMATH3aIIHs 3HAHUN

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






