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IHHOACHUTEJBHASA 3AIINCKA

['eomerpus sBnsieTcss OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0Opa3oBaHMs, TaKk KaK 00eCIeYnBaeT BO3MOXKHOCTh M3YUYECHUS JUCIUILINH €CTECTBEHHO-
HAy4YHOH HAIIPABIECHHOCTH W MPEAMETOB I'YMaHUTAPHOIO IUKIA. IIoCKONIBKY orndeckoe
MBILUIEHHE, (opMHpyeMOe TMpU HU3YYEHHUU OOYyYarollMMHUCA TOHSATUHHBIX OCHOB
r€OMETPUHU, TMpPU JI0KA3ATEIbCTBE TEOPEM U IOCTPOCHHUM IIEMOYKH JIOTHYECKUX
YTBEPKICHUM IPU PELICHHH T€OMETPUUECKUX 3a/1a4, YMEHUE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCTIOIb3YIOTCS IPHU PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
[UKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lenb ocBoeHust mporpaMMbl yueOHoro kypca «I'eomerpusd» Ha yriyOi€HHOM ypOBHE —
pa3BUTHE HWHIWBUIYAITBHBIX CIIOCOOHOCTEW OOYyYaroOlmUXCS NMPHU U3YYEHUU TEOMETPHH,
KaK COCTaBISIOIIEH TpeaMeTHo obOmactu «Marematnka u WHGOpMaTHKa» depes
o0ecrie4eHre BO3MOXXHOCTH TNpPUOOPETEHHs U HUCIHOJb30BaHUs 0Oojee TIIyOOKHX
reOMETPUUYECKUX 3HAHUU U JIEUCTBUM, CHEIU(PUUHBIX T'€OMETPUU, U HEOOXOJUMBIX JIs
YCIIEITHOTO  MPO(ECCHOHAIBHOTO 00pa30BaHUs, CBA3aHHOIO C  HCIIOJIb30BAHUEM
MaTE€MAaTHKHU.

[IpuoputeTHbIMM  3aJayaMd  Kypca T€OMETpUM Ha  yriayOJ€HHOM  YpPOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

paclUIMpEeHHE IMPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBSI3U TE€OMETPUU C OKPYKAIOIIUM MUPOM;
dbopMUpOBaHNE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O BaKHEHIIHX
MaTE€MaTUYECKUX MOJIENAX, MO3BOJSIOIIMX ONUCHIBATH W M3y4aTh pPa3HbIE SIBICHUS
OKPYXKAIOIIEr0o MHpa, 3HAHWE MOHATHMHOrO ammapara mno paszgeiny «CrepeoMerpusi»
y4eOHOro Kypca reOMeTpHH;

dbopMupoBaHNE YMEHHS BIa/IeTh OCHOBHBIMH MOHATUSMU O TIPOCTPAHCTBEHHBIX (hUTYypax
U HUX OCHOBHBIMM CBOWCTBAMH, 3HAHHE TeOpeM, (POpMysT MU yYMEHHE UX HPUMEHSTH,
YMEHHUSI OKa3bIBaTh TEOPEMBI M HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI PEILICHUS 3a/a4;
(¢opMHpOBaHME YMEHHUsSl paclo3HaBaTh Ha YepTeXaxX, MOAENIAX U B PEATLHOM MHUDE
MHOTOI'PaHHHKH U TeJla BPALIEHUs, KOHCTPYUPOBATh T€OMETPUUYECKNE MOJIEIIN;
dbopMUpoBaHHE  TIOHMMaHHS  BO3MOXKHOCTH  aKCHOMAaTHYE€CKOTO  TMOCTPOCHUS
MaTEeMaTHYECKUX TeOopwil, (OPMUPOBAHME TOHMMAHHUA POJM AKCHOMATHUKH TIPH
IIPOBEICHUH PACCYKICHUI;

dbopMupoBaHHE YMEHHS BJIaJE€Th METOJAaMU JOKAa3aTelbCTB M aJTOPUTMOB PpELICHHUS,
YMEHUSI UX MPUMEHATh, NPOBOJAUTH JOKAa3aTEIbHBIE PACCYKIEHUA B XOJ€ PpELICHUs
CTEpPEOMETPUYECKUX 3a7ad M 3a7ad C MPAKTHUYECKUM COJep>KaHueM, (HopMHUpOBAHHE
MPEICTaBICHUS] O HEOOXOJMMOCTH J0Ka3aTeNbCTB MPH OOOCHOBAaHMH MAaTeMAaTUYECKUX
YTBEPKJICHUN U POJIM aKCHOMAaTUKH B MPOBEJCHUU JENYKTUBHBIX PACCYXKICHUM;



pa3BUTHE M COBEPILICHCTBOBAHUE WHTEUIEKTYaJIbHBIX W TBOPYECKMX CIOCOOHOCTEH
oOyyaroluxcsi,  [O3HABAaTEIbHOM  AKTUBHOCTH,  HCCJIENOBATENbCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHHUS], UHTEPECA K U3YUEHUIO T€OMETPUH;

dbopMupoBanne (QyHKIMOHATHHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH: YMEHUS
pacno3HaBaTh NPOSBICHUS T€OMETPUYECKUX MOHITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CHUTyallUsIX M IpPU HM3YyYEHUH APYTUX YUEOHBIX MPEIMETOB,
IPOSIBJIICHHSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHMS PEAIBHBIX CUTYALH,
MCCJIEI0BAHMS IOCTPOCHHBIX MOJIENIEH, HHTEPIIPETAIMHU TIOJYYEHHBIX PE3YyJIbTaTOB.
OCHOBHBIMHU COZIEpKATENFHBIMA JIMHUAMU YydeOHOoro Kypca «l'eomerpusi» B 10-11
KJ1accax sBISIOTCA: «[IpsAMble ¥ IIIOCKOCTH B MPOCTPaHCTBEY, « MHOrOrpaHHUKW», «Tena
BpalleHUs», « BEKTOpBI U KOOPAMHATHI B IIPOCTPAHCTBEY, «/IBHKEHNS B IPOCTPAHCTBEY.
CdopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHITHUSIMUY,
pEJIEBaHTHBIMH TE€OMETpUM Ha yriayOnéHHoM ypoBHe oOyuenusi B 10-11 xmaccax,
OTHOCHUTCSI KO BCEM COJEpP>KaTeIbHBIM JIMHUAM Y4eOHOTO Kypca, a (opMHUpOBaHHE
JIOTUYECKUX YMEHMI pacipenessieTcs He TOJIbKO MO0 COAEpKATEIbHBIM JIMHUAM, HO U I10
rogam oOyuenus. ConepkaHue o00pa30BaHHs, COOTBETCTBYIOIIEE IPEIMETHBIM
pesynpraTam ocBoeHus denepanbHoil paboueil mporpaMMel, pacipeneaEHHbIM 10 ToAam
oOydeHusi, CTPYKTYpUPOBAaHO TakKuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMIAATIBHBIM ~ BOTIpocaM  oOydJarommecs oOpamaiich HEOAHOKPATHO. ITO
IIO3BOJISIET OpPraHU30BaTh OBJIAJEHUE T€OMETPUYECKHUMH TOHATHSAMU U HABBIKAMMU
MOCJIEI0BATENbHO U IMOCTYIATENbHO, C COOJMIOACHUEM MPUHIUIA MPEEMCTBEHHOCTH, a
HOBBIC 3HAHMS BKJIIOYATh B OONIyI0 CHCTEMY T€OMETPHUYECKHX MPEICTaBICHHUMA
o0y4JaronIuxcsi, pacupssi 1 yriryosss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.
[lepexon K U3y4EHUIO0 TEOMETPUU HA YTIyOJEHHOM YPOBHE NTO3BOJISIET:

co3aarh ycioBus Ui auddepeHnmanuu 0oO0y4eHHs, MOCTPOEHUS HWHAMBHIYaJbHBIX
oOpa3oBaTeNbHBIX MpOrpaMM, oOecneuyuTh YriayOJIEHHOE H3yYeHHE TE€OMETPUM Kak
COCTaBJISIIOLIEH yueOHOro npeaMera «MaremaThukay;

MOJTOTOBUTH O0YYAIOUINXCA K MPOIOJDKEHUIO U3YUYEHUsI MAaTEMaTHKU C Y4ETOM BbIOOpa
Oyaymeil  npodeccun, oOecreunBasi  NPEEMCTBEHHOCTb  MEXAYy  OOmMM U
npo¢hecCHOHATBHBIM 00pa30BaHUEM.

Ha uzyuenue ywyeOHoro kypca «l'eomerpusi» Ha yrimyOna€éHHOM ypoBHe oTBoautcs 204
yaca: B 10 kmacce — 102 gaca (3 yaca B Hemento), B 11 kmacce — 102 gaca (3 gaca B
HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE NIOHATHUSA cTepeoMeTpun. Touka, mpsiMasi, INOCKOCTh, IPOCTPAHCTBO. [IonsATHE
00 aKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU U CIEICTBUS
U3 HUX.

B3anmHoOe pacrosnoxeHue NnpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TTapaJUICIbHbIC U
cKpemuBaromuecs npsmele. IlpusHaku ckpemmBarommxcs npsaMsix. [lapamiensHoCTb
NpSMBIX M IUIOCKOCTEW B NPOCTPAHCTBE: NApajUICNIbHBIE NPSIMBIE B INPOCTPAHCTBE,
MapaJuIeIbHOCTh TPEX MPSAMBIX, TAPAUIEIBHOCTD MPSMON U IIocKocTr. [lapammensHoe n
[EHTpaJIbHOE  MPOEKTUpOBaHUE, H300pakeHue  ¢uryp. OCHOBHbIE  CBOWCTBa
napajuleIbHOr0 NpoekThpoBaHus. M3o0paxenue ¢uryp B mnapajulebHOM MPOEKIHH.
YIibel € COHANpPaBICHHBIMU CTOPOHAMH, YIOJl MEXKAY HpsAMBIMU B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEW: IapajulesIbHbIE IUIOCKOCTH, CBOWCTBA IAPAJIIEIBHBIX
mwiockocteil. [Ipocrelime mpocTpaHCTBEHHBbIE (UTYpPHl Ha TUIOCKOCTH: TETpad.p,
napajuleJIeIUIIe], [IOCTPOCHUE CEYCHUN.

IleprieHIMKYISAPHOCT NPSAMOM M IUIOCKOCTH:  IEPIEHIUKYJISIPDHBIE IIPAMBIE B
IIPOCTPAHCTBE, MpPSMBIEC MAPAJUIENBHBIE U NEPHEHAUKYISAPHBIE K IUIOCKOCTH, MPU3HAK
MEPIICHIUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MNPSAMOW IEPIECHANKYISIPHOU
IJIOCKOCTA. OpTOTOHAIBHOE MPOEKTUpOBaHUE. llepneHauKyinsp W HakJIOHHBIE:
pPacCTOSHUE OT TOYKHU 0 IIOCKOCTH, PACCTOSHUE OT IMPSAMOU 0 IUIOCKOCTH, IIPOCKLIHS
¢burypsl Ha IIJIOCKOCTb. [leprieHIUKYISAPHOCTD IIJIOCKOCTEHN: IIPU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX IUIOCKOCTEN. Teopema o TpEX NeprneHANKYIApaX.

Yriel B TIPOCTPAHCTBE: Yol MEXKIY NPSAMOM M IUIOCKOCTBIO, JABYTPAHHBIM YIOJI,
JMHEWHBIM yroa ABYIpaHHOro yria. TpéXrpaHHbIi U MHOTOrpaHHble yriibl. CBOMCTBa
IUIOCKMX YIJOB MHOrorpasHoro ymia. CBolcTBa IIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YIJIA.
MHOrorpaHHUKH

Buapl MHOrOrpaHHMKOB, pa3BEPTKa MHOrOrpaHHuka. Ilpu3sma: n-yrosnpHas npusma,
npsMasi M HAaKJIOHHAs MOpu3Mbl, OOKOBass M TOJHAas IOBEPXHOCTb MPHU3MBL
[Tapamtenenunes, NpsAMOYTOJIbHBIN apaJUIeJICIIUIIE U €ro cBolcTBa. KpaTyaiime myti
HAa TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHCTBEHHas Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas NUpaMHUAA, NpaBUIbHAS M YCEUEHHAs NUPAMUJIBL.
CpoiictBa pEébep u OOKOBBIX TIpaHed mpaBwiIbHOW nUpamuabl. [IpaBunbHBIE
MHOTOIPaHHHUKHM: TIpaBWJIbHAas NpU3Ma W [PaBWIbHAS NUPaMHUAA, [PaBUIbHAS
TpeyrojbHas MupamMuia U NpaBUIbHBIA TeTpa’ap, Kyo. IlpencraBienue o npaBUIIbHBIX
MHOTOTPAaHHMKAX: OKTA3IP, JOAEKA AP U UKOCAP.



Brruncnenue 351eMeHTOB MHOTOTPAaHHUKOB: p&0pa, quaroHanu, yrisl. [Tnomans 0okoBoi
IIOBEPXHOCTH U ITOJIHOM ITOBEPXHOCTHU MPSMOM MTPU3MBI, IUIOIIAAb OCHOBAHMI, TEOPEMA O
OOKOBOI NOBEPXHOCTM MpsiMOW mnpusMbl. Ilinomans OOKOBOM IMOBEPXHOCTH U
MOBEPXHOCTU NPABUJIBHONW MUPAMUIBI, TEOPEMA O TUIOLIAAN YCEUYEHHOM MUPAMU/IBI.
CummeTpust B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPAaBHIIBHBIX MHOTOI'PaHHUKOB.
CummeTpust B IPaBUIBHOM MHOTOTPAaHHUKE: CUMMETPHS ITapajuIeenuIea, CAMMETPHS
IPaBUIBHBIX IPU3M, CAMMETPHS IPABUIBHON ITUPAMHUIBI.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOpP, JJIMHA HEHYJEBOIO BEKTOpa,
BEKTOpPbl KOJUIMHEApPHbIE, COHANpPABJICHHbIE W MPOTHUBOIOJIOKHO HAINpPABICHHbBIE
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEMCTBUS C BEKTOPAMM: CIIOKCHUE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHME BeKTOpa Ha uwucio. CBoiicTBa
CJIOXEHUS BEKTOpOB. CBOICTBAa YMHOKEHHUS BEKTOpa Ha 4yncio. [[oHATHE KOMIUTaHApHBIE
BekTOpbl. IIpu3Hak KoMIIaHapHOCTH TPEX BeKTOpoB. I[lpaBuio mnapamienenumnena.
Teopema 0 pasoKeHUM BEKTOpaA 10 TPEM HEKOMIUIaHAPHBIM BeKTopaM. IIpsMoyronbHast
cucrteMa KoopauHar B npoctpaHcrBe. KoopamHatel  BekTopa. CBA3b  MEXKIYy
KOOpJMHAaTaMH BEKTOpa M KOOPAMHATAMM TOYEK. YTOJI MexAy BeKkropamu. CkaispHOeE
MIPOU3BEICHUE BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsTHs: TMIMHApPUYECKAas TOBEPXHOCTh, KOHHYECKas MOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpa3ylomue TmoBepxHOoCcTel. Tena BpallleHUs: MWIMHAP, KOHYC,
yCceu€HHBI KOHYyC, cdepa, map. B3aumHoe pacnosnoxkeHue cgepbl U IIOCKOCTH,
KacaTesbHas IJI0CKOCTh K cepe. M300pakeHue Ten BpallleHus Ha Mi1ockocTu. Pa3BépTka
HUIuHApa U Konyca. CumMeTtpust chepsl U mapa.

O6béM. OcHoBHBIE CBOIiCTBa 00BEMOB Ten. Teopema 00 00bEME MPSMOYTOJIHHOTO
napajuienenunena u ciaeactsuss u3 He€. OO0bEM NpsAMONM U HAKIOHHOM MPU3MBI,
LWINHIPA, TUpaMUIbl U KoHyca. OOBEM I1apa U IapOBOr0 CETMEHTA.

KoMOuHanumu Tten BpalleHUsT M MHOTOrpaHHUKOB. llpu3ma, BmMcaHHas B LMJIMHIP,
omucaHHas okojio muwiMHapa. [lepeceuenmne chepsl m mapa ¢ miockocthio. Kacanme
mapa U cdepbl IIOCKOCThIO. [loHSATHE MHOTOTrpaHHHMKA, OMMCAHHOTO OKOJO CQeEphl,
cdepbl, BHUCAHHON B MHOIOTPAHHUK WUJIM TEJIO BPAICHHUS.

[Inomanps NOBEpXHOCTH LMIMHAPA, KOHYyca, miomans cepsl u e€ yacreid. [logobue B
npoctpancTtBe. OTHOmIEHHE OOBEMOB, IUIOMIA[EH TMOBEPXHOCTEH MOMOOHBIX (UTYD.
[IpeoOpazoBanue mnogoOusi, roMoTeTHs. Pemenue 3amady Ha  IJIOCKOCTH  C
UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

IlocTpoeHne ced4eHul MHOTOTPAHHUKOB W TEJ BpAILEHUS: CEYEHUs LWIMHIApA
(mapamienbHO U MEPHEHAUKYIISIPHO OCH), CEYEHHS KOHYca (MapaljielIbHble OCHOBAaHUIO U



OPOXOAIINE Yepe3 BEPIINHY), CEUEHHs LIapa, METOAbl MOCTPOEHUS CEYCHHI: METOJ
CJIEZI0B, METOJI BHYTPEHHETO IPOEKTUPOBAHUSA, METOJ IIEPEHOCA CEKYIIEH IIIIOCKOCTH.
BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Omnepanuu HaJ BEKTOpaMH. BEKTOpPHOE YMHOXKEHHE
BEKTOpPOB. CBOMCTBA BEKTOPHOIO YMHOKEHMS. [IpsMoyrosibHas cucrema KOOPAWHAT B
npoctpancTBe. KoopaunaTtel BekTopa. Pasnoxkenue Bekropa no 6asucy. KoopaunarHo-
BEKTOPHBIA METOJI IIPY PELICHUN FEOMETPUYECKUX 3a1ay.

J{BMKEHUsS B IPOCTPAHCTBE

IBmxenuss npoctpancTBa. OtoOpakenms. JIBmxkeHus W paBeHCTBO ¢uryp. OOmue
CBOWMCTBA JBIWKCHUM. BHIbl JBWXKEHUN: MAPAJUIEIBHBIM IEPEHOC, LEHTpaIbHas
CUMMETpUs, 3€pKajbHasi CHUMMETpPHUs, HOBOPOT BOKpyr mnpsimoi. IIpeoOGpasoBanus
nono6us. [psimas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIH YPOBEHb) HA YPOBHE CPEJHETO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaanckoe BoCIUTaHHE:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3WIMU OOYy4YaIoUmIerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCHICKOro OOIIECTBA, MPEICTAaBICHHUE O MaTEMaTHYECKUX
OCHOBax  ()YHKUMOHHMPOBAHMSI  PA3NUYHBIX  CTPYKTYp, SIBICHHUH, TpOLELYp
rpa)XIaHCKOTrO 001IecTBa (BEIOOPHI, OMPOCH U IPYTO€), YMEHHE B3aUMOICHCTBOBATH C
COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHUSIMH U Ha3HAYCHHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

C(OPMUPOBAHHOCTh POCCUHCKOM TIpakJaHCKOM HICHTUYHOCTH, YBaXKEHUS K
OPOLUIOMY M HACTOSIIEMY POCCHMCKOM MaTEMaTHUKH, LEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB W POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHUE 3THUX JOCTI)KEHUM B JPYrHX HayKaX, TEXHOJIOrusx, cgepax
SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JyXOBHBIX IIEHHOCTEH pPOCCHUHCKOro Hapoja, Cc(HOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHMSI, STUYECKOTO MOBEACHHS, CBS3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHI HAyKH U JESTENbHOCThIO YYEHOIO, OCO3HAHUE JMYHOIO
BKJIaJla B IOCTPOEHHE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYas O3CTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEPHOCTEN, OOBEKTOB, 3aJlay, PELICHHI, pacCyXICHHI, BOCOPUHUMYHUBOCTh K
MaTEMAaTUYECKUM ACIIEKTaM PA3JIMYHbBIX BUJOB HCKYCCTBA;

5) puzuyeckoe BocnMTaHKE:

C()OPMUPOBAHHOCTh YMEHHSI TMPUMEHATh MAaTEMaTUYEeCKUE 3HaHUS B MHTEpecax
3I0pOBOr0 M 0€30MacHoro odpas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO (310pOBOE NHUTaHUE, COAJAHCHUPOBAHHBI pPEXKHUM 3aHATUA W OTAbIXA,
peryinspHas (u3nyeckass aKTUBHOCTb), (PU3MYECKOE COBEPIIEHCTBOBAHUE IIpU
3aHATUAX CIIOPTUBHO-030POBUTEIIBHON AEATENBHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpPYAYy, OCO3HAHWE LEHHOCTH TPYIOIIOOUS, MHTEPEC K PazIuYHbIM
chepam mpodecCHOHANBHOW AESITEIBHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW U ¢
IPUJIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyiied npodeccun u
pean30BbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHHUIO W CaMOOOPA30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HH,



FOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEHICHUM MPAKTUUECKUX 33/1a4 MAaTEMATUYECKOM
HaIpaBJIECHHOCTH;

7) 3K0J0ru4ecKoe BOCIIUTAHNE:

c(hOpPMHUPOBAHHOCTh JKOJIOTHYECCKOW KYIbTYpPhl, TOHUMAHUE BIUASHHUS COIMATIBHO-
SKOHOMHMYECKUX TMPOILECCOB HA COCTOSIHUE MPUPOJHONM U COIMAIBLHOW CpEbl,
OCO3HaHME TJI00AJILHOTO XapakKTepa SKOJIOTHYECKHX IMpoOJieM, OpHEHTalMs Ha
NIPUMEHECHUE MAaTeMaTHYECKUX 3HAHUH JJIs pelIeHHs 3a1ad B 00JaCTH OKPYKaIOIIeH
cpedbl, TJIAHUPOBAHME TMOCTYNKOB M OILICHKM WX BO3MOXHBIX MOCIEACTBUN ISt
OKpYXarouen cpepl;

8) HeHHOCTH HAYYHOI0 O3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKH, IOHUMaHUE MaTEMaTUUECKON HAyKH Kak
chepsl 4eJT0BEUECKOM ISATeTLHOCTH, ITAMOB € Pa3BUTHS U 3HAUMMOCTH ISl pa3BUTHUS
IUBUIN3AINK, OBJAJICHUE SI3IKOM MaTEMaTUKH M MaTeMaTHYECKOW KyJIbTypOou Kak
CPEICTBOM  MO3HAHUA  MHpPA, TOTOBHOCTh  OCYIIECTBJISATH  IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ICSATEIbHOCTh HMHANBUAYAJIBHO U B TPYMIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUA

ba3oBble jornueckue 1eicTBUA:

BBISIBJIATh M XapaKTEPU30BaTh CYLIECTBEHHbBIE NMPU3HAKA MATEMAaTUYECKUX OOBEKTOB,
HNOHATUN, OTHOLICHUM MEXIy NOHITUSIMH, (POPMYIUPOBATH ONpPEEICHUsI MOHATHUH,
yCTaHaBIMBAaTh CYLIECTBEHHBIN NMPU3HAK KIacCU(PUKAIIMKM, OCHOBaHMS 1JIs1 00001LEeHUs
Y CPABHEHUS, KPUTEPUH ITPOBOAMMOIO AHAIIN3A;

BOCIPUHUMATh, (POpMYIHpOBaTh U MPeoOpa30BBIBATh CYXKICHHS: YTBEPIUTEIbHbBIE U
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISBJIATD MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M U IPOTUBOpPEYHUS B
(dakrax, JaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX, NpeuiaraTb KPUTEPUU IS
BBIBJIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYMN;

JieJaTh BBIBOABI C UCIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aK/IOYEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

[IPOBOJWTL  CAMOCTOSITEJIBHO  JOKAa3aTeJIbCTBA  MATEMAaTUYECKUX  YTBEPKICHUMU
(OpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATH APryMEHTALMIO0, MPHUBOJIUTH MPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBL;

BBIOMpATh CIOCO0 perieHuss yueOHOW 3amaun (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB
pelieHus1, BbIOUpaTh Hanbosee NOAXOIAMINNA ¢ YUETOM CaMOCTOATEIbHO BbIJIEJICHHBIX
KPUTEPHEB).

Bba3oBble ucciegoBarebCKue 1eMCTBUA:



UCIOJIb30BaTh  BOMPOCHI ~ KAaK  MCCIENOBATEIbCKUNA  WHCTPYMEHT  TO3HAHUA,
(bopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIKME TPOTUBOPEUHE, MPOOIEeMy, YCTaHABIUBATD
UCKOMOE U JaHHOe, (POopMHUpOBaTh THUIOTE3y, APTyMEHTHUPOBATH CBOIO TO3UIIHIO,
MHEHUE;

MPOBOJIUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIM JIKCIIEPUMEHT, HCCJICIOBAHHUE TIO
YCTAHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro OOBEKTa, SBJICHMS, TMpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;
CaMOCTOSATENILHO  (OPMYIHpPOBAaTh OOOOIICHUS ¥ BBIBOJALI IO  pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOCHNS, NCCISAOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOTYyYEHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIICHNUIA;

OpPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE  Tpollecca, a Takke  BBIJIBUTaTh
MPEATNOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISBIIATH JeOUIUTHI WH(OOPMAITUH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HAa BOIIPOC H
JUTSI pEIIeHUs 3a]1auu;

BbIOMpaTh WHOOPMAIIMI0O U3 HCTOYHMKOB PA3JIMYHBIX THUIOB, AaHAJIM3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABIICHHS;

CTPYKTYpPUpPOBaTh HH(POPMAIMIO, TPEACTABIATH €€ B pa3IWyHbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HWH(OOpPMAIMU TO CaMOCTOSITENBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIC YHHBepcaibHbIe yueOHbIe 1eHCTBUSA

OO0menne:

BOCIPUHUMATH U (HOPMYIHUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBHUSIMH U IENISAMU
OOIIeHHsI, SICHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOUYKY 3pEHUS B YCTHBIX H
NUCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO X0y PELIEHUs 3a7jaul, KOMMEHTHUPOBATh
HOJTyYEHHBIN Pe3yJIbTarT;

B X0/ OOCYKIEHHS 3a7]aBaTh BOIPOCHI MO CYIIECTBY 00CYK1a€MOM TeMbI, MPOOIEMBI,
pelmaeMoil  3aJayu, BBICKAa3bIBaTh WJCH, HAICJICHHbIE Ha TIOWCK pEIICHHUS,
COTIOCTABJIATh CBOM CYXIEHHS C CYXACHUSAMU JAPYTUX YYaCTHUKOB JHAJIOTA,
oOHapyXUBaTh pPa3InYUe U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme popMyIupoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MPENICTaBIATh PE3YJIbTAThl PEIICHUS 3a7au, SKCIIEPUMEHTA, NCCIIEIOBAaHMS, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAaT BBICTYIJICHUS C YYETOM 3a/ay IMpE3eHTAIMH U
0COOEHHOCTEN ayJUTOPUHU.

PeryisiTuBHbIE YHHBepPCcAJbHbIE YUeOHbIE 1€l CTBUSA
Camoopranusanus:



COCTaBJISITh TUIAH, AJITOPUTM PEIICHUS 3aJlayi, BEIOUpATh Croco0 penieHus: ¢ yuéToM
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJJIEKT:

BJIQZICTh HAaBBIKAMU TI03HABATEIHLHON pe(IeKCMM Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX MPOIECCOB, HUX PE3yJbTAaTOB, BIAJNETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJI TMPOIECcCa W PE3ysibTaTa pEelIeHUs MaTeMaTH4eCKOu
3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPU PEIICHUM 3aJa4¥, BHOCHUTD
KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, TAHHBIX, HAWICHHBIX
OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa IEIHM M YCJIOBHUSM, OOBSCHATh NPUYNHBI
TOCTIDKCHUSI WM HEJOCTIDKCHHSI Pe3yJbTAaTOB JCATEIHHOCTH, HAXOIWUTH OIIHOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eTeJIbHOCTD:

MOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBUAYAJIHLHON pabOTHI
Opy  pelieHud Y4eOHBIX 3ajJady, MNPUHUMATh I1eJb COBMECTHOM JesATeIbHOCTH,
MJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pachpenensaTb BHABI PaboT,
JOTOBApUBATHCSA, OOCYXKIaTh MPOIECC WU PE3yNbTaT paldoThl, 0000IaTh MHEHUS
HECKOJIbKHX JTIOJICH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHH, «MO3TOBBIC
MTYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPabOTBI W KOOPAWHUPOBATH CBOH
JIEUCTBUSA C NIPYTMMH WICHAMH KOMAaHJIbI, OIICHMBAaTh KadyeCTBO CBOETO BKJIaJa B
00U IPOIYKT MO KPUTEPHUIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuiicss HAy4UTCs:

. CBOOOJHO OINEPUPOBATH OCHOBHBIMHU MOHSATUSIMU CTEPEOMETPHUM IPHU PEIIECHUU
3a/1a4y ¥ NPOBEJICHUH MAaTEMATUYECKUX PACCYKICHUM;

. OPUMEHATh AaKCUOMBl CTEPEOMETPUM U CIEACTBUS M3 HUX MpPU pPEUICHUH
r€OMETPUYECKHX 33]1a4;

. KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHE NPSIMbIX B IPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

. CBOOOJITHO ONEpUPOBATh MOHATUSMHM, CBA3AHHBIMU C YIJIAMH B MPOCTPAHCTBE:
MEXy NPSMBIMHU B TPOCTPAHCTBE, MEXAY MPSAMOI U MIIOCKOCTHIO;

. CBOOOJHO ONEPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

. CBOOOHO pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOIOIPaHHUKOB (IIpH3Ma, MUpamMua,

MPSAMOYTOJIBHBIN Napajienenunen, Kyo);
. KJIaCCU(PUITMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS /ISl KJIACCU(PUKAIIUY;



U CBO6OIIHO OIICpUPOBATH INOHATHUAMHU, CBA3dHHBIMH C CCUCHUCM MHOT'OI'PDAHHHUKOB
IIIIOCKOCTBIO,

. BBINOJIHATh NapajuIeIbHOE, LIEHTPAJIbHOE M OPTOTOHAJIBLHOE IPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTH, BBITIOIHATH U300pakeHHs (PUTyp Ha MIIOCKOCTH;
. CTPOUTh CEUYEHHS MHOTOTPAHHUKOB PA3MMYHBIMH METOJAMH, BBITIOJHATH

(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY,
cOOKY, CHUBY;

. BBIYHCIIATH IJIOMIAAM TOBEPXHOCTEN MHOTOTPaHHUKOB (MpHU3Ma, MHPAMHIA),
TeOMETPUUECKUX TEJl C MPUMEHEHHEM (POopMyT;

. CBOOOJIHO ONEPUPOBATH MOHATUSMU: CUMMETPHUSL B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPHI;

. CBOOOZHO ONEPUPOBATH MOHATUSMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

. BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

. pelmars 3aJayd  Ha  JI0KA3aTelIbCTBO MATEMATHYECKUX OTHOLICHUHM U

HaXO0JIeHUE T'€OMETPUUECKUX BEIMYUH, IPUMEHSISI U3BECTHBIE METO/IbI IIPU PEIICHUN
MaTeMaTUYECKUX 3a/1a4 TOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CJIO’KHOCTH;

. OPUMEHATh  MPOCTEWIINE  MpPOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI MIPU PELIEHUH CTEPEOMETPUUECKHUX 3a/1a4;

. U3BJIEKAaTh, IPEOOpa3OBbIBATh W  HHTEPNPETHUPOBATH HMHGOPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MPEACTAaBICHHYIO Ha 4YEpTeXax H
PUCYHKaX;

. IPUMEHSATH MOJTYYEHHbIE 3HAHMS HAa MpPaKTUKE: CPAaBHUBATH M aHAIM3UPOBAThH
peanbHbIe CUTYAlMH, TPUMEHATh U3YYCHHBIC TOHITHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHUYecKu cHOpMyIMPOBAHHON MPOOIEMbI, MOJEIUPOBATh pealbHbIE CUTYallUU
Ha $3BIKE TE€OMETPUM, MCCIEIOBAaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUUYECKUX TIOHATUH W TEOpeM, ammapara anreOpbl, pemaTh MPaKTHYeCKHe
3a/1ayu, CBA3aHHbIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIUYHH;

. UMETh TPEACTaBIEHUS 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM Kak
COCTaBHOM YacTu (pyHJaMEHTa pa3BUTHUS TEXHOJIOTH.

K xoniry 11 kiaacca oOyyaromuicss HAy4uTCs:

. CBOOOJTHO ONEpUpOBaTh MOHATHUSMHU, CBS3aHHBIMHU C UWJIMHAPUYECKOH,
KOHUYECKOU U chepUIeCcKOil MOBEPXHOCTIMH, OOBICHATH CIOCOOBI TTOTYUYECHUS;

. ONEepUpPOBaTh MOHATUSMHU, CBSI3AHHBIMH C TEJIaMH BpAIIECHUS: LUIMHIPOM,
KOHYCOM, c(hepoii u mapom;

. pacmo3HaBaTh Teja BpauleHus (UWIHHIP, KOHYC, cepa U map) u oOBACHATH
CIOCOOBI MOJTYYEHUS TE BPAILLICHHUS;

. KJIACCU(PUIIMPOBATH B3aHMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;



. BBIUUCIIATH BEJIMUMHBI 3JIEMEHTOB MHOTOI'PAHHUKOB U TE€J BPALLEHUS, 00BEMBI U
IUIOIIANA ITOBEPXHOCTEM MHOIOTPAHHMKOB U TE€J BPALICHUSA, TCOMETPUYECKUX TEJ C
IpUMEHEeHUuEM (HOopMYyII;

. CBOOOMHO OMNEpUPOBATH TOHSATUSMHU, CBS3aHHBIMH C KOMOHWHALIMSAMH TEJ
BpAllleHUss U MHOTOTPAaHHUKOB: MHOTOTPAaHHUWK, BIHCAHHBIN B cepy W ONMCaHHBIN
okoJ10 cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BPAICHMS;

. BBIYUCIISITh COOTHOIICHHUS MEXIYy IUIOMIQAIMU TOBEPXHOCTEH M 00BEMaMH
IMOJOOHBIX TEJT,
. N300pakaTh U3ydaeMble (PUTYPHI, BHITONHITH (BEIHOCHBIE) TIIIOCKUE YEPTEKHU U3

PUCYHKOB MPOCTBIX O0BEMHBIX (PUTYp: BUA CBEPXY, COOKY, CHH3Y, CTPOUTH CEUECHHUS
T€Jl BpallCHHUS;

. U3BJIEKAaTh, HWHTEPIPETUPOBATH U  MIpeoOpa3oBbIBaTh  MHGOPMALUMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (PUrypax, NMpEeACTaBICHHYIO Ha dYepTekax u
pUCYHKaXx;

. CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

. BBIIIOJIHATH OIIEpALlMM HaJl BEKTOPAMU,

. 3a1aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAMHAT;

. pemaTh reOMETPUYECKHE 3aJa4d Ha BBIYMCIICHUE YTJIOB MEXKIY NPSIMBIMUA M

IIJIOCKOCTAMM, BBIYHUCICHUC paCCTOHHI/Iﬁ OT TOYKHM OO0 IINIOCKOCTH, B INICJIOM, Ha
IMPUMCHCHHNC BCKTOPHO-KOOPANHATHOI'O MCTOA ITPHU PCIICHNM

. CBOOOJTHO  OMEpUPOBATh TMOHSTHSMHU, CBSI3aHHBIMM C  JIBIDKGHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKECHUIM;
. BBITIOJIHATh ~ M300pPOKCHHUSI MHOTOTPAHHWKOB W TN  BpalleHWS  IPH

[IapajuIeIbHOM IIEPEHOCE, LEHTPAJIbHOM CHMMETPHUH, 3€PKaJIbHOM CHMMETPHUH, IIPHU
OBOPOTE BOKPYT MPSAIMOiL, TpeoOpa3oBaHus M0100us;

. CTPOUTh CEUYEHUS MHOTOTPAHHMKOB W TEJ BpAIICHUS: CEUCHHUS LMIMHApA
(mapajuieNbHO U MEPIEHANKYIISIPHO OCH), CEUCHUS KOHYyca (MapasuiesibHble OCHOBAHUIO
Y TIPOXOJSIIIIKE Yepe3 BEPIINHY ), CEUCHHS 1apa;

. UCIIOJB30BaTh  METOJbl IIOCTPOCHMsS CEYEHUH: METOX CIENOB, METOM
BHYTPEHHETO IIPOCKTUPOBAHMUS, METOJI IIEPEHOCA CEKYIIEH IIJIOCKOCTH;

. JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUA;

. IPUMEHATh TeOMeTpuYecKre (HaKkThl IS PEHICHUS] CTEPEOMETPUUECKUX 3a/ad,

MPEAMOIATAOIINX HECKOJBKO IIaroB PEIICHMs, €CIIM yCIIOBUS MPUMEHCHHUS 3a1aHbI B
SIBHOM U HESABHOU (opme;

L pemaTrb 3aJa4d  Ha  JOKAa3aTCJIbCTBO  MATCMATHUYCCKUX OTHOIIICHUW U
HaX0XACHUC TCOMETPUICCKHUX BCIINYNH;
U INPpUMCHATH IIPOrpaMMHBIC CPCACTBA MW  3JICKTPOHHO-KOMMYHUKAIIMOHHBIC

CHUCTCMBI ITPpH PCIICHHUU CTCPCOMCTPHUICCKUX 3a1a4;



. IIPUMEHATD IIOJIyYEHHBIC 3HAHUS Ha INPAKTUKE: CPABHUBAThL, aHAJIU3UPOBATH U
OLICHUBATh PEaIbHbIC CUTYALlUH, IPUMEHATh U3YYCHHBIE IIOHATHUSA, TEOPEMBI, CBOMCTBA
B IpOLECCe IOUCKAa PELIEHUS MaTeMaTU4YeCKH CQHOpPMYJIUPOBAHHON MpoOIEMBl,
MOJEIUPOBATh PEAIBHBIE CUTYallMM HA A3BIKE T€OMETPUH, UCCIIENOBATh MOCTPOCHHBIE
MOJIETIH C MCTIOh30BAHHEM T€OMETPUYECKHUX MOHITHA U TEOpeM, ammapara anreOpsl,
pelaTth NPaKTUYECKUE 3a71a4H, CBA3aHHbIEC C HAX0XKJACHUEM IeOMETPUYECKUX BEIIMYMH;
. UMETh TPEACTaBIEHUS 00 OCHOBHBIX OJTamax pa3BUTHS TEOMETPUM Kak
COCTaBHOU YacTu pyHIaMEHTa PA3BUTHUS TEXHOJIOTHI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n MPOrpamMmbl Beero Kontponnubte  Ilpakruieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTpuio 23 1
) B3aumHoe pacnonoxenue npsiMbIxX B 6 i
IPOCTPAHCTBE
3 [TapanienbHOCTb NPAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [IepnieHIMKyYIAPHOCTD NPAMBIX U IUNIOCKOCTEN 75
B IIPOCTPAHCTBE
VYTIubl U pacCTOSIHUS 16 1
MHororpanHuKu 7 1
Bexkrops! B mpocTpaHcTBE 12
2 [ToBTrOpenue, 00001IEHNE U CUCTEMATH3ALMS 5 )
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
No 11/11 HaunmeHoBaHMe pa3/e/ioB U TeM Kourposmse  Tpaxriseckie (uu¢posbIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHanuThueckas reoMeTpust 15 1
) HOBTOPCHI/IC, 0000I11IeHre U cUcTeMaTU3alus 15 1
3HAHUU
3 O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaay moBepXHOCTU U OOBEMBI KPYTIIBIX 9 1
TeN
6 JBroxeHus 5 1
7 HOBTOPCHI/IC, 0000I11IeHre U cUcTeMaTU3alus 17 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon . .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI1 00pa3oBaTeIbHOI
MPOBEPHEMOTO NMPOrpaMMbl CpeHero 001ero 0Opa3oBaHus
pe3yJjbTara
7 I'eomeTrpus
7.1 OnepupoBaTh MOHIATUSIMHU: TOUKA, MPAMAasi, INTIOCKOCTh
79 [IpuMeHsITh aKCHMOMBI CTEPEOMETPUM U CJIEJICTBUS W3 HUX TpPU PELICHUU
' reOMETPUUYECKUX 3a7a4
73 OnepupoBarh TOHSATUSMU: MAPAJUICIBHOCTh M NEPHEHAUKYISPHOCTh TMPSAMBIX U
' IIIOCKOCTEN
7.4 KrnaccudunupoBars B3aMMHOE pacioioskeHUE MPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE
OmnepupoBarTh TOHITHSIMH: IABYTPAHHBINA YroJI, TpaHW JIBYTPAHHOTO yTia, pedpo
7.5 JIBYTPAHHOTO yTJia, JUHEHHBINA yroil ABYTPaHHOTO yIiia, FpaaycHas Mepa JABYIPaHHOTO
yria
76 OnepupoBarh  TOHATHUSMHU:  MHOTOTPAHHUK,  BBINYKJIBIH W HEBBITYKJIBII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, TPABUIBHBI MHOTOTPAHHUK
77 PacrioznaBaTh  OCHOBHBIE  BHUJBl ~ MHOTOIPAHHHMKOB  (MHpamMyAa,  INpU3MA,
' MPSIMOYTOJIBHBIN MapasuieNenumes, Kyo)
KrnaccudunupoBar MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS UIS KiacCHU(HUKAIUU
7.8 (BBIMTYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKHU, TPABUILHBIE MHOTOI'PAaHHUKH, TIPSIMbIE U
HAKJIOHHBIE MPU3MBbI, MTapaJJIeIeTIUIIe bI)
7.9 OnepupoBarh NOHIATHIMU: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBACHATD MPUHIUIBI TTOCTPOSHUSI CEYEHH MHOTOTPAHHUKOB, MCIIONB3YS METOJ
' CIEeI0B
Ctpouth ceueHUS MHOTOTPAaHHUKOB METOJOM CIIEJIOB, BBIMOJHATH (BBIHOCHBIE)
7.11 IJIOCKHE YEePTeXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEpPXY, COOKY,
CHU3Y
Pemarp 3amaun Ha HaAXO0XKJICHHE TEOMETPHUYECKUX BEIMYMH TIO O0paslaM WU
aIropuTMaM, TPUMEHSISI U3BECTHBIE AHAIUTUYECKHE METOAbl TPU pEIICHUU
7.12 CTaHJIaPTHBIX MaTeMaTUYEeCKUX 3a7ad Ha BBIUMCICHHE PACCTOSHHUNA MEXOY IBYMS
TOYKaMH, OT TOUKH JI0 MPSMOH, OT TOUKUAO TIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS
MPSIMBIMU
Pemarp 3amaun Ha HaAXO0XKJICHHWE TEOMETPHUYECKUX BEIMYMH TIO O0paslaM WU
aIropuTMaM, TPUMEHSSI U3BECTHHIE AHAIUTUYECKHE METOAbl TIPU pEIICHUU
7.13 CTaHJIAPTHBIX ~ MaTeMAaTHMYECKHWX  3aJady Ha  BBIUMCICHHE  YyIJIIOB  MEXIY

CKPEIIMBAIOIIMMUCS MPSMBIMU, MEXKAY MPSMON U TNIOCKOCTBIO, MEXK/Y TNIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB




Boruncnsate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3MA,

7.14 MUpaMuia) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCISATH COOTHOIICHUS MEXKIY TUIOIIAIIMU
MOBEPXHOCTEH, 00hEMaMHU MOOOHBIX MHOTOTPaHHUKOB
715 OnepupoBarh MOHATUSMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U IIIOCKOCTh CUMMETPUU QUTYPBI
W3Bnekarb,  mpeoOpa3oBBIBATE W HHTEPIPETHPOBATH  HWHDOpPMAUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTekax |
pPUCYHKaxX
[TpumensTh TeoMeTpuueckue ¢GakThl JUIsl PEIICHUS CTePEOMETPHYECKHX 3ajad,
7.17 MIPEITOJIATAIONINX HECKOJIBKO MIAroB PENICHHUSI, €CJIA YCIOBHSI IPUMCHEHHS 3a]]aHbl B
SIBHOU (hopMme
718 [TpumensTH npocTeiiime pOrpaMMHBIE CpencTBa u ANEKTPOHHO-
' KOMMYHHKAITUOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUICCKUX 3a/1a4
719 [IpuBoIUTE MpHUMEpPhl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
' pacrno3HaBaTh NMPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsITh MOTyYCHHBIE 3HAHUS HA TIPAKTHKE: aHATM3UPOBATH PEATbHBIC CUTYAITUU U
MPUMEHSITh W3YYCHHBIC TIOHSATUS B MPOIECCE TOWCKA PEIICHUS MaTeMaTUYeCKU
790 chOpMyIUPOBAHHON MPOOIEMBI, MOJEITUPOBATH pEaTbHBIC CHTYAIlMH Ha SI3BIKE
' Tre€OMETPUH, UCCIIEI0BATh MOCTPOCHHBIE MOJAEIHU C UCIIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATHI U TeopeM, ammapaTa anreOpsl, pemaTh IPaKTHUYECKUE 3a/1a4uM, CBSI3aHHBIE C
HAXO0XJICHUEM T€OMETPUUYECKUX BEIMYMH
11 KJIACC
Kox . v
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsSI OCHOBHOIT 00pa30BaTeIbHOI
HpOBEPHEMOTO NMPOrpaMMbI CpeIHEero 001ero oopa3oBanus
pe3yJbTara
6 I'eomerpus
OnepupoBaThb  MOHATUSMHU:  HWIMHIpPUYECKas  IOBEPXHOCTb,  OOpasyromiue
6.1 WIMHIPUYECKON MOBEPXHOCTU, LUIMHIAP, KOHUYECKas MOBEPXHOCTh, 00pa3yroliue
KOHUYECKOW MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 PacnioznaBars Tena BpameHus (IMIMHIP, KOHYC, cdepa U 11ap)
6.3 OOBACHATDH CITOCOOBI TTOJTYYCHHSI TEJT BpaIleHUS
6.4 KiaccudunmpoBars B3anMHOE PacIoyiokeHrue chephl U TIOCKOCTH
OnepupoBaTh TOHITUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BBICOTA
6.5 CErMEHTa, LIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CIIOS,
11apOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI U MIIOMIAAN MOBEPXHOCTEH TEJl BpAllleHUs, TEOMETPUYECKUX Tel
' ¢ mpuMeHeHueM GpopmMyi
6.7 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIUCAHHBINA B chepy U OMUCAHHBINA OKOJIO




cdepsl, cdepa, BIUCAaHHAS] B MHOTOTPaHHUK WJIH TEJIO BpallleHus

BBIYHCIATE COOTHOMICHUST MEXKTY TUIOIIAIIMU ITOBEPXHOCTEH U 00bEMaMU TTOT00HBIX

6.8
Tel
6.9 N3ob6pakaTh n3yyaeMbie GUTYpPHI OT PYKH M C MPUMEHEHUEM IPOCTHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BBINonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (UTYD:
' BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TeJl BPALCHUs
W3BnekaTh,  WHTEPHpETHpPOBaTH W  MNpeoOpa3oBbIBaTh  WHPOPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MPEACTaBICHHYIO Ha uepTexax H
pHCYHKax
[IpumensTe reomerpudeckue (ATl Ui PEHICHUS CTEPEOMETPHUECKUX 3ajad,
6.12 IpeJIIIoJIaratoliuX HECKOJIbKO IIAr0B PELICHMs], €CIM YCIOBUS IPUMEHEHMS 3a/1aHbl B
SIBHOM (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONHATE EHCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHHMS BEKTOPOB U YMHOXKECHHS
' BEKTOpa Ha YUCJI0, 0OBACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJ1at0T
6.15 [TpumMeHsTH MpaBUIIO MapajUIeNIeNuIe1a PU CI0KEHHH BEKTOPOB
OnepupoBaTh NOHATHAMMU: AEKAPTOBBI KOOPJIUHATHI B POCTPAHCTBE, BEKTOP, MOAYJb
6.16 BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIy BEKTOpaMH,
CKaJIIpHOE MPOU3BE/IEHUE BEKTOPOB, KOJUNIMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI
Haxomute cymMMy BEKTOpPOB W TpOW3BENCHHE BEKTOpa Ha YHCIO, Yol MEXIy
6.17 BEKTOpaMM, CKaJsipHOE TNPOM3BEAECHUE, PpACKIaJIblBaTh BEKTOpP IO  JIBYM
HEKOJUIMHEapHbIM BEKTOpam
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT
6.19 Pemate mpocreiilye reoMeTpuuecKHe 3aJayd  HAa [PUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METO0/1a
Pemrate 3amauM Ha q0Ka3aTeIbCTBO MATEMAaTHYECKHUX OTHOLICHMH M HaXOXJIECHHUE
6.20 reOMETPUYECKUX BEIMYMH MO o0pa3laM WK aJropuTMaM, NPUMEHSs H3BECTHBIE
METO/bI P PEIIEHUH CTaHIAPTHBIX MaTeMaTUYECKHX 3a1a4
621 [IpumeHnATH IpocTenime [IpOrpaMMHBIE CpeAcTBa u 3JIEKTPOHHO-
' KOMMYHHUKAITHOHHBIE CUCTEMBI TPH PEIIEHUH CTEPEOMETPUUYECKHX 3a7ad
6.2 [TpuBoANTE TpHUMEpPHl MaTeMaTHMYECKUX 3aKOHOMEPHOCTEW B NPUPOAE U KHU3HH,
' pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHUHU B ICKYCCTBE
[TpuMeHATH MoNydyeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeabHbIE CUTYallUU U
OPUMEHATh H3YyYEHHbIC IOHATHUS B IPOLECCe IIOHUCKAa PEIIEHUS MaTeMaTH4YecKH
6.3 chopMyIHpPOBaHHOW NPOOIEMbI, MOAETUPOBATh pealbHblE CHTyallUd Ha S3bIKe

TEOMETPUH, UCCIEA0BATH IIOCTPOCHHBIE MOJEIH C UCIIOIb30BAHUEM I'€OMETPUUYECKUX
HNOHSTUH U TEOpeM, amnmnapaTra ajreOppl, pelaTh MPaKTUYECKUE 3a7auu, CBS3aHHBIE C
HAaXO0KJICHUEM F€OMETPUYECKHUX BEJINYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC

Kon
7

7.1

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

OCHOBHBIE TOHSTHS CTCPCOMETPUHN. Tqua, npsMas, IJIOCKOCTb, IIPOCTPAHCTBO. ITonstue 00
AKCHUOMATHUYCCKOM IMOCTPOCHUU CTCPCOMETPHU: AKCUOMBI CTCPCOMCTPHUHN U CICACTBUA U3 HHUX

7.2

7.3

B3aumHoe pacnonoxeHue MpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, MapajlleibHble U
CKpeluuBawomuecss npsMmele. [lapannenbHOCTs MNPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble TpPsIMblE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MNPAMBIX, NAPAIIIEIBHOCTD
NpsAMOM M IUIOCKOCTH. YTJBIC COHANmpaBI€HHBIMM CTOPOHAMM, YTOJd MEXIYy NPSIMBIMH B
npoctpanctBe. [lapamienbHOCTP  IUIOCKOCTEW:  mapajulelibHble  IUIOCKOCTH,  CBOWCTBA
napajuienbHbIX miockocted. [Ipocreiinie mpocTpaHCTBeHHbIE (GUTYpPHl Ha TIOCKOCTH:
TeTpadap, Ky, napajuiesenumnes, NoCTpOEHUE CeUeHUI

[lepneHUKyISIpHOCTh NMPSAMON W IJIOCKOCTH: MEPIEHIUKYJSPHBbIE NpsSMbIE B MPOCTPAHCTBE,
MpsIMBIE TApaJUIENIbHBIE W MEPHNEHIUKYISIPHbIE K IUIOCKOCTH, NMPHU3HAK IMEPHEHIUKYISIPHOCTH
NpsAIMOM M IJIOCKOCTH, TeOpeMa O MNpsIMOM NEPNEeHAUKYISIPHOM IUIOCKOCTH. YTJbl B
MIPOCTPAHCTBE: YroJl MEXAYy MPSMOM U IUIOCKOCTBIO, JBYTPAHHBIM YIroJl, JUHEWHBIN yroiu
IBYrpaHHOro yria. IlepneHaukynsp ¥ HaKJIOHHBIE: PacCTOSHUE OT TOYKU JO0 IUIOCKOCTH,
paccTosiHE OT MPSIMOM J0 TUIOCKOCTH, MPOEKIHUs (PUTYPBI Ha MIOCKOCTh. [leprneHauKyIIpHOCTb
IUIOCKOCTEH: NpHU3HAK MEpPHEHAMKYISIPHOCTH JABYX Iulockocteil. Teopema o  Tpéx
HEpIEeHIUKYIIApax

7.4

7.5

[ToHsiTHE MHOTOTpaHHHKA, OCHOBHBIE 3JE€MEHTHI MHOTOTPAaHHUKA, BBITYKJIbIE M HEBBIMYKIIbIE
MHOI'OTPaHHUKH, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yroiapHas npusma, rpaHu U OCHOBAHUS
IMpU3MbI, IMpsAMasd W HaKJIOHHAsA IPU3MBEIL, 6OKOBa$I U 10JIHagd IMOBCPXHOCThb IIPU3MBEIL.
[Tapannenenumnen, MpsAMOYTrOJIbHBIN MapaJieNenunea U ero cBoictea. [lupamupaa: n-yrojbHas
nupaMmga, rpaii U OCHOBAHHC IMMUPAMU]IBI, OOKOBast W MOJIHAA MMOBCPXHOCThL IMHUpPaAMUIBI,
MpaBWIbHAg M yceu€HHas MupaMuaa. ODIEeMEHThl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHUKHU: MOHITHE MPaBUJIBHOIO MHOTOTPaHHHKA, MpaBUIbHAS MpU3Ma U MpaBUIIbHAS
nUpaMujia, paBUiIbHAs TPEYrojibHas MUpaMUa U MPaBUIbHBIN TeTpasap, kyo. [IpencraBienue
O TPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTadAp, MOJEKa’aAp M uKocadapyrue CeueHus MpPU3MbI U
nmrupaMubl

CumMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIHHO TOUKH, MPSIMOM, TUIOCKOCTH. DIIEMEHTHI
CUMMETPUU B TUPaMHUJIaX, apajuieNenune1ax, NpaBuiIbHbIX MHOTOTPaHHUKAX

7.6

Beruncnenne 3J1€MEHTOB MHOTOTPAHHHKOB: péOpa, nuaroHanw, yribl. [Lmomans OOKOBOWMA
MOBEPXHOCTH M TOJHOW IMOBEPXHOCTH MPAMON MPHU3MBbI, IUIOMIAJb OCHOBAHUI, TEOpeMa O
OOKOBOI TOBEPXHOCTU MpsSiMOW Tpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH W IMOBEPXHOCTU
MpaBWIBHON MUpaMUIbI, TeopeMa O IUIomanu yceu€HHoM nupamuabl. [loHstue 06 00BEME.
O06bEM UpaMuIbl, MPU3MBI

7.7

[TomoGHBIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAIMH TIOBEPXHOCTEH, 00bEMamMu
MOAOOHBIX TEN




11 KITACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT coAepKAHUA
I'eomerpus

[{winHapuyeckass IMOBEPXHOCTb, OOpa3yrollMe LUIMHIPUYECKOH TOBEPXHOCTH, OCh
IMHAPUYECKON MOBepXHOCTH. L{mmHap: ocHOBaHUs U OOKOBasi TOBEPXHOCTH, 00pa3yromas
U OCb, IUIOIIA/{b OOKOBOH U MOJHON OBEPXHOCTH

KoHnueckass MOBEpPXHOCTb, 00pa3yrolMe KOHHYECKOH IIOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYECKOW MoBepxHOCTH. KoHyc: ocHOBaHME M BeplIMHA, oOpasyrolas U OCb, IJIONIAIb
OOKOBOM U TOJHOI MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylolMe U BbICOTAa, OCHOBAHUS U
OOKOBask MOBEPXHOCTh

Chepa u map: ueHTp, paauyc, IuaMmeTp, IUIOAAb IOBEPXHOCTH cdeprl. B3aumuoe
pacriosioskeHue cepbl U INIOCKOCTH, KacaTellbHas MII0CKOCTb K chepe, mIomanb chepsl

6.4

6.5

N306paxkenue Ten BpalleHUs Ha MJI0CKOCTU. Pa3BEépTKa IMIMHApA U KOHYCa

KOMGI/IHaHI/II/I TCJI BpalllCHUSA U MHOT'OI'PaHHHUKOB. MHOFOFpaHHI/IK, OITMICAHHBIA OKOJIO C(bepbl,
C(bepa, BIIMCAHHAA B MHOTOI'PAHHHUK, WU TCJIO BpallICHU S

6.6

[Tonsitne 00 o00béMe. OcHOBHBIE CBoicTBA 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO TMapajulesienuiieaa u cieactus u3 He€. O0béM nunuHapa, Konyca. O0bEM
rapa v Tiomaab chepsbl

6.7

6.8

6.9

[TomoOuble Tema B mpoctpaHcTBe. COOTHONIEHUS MEXKIY IUIOIMAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

Ceuenus muMHApa (MapaiienbHO U NEPIEHINKYISIPHO OCH), CEUeHUS KOHYyca (mapauieabHOoe
OCHOBAHUIO U IPOXOJISIIee Yepe3 BEPIINHY), CEUSHHUS 1apa

BeKTOp Ha IINIOCKOCTU U B IIPOCTPAHCTBC. Crno’xeHre U BBIYMTAHUE BCKTOPOB. YMHOXKEHNE
BCKTOpa Ha 4YHCIIO. Paznoxenne BCKTOpa I10 TpeM HCKOMILIAHAPHBIM BCKTOpPaM. HpaBI/IJ'IO
mapajuiCICImIicaa. Pemrenne 3a/la4, CBA3aHHBIX C IIPUMCHCHUCM IIpaBUJI ,HeflCTBI/Iﬁ C
BCKTOpaMH

6.10

[IpssMoyronpHas cucrteMa KOOpAMHAT B IpoctpaHcTBe. KoopauHartel Bekropa. [Ipocreimme
3a/a4yl B KOOpAMHATax. Yroid MexAay BekTopamu. CKalnsipHOE NIPOU3BEIEHUE BEKTOPOB.
Brruncnenue yriaoB Mexay NpSAMBIMHU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IIPU
PELIEHUN TEOMETPUYECKUX 3a/1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepPSIEeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaHNS K MPEAMETHBIM Pe3yJibTATAM OCBOEHHUS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Brnanenne wmeromamm J10Ka3aTenbCTB, AITOPUTMaMH  pEIICHHs 3a1ad; yMEHHE
¢dbopMynHpOBaTE M ONEPUPOBATH MOHATHUSMH: OIPEACICHUE, aKCHOMa, Teopema,
CIIE/ICTBHE, CBOWCTBO, MPHU3HAK, JOKA3aTelIbCTBO, PABHOCWIIBHBIE (HOPMYIHPOBKY;
OPUMEHSATh WX; YMEHHE (OPMYNIHPOBAaTH OOpaTHOE M  MPOTHBOIOJIOKHOE
YTBEpXK/IE€HHE, TMPHBOAUTH NPUMEPHl W KOHTPIPUMEPHI, HCIOIB30BATH METOJ
MaTeMaTHYeCKON WHAYKIWHU; TIPOBOAMTH JOKA3aTENbHBIE DPACCYXACHUS TIpU
pEUIeHUH 3a1ad, OICHUBATh JIOTHYECKYIO IPAaBWIBHOCTh PACCY)KICHUH; yMEHHE
ONEpPUPOBATh  MOHATUSAMH: MHOXECTBO, IIOJMHOXKECTBO, OINEpallMd  HaJ
MHO)KECTBAMH; YMEHHE HCIIOJb30BaTh TEOPETHKO-MHOXXECTBEHHBIH ammapar Jyis
OIMCAHMs PEaTbHBIX MPOLECCOB H SBJICHUN M TPU PEIICHUH 3ajad, B TOM YHUCIIE U3
APYruX Y4eOHBIX MpPEAMETOB; YMEHHE OIEpPHpOBaTh MOHATUSAMH: Tpad, CBI3HBINA
rpad, nepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh U ONHUCHIBATH Tpadbl

Pa3 IMIHbIMU CHOCOGaMI/I; HUCIIOJIB30BATh I‘pa(bbl IIpH PCUICHHUH 3a1a4

YMeHue onepupoBaTh MOHATUSIMH: HATYpajdbHOE YHCIIO, IIEJI0€ YUCIO, CTEMEeHb C
LeIbIM TOKAa3aTeleM, KOPEHb HAaTypalbHOM CTENEHHU, CTENEeHb C PalMOHAIBHBIM
MOKa3aTeseM, CTENEeHb C JeWCTBUTEIbHBIM MOKa3aTeseM, JIorapudM 4Yucia, CUHYC,
KOCMHYC M TaHI'€HC IPOM3BOJIBHOIO 4YMCJIA, OCTATOK IO MOJIYJIO, PallMOHAIBbHOE
YHCII0, UPPALMOHATIEHOE YHCIIO, MHOXKECTBA HATYPalIbHBIX, IIEJIbIX, PAllMOHATBHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHUE UCII0NIb30BaTh PU3HAKH JIEITMMOCTH, HAUMEHBIIINH
O0ImUi JenuTeNnh 1 HauMeHbIIee o0IIee KpaTHoe, alropuT™ EBKInAa npu pemeHnn
3a/la4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUUCJICHHS; YMEHHE
BBITIOJTHSATE BBIYHCIICHUE 3HAYCHUH U MPE0OPa30BaAHUS BHIPAKCHHA CO CTETICHSIMU H
nmorapudmamu, MpeoOpa3oBaHUs JIPOOHO-PALMOHANIBHBIX BBIPAXKEHUH; YMEHUE
ONEpPUPOBATH TOHIATUSAMH: MOCIEIOBATEIBHOCTD, apU(PMETHYecKas IMPOrpeccus,
reoMeTpuyecKas  Iporpeccus, OECKOHEYHO  YOBbIBalIlas  TeoMeTpHYecKas
Iporpeccusi; yMeHHe 3ajaBaTh IIOCIEI0BAaTEIbHOCTH, B TOM YHCJIE C IOMOILBIO
PEKYPPEHTHBIX (HOPMYII; YMEHUE ONEpPUpPOBATh MOHATHSIMH: KOMIUIEKCHOE YHUCIIO,

COHpSDKéHHI)Ie KOMIUJICKCHBIC YHMCJIa, MOAYJIb W aAPryMCHT KOMIUICKCHOIO 4YuClia,




dopma 3amMcu KOMIUIGKCHBIX 4YHceld (IFeOMEeTpHuYecKasi, TPUTOHOMETPHUECKas H
anrebpanyeckas);  yMeTb  MPOM3BOAUTH  apudMETHYECKHe  JACUCTBUA  C
KOMIUIEKCHBIMM YHCIIAaMU; TPUBOAUTH MPUMEPHI HCIOJb30BAaHUS KOMILJIEKCHBIX
qucell; ONEpUpOBaTh MOHATHAMH: MaTpula 2X2 u 3X3, ompeneinuTenb MaTpHIIb,

I‘GOMeTpI/I‘-IGCKI/If/'I CMBICJT OIIPECACIIUTECIIA

VYmMmenue OIICpHUPOBATH IIOHATHUAMU: pallnOHAaJIbHBIC, HppauOHAJILHBIC,
IIOKAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(l)MI/I‘leCKI/Ie, TPUTOHOMETPHUUYCCKUC YPABHCHUA
U HCPABCHCTBA, KX CHCTCMbI; YMCHHUC OICPUPOBATL IMOHATUAMU: TOXKIACCTBO,
TOXACCTBCHHOC npeo6pa30BaHHe, YpPaBHCHHUEC, HCPABCHCTBO, CUCTCMaA ypaBHeHPIfI n
HCPaBCHCTB, PaBHOCUJIIbBHOCTDH ypaBHeHI/If/'I, HCPAaBCHCTB U CUCTEM; YMCHHUC PCIIATh
YpaBHCHUA, HCPABCHCTBA W CUCTCMbI C IMOMOIIbIO PA3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHUA, HCPABCHCTBA W CHCTCMbBI C TIIapaMETpOM; IMPUMCHATH YPAaBHCHUA,
HCPABCHCTBA, HMX CHCTCMblI IJIs1 PCIICHUA MATCMATUYCCKUX 3adad MW 3aJlad H3

pa3nuyHbIX 00JacTeil HAyKH U PeaTbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (YHKIHUS, YETHOCT (PYHKIIUH, TIEPUOIMIHOCTD
GyHKIIUM, OTpaHUYEHHOCTh (YHKIUU, MOHOTOHHOCTh (DYHKIIHMH, DSKCTPEMYyM
GbyHKIIMM, HawOoybllliee W HAWMEHbIIee 3HAueHUs (YHKIUKA Ha MPOMEXKYTKE,
HempephiBHAsE (PYHKIMS, acUMOTOTHI Tpaduka (QyHKIMU, TepBas U BTOpas
Npou3BoHAS (YHKIHUU, TEOMETPUYECKUHA W (U3UUYECKUH CMBICI TPOU3BOHOM,
nepBooOpasHas, OnpeneN€HHbI UHTerpall; yMEeHHEe HaXOAUTh aCUMIITOTHI rpaduka
(GYHKINW; YMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOWU3BEICHHS, YACTHOTO H
KOMIO3UIIUN (DYHKIIUH, HAXOAUTHh YpaBHEHHE KacaTelbHOM K rpaduky (QyHKINH,
YMEHHE HAaXOJUTh MPOU3BOJHBIC dJIEMEHTAPHBIX (YHKUWH; YMEHHE HCIIOJIb30BaTh
MIPOU3BOJIHYIO JJIS UCCe0BaHus (PYHKIIMIA, HAXOJUTh HAaUOOIbIINE U HAUMEHBIIIHE
3Ha4eHUs1 (PYHKIHIA; CTPOUTHh TpaUKH MHOTOUICHOB C HMCIIOJIL30BAaHHEM armapara
MaTeMaTUYeCKOro  aHajiu3a; NPUMEHATh MPOU3BOJHYIO JJIs  HAXOXKIACHUS
HAWIY4IIEro pelieHus B NPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-IDKOHOMUYECKUX U
bu3nuecKrx 3a7auax; HAXOIUTh TUIOMIAU U 00BEMBI GUTYp C TOMOIIBIO HHTETpaa;
IPUBOJUTh  HPUMEPHl  MAaTEMATUYECKOTO  MOJEIMPOBAHUS C  IOMOIIBIO

mudpepeHIMaTbHBIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHSAMH: Tpapuk ¢GyHKOuH, oOpartHas QyHKIUS,
KoMmro3unusi  (GyHKuMH, JMHEiHHas ~— QyHKUMA,  KBagpaTHYHAs — (QYHKIHS,
panmoHanbHast (QYHKIUS, CTeNeHHas (YHKIHSA, TPUTOHOMETpUYECKHE (DYHKIIHH,
oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas M JIorapupMUYecKas
GyHKIMK; YMEHHME CTPOUTh TpadUKd M3YYCHHBIX (DYHKIUH, BBITOIHATH

npeoOpa3oBaHus TpadukoB (YHKIUN, HCIONB30BaTh TpadUKH ISl WU3YUECHHS




IIPOLIECCOB M 3aBUCUMOCTEH, IpU PEIICHNUH 33/1a4 U3 APYTUX yYEOHBIX MPEIMETOB U
3aJjad M3 pealbHOW JKHM3HU; BbIpaXkaTb (OpMyJaMH 3aBHUCUMOCTH MEXIY
BEIMYMHAMU; UCIIONB30BaTh CBOICTBa W rpaduku GYyHKOMA s permeHus
yYpaBHEHHH, HEpAaBEHCTB M 3aJad C IapamMeTpaMmM; U300pakaTh Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue penath TEKCTOBBIE 3a/1a4K PA3HBIX TUIIOB (B TOM YMCIIE€ HA IPOLEHTHI, J0JIH
W 4YacTH, Ha JABW)XEHHE, padoTy, CTOUMOCTh TOBAapOB W YCJIYT, HaJOTH, 3aJla4d U3
Oo0JIaCTH  yNpaBJICHUS JIMYHBIMH W CEeMEWHBIMH (UHAHCAMH); COCTAaBIATH
BBIPQXKEHHS, YpPAaBHEHMs, HEPABEHCTBA MU MX CHUCTEMBI II0 YCIOBHUIO 3aJauyH,
UCCIIEI0BAaTh MOJIYYEHHOE PELIEHUE U OLEHUBATh MPaBIONOJ00HOCTh PE3YyIbTaTOB;
YMEHHUE MOJEIUPOBATh PEAJIbHBIE CUTYallMM Ha SI3bIKE MAaTEMaTUKHU; COCTABIISATH
BBIDA)KCHMS, YPAaBHEHHMs, HEPABEHCTBA M MX CHUCTEMBbI [0 YCIOBHIO 33J1a4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJETH C HCIOJNb30BaHUEM ammapaTra anreopsl,

MHTEPIPETUPOBATH ITOTYyYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IOHSATUSMHU: CpedHee apuMETHYecKoe, MeauaHa,
HauOoJblllee U HaWMEHbIIee 3HAYEHMs, pa3Max, AUCIEePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; yMEHHE W3BJCKaTh, WHTEPIPETUPOBATH
uH(poOpMalMIO0, TpPEACTaBIEHHYI0 B Taliulax, Ha JAuarpaMMax, Trpadukax,
OTPaXKAIOIyl0 CBOMCTBA pEAJbHBIX MPOIECCOB M SIBJICHUHN; TMPEICTABIAThH
nH(OPMALIMIO C TIOMOINBIO TaONHIl W JAMATrPaMM; HCCIEN0BaTh CTATUCTUYECKHE
JaHHBIE, B TOM YHCJIE C TMPUMEHEHHEM TpaUuecKux METOJOB U DIICKTPOHHBIX
CpeICTB; Trpaduuecku UCCIeIOBaTb COBMECTHbIE HAOMIOEHUS C TOMOIIBIO

JarpaMM pacCEeMBAaHUS U JIMHEMHOW perpeccun

YMeHue omnepupoBaTh MOHATHUAMHU: CIy4YaillHBIH ONBIT M CIydyallHOE COOBITHE,
BEPOSITHOCTh  CIY4alHOro COOBITUS; YMEHHE BBIUUCIATH BEPOSITHOCTh C
UCIOJb30BaHUEM TpaUYECKUX METOJOB; INPUMEHATh (GOPMYNbl CIOXKEHHUS U
YMHOXXEHUSI BEPOSTHOCTEH, (HOpMyIy IMOJTHOW BeposiTHOCTH, (popmyny beprysu,
KOMOMHATOpHbIE (haKThl U (POPMYJIBI; OLIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIH;
YMEHUE OIepUpOBaTh IOHATHUAMH: CIydailHas BEIWYWHA, paclpeleieHue
BEPOATHOCTEH, MATEMAaTUYECKOE OXKHUIAHNE, JUCTIEPCUS U CTAHJAPTHOE OTKIIOHEHHE
CIlyJyailHOM BeNMYMHBI, (YHKIUH pacUpeleNeHHss W IJIOTHOCTH pPaBHOMEPHOTO,
[IOKA3aTeIbHOTO0 ¥ HOPMAJIBHOTO PaclpeesIeHNi; YMEHHE MCIOIb30BaTh CBOMCTBA
M3Y4YEHHBIX PaCIpeAeIICHUN Ul PEIICHMs 3a]a4; 3HAKOMCTBO C IMOHATUAMU: 3aKOH
OONBIIMX YHUCEN, METOJbl BbIOOPOUYHBIX HCCIIEOBAaHUI; YyMEHUE TNPUBOIUTH
MPUMEpPHI TIPOSBICHHS 3aKOHA OOJIBIIMX YWCENl B TPUPOAHBIX M OOIIECTBEHHBIX

ABJICHUAX, YMCHHC OICpUPOBATH ITOHATUAMHU:. COYCTAHHC, ICPECTAHOBKA, YHCIIO




COYETaHWH, YHCIO TEepeCcTaHOBOK, OWHOM HbpIOTOHA; yMEHHE TPUMEHSTH
KOMOMHATOpHblEe (akThl W pacCyKIEHHMS JUIsl peIIeHUs 3aJad; OICHHUBATh
BEPOSITHOCTH PEANTbHBIX COOBITHH; COCTaBIATH BEPOATHOCTHYIO MOJAETh U

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yIbTaT
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YMeHue onepupoBaTh MNOHATHSAMM: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIUIA, IJIOCKUW Yroj, ABYTPaHHBIM Yroi, TpEXTPaHHBINA
YTOJI, CKPEIIMBAIOIINECS NTPSAMBIE, NApPAJUIEIbHOCTD U NEPIEHINKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH, YroJl MEXAY NPSAMBIMH, YIoJl MEXAY IPSIMOW M INIOCKOCTBIO, YroOJl
MEXNY IUIOCKOCTSIMHM, PAcCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHUE HCIIOIb30BATh IPU PELICHUU
3aja4 M3y4eHHble (DAKThl U TEOPEMBbl IUIAHUMETPHM; YMEHHUE OLIEHUBATH pa3Mepbl
O00BEKTOB OKPY)KAIOLIETO MHpa; CTPOUTH MATEMaTHYECKHE MOJIENN C IOMOIIBIO
TFEOMETPUUYECKUX TOHATUN U BEJIMYUH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKHUE

3aga4u

YMeHue omepupoBaTh MOHATUSAMHU: IUIOMAAb  (Gurypsl, o00bEM  urypsl,
MHOTOTPAaHHHK, TPABWIBHBI MHOTOTPaHHHK, CEYCHHWE MHOTOTPaHHUKA, KYO,
napajieNienunel, mpu3Ma, nupaMuaa, Gurypa u moBEpXHOCTh BPALICHUS, IWIUH/P,
KOHYC, 1ap, cepa, miomaab cepsl, IUIOmaas MTOBEPXHOCTH MUPAMHIBI, TPU3MBI,
KOHYyCa, LHWINHAPA, 00bEM Ky0Oa, MPsIMOYTOJIBHOTO MapajuleNienuIesia, MupaMuIbl,
NPU3MBI, LWIMHIPA, KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHHs KOHyca U
IUIMHpPA, TapajulelbHble OCH WIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromascs cepsl, IUINHPA, KOHYCa; YMEHUE CTPOUTH CEUCHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTH BpAICHHS, WX CEUYCHUS, B
TOM YHCIIE C TIOMOUIBIO AJIEKTPOHHBIX CPEJCTB; yYMEHHE INPHUMEHSTH CBONCTBa
TE€OMETPHUECKUX  (QUTYp, CaMOCTOATENbHO  (HOPMYIHPOBATH  OIpPENEICHUS
u3y4aeMblXx (QUryp, BBIBUTATh THUIOTE3l O CBOMCTBAX M  IpHU3HAKax
reoMeTpHUecKuX (UTyp, 0OOCHOBBIBATH HIJIM OMPOBEPIaTh MX; YMEHHE NPOBOJUTH
KJIacCUpUKaIuo (GUTYp MO Pa3TUYHBIM IPH3HAKaM, BBINOJIHATH HEOOXOIMMBIE

AOMNOJHHUTCIIBHBIC ITIOCTPOCHUA

YMeHHe OmnepupoBaTh IMOHITHUSMHU: JBI)KEHHE B TPOCTPAHCTBE, MapalIeIbHBIN
MEpEeHOC, CUMMETPHSI Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue
moa00us1, o1I00HBIe (GUTYPHI; YMEHHUE PACIIO3HABATh PaBHBIC U MOIO0HBIC (DUTYPHI,
B TOM 4YHCIIE B MPUPOJC, UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BATh T€OMETPUICCKHE
OTHOIICHHS TIPU PEIICHWH 33/1a4; HAXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yTOoJI, TUIOIAAb, 00BEM) TIPU PEIICHUH 337a4 U3 IPYTUX YIeOHBIX TPEIMETOB H W3

peaJn,Hoﬁ KU3HU; YMCHHUC BBIYHCIIATHL I'COMETPHUYCCKHUEC BCIIMYHWHDLI (I[J'II/IHa, yroli,
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oMb, O0BEM, IUIOUIAb TOBEPXHOCTH), MCHOIB3YS H3yUeHHBIE (DOPMYIBI U
METOJIb, B TOM WYHCJE: IUIOUIaAb MOBEPXHOCTH MHPAMHUIBI, TPH3MBI, KOHYCA,
IMJIMHAPA, IUIOm@aab cdepbl; 00bEM Kyba, NPSIMOYTOJBHOTO IapauleNenuIea,
NUpaMUIbl, TPU3MBI, LWIMHApPA, KOHYyca, Iapa; yMEHHWE HAaXOAWUTh OTHOIICHHE

00BEMOB TIOTOOHBIX (HUTYp

VYMmenune ONCpupoOBaTh MOHATHUAMU: TPAMOYroJibHad CHUCTEMa KOOpPAWHAT, BCKTODP,
KOOpJIMHATHl TOYKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB, IPOH3BEICHUE
BEKTOpa Ha YHCIIO, PA3JIOKEHUE BEKTOpa Mo 0a3ucy, CKAISPHOE MPOU3BEACHUE,
BEKTOPHOE TMPOU3BEICHUE, YIrOJ MEXIy BEKTOPaMH; YMEHHE WCIIOIb30BaTh
BeKTOpHBIﬁ u KOOpI[I/IHaTHBIf/'I MCTO AJid pCHICHUA T'COMETPUUCCKHUX 3ada4 U 3aJayd

JIPYTUX y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMNA METOJ M pELIeHHs 3aJauyd; [OHUMAaHue
3HaYMMOCTH MaTE€MAaTUKH B U3YYEHHH MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U
SBJICHUI; YMEHHUE paclO3HaBaTh IPOSBICHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE,
YMEHUE NPUBOJUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITHM POCCUNCKOW M MHUPOBOU

MaTeMaTH4eCcKOi HAayKHU




HEPEYEHDb JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA EI'J 11O

MATEMATHKE
Kox | IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 UYucna 1 BBIYUCIICHUS
1.1 | HarypanbsHble u 1iensie yrcia. [Ipu3Haku JeTMMOCTH IEJBIX YHCEl
12 Panmonaneupie yncna. OOBIKHOBEHHBIE W JIECATUYHBIE IPOOH, TPOLEHTHI, OECKOHEUHBIE
' NepruoInYecKre 1poou
13 Apudmerndeckuii KOpeHb HaTypaidbHOU cTeneHu. JIeHcTBUA ¢ apudMETHIECKUMU KOPHSIMH
. HAaTypaJIbHOM CTENIEHU
1.4 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ PalHOHATBHBIM MoKa3areneM. CBONCTBA CTENICHU
L5 CuHyC, KOCMHYC WM TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
' YKCJIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHYHbBIC ¥ HATYPATbHBIC JTOTAPUPMBI
JleWicTBUTENbHBIE YHUClA. ApHPMETHYECKHE OIlepalud C JCHCTBUTEIBHBIMUA YHCIAMHU.
1.7 | IlpubnmkE€HHbIE BBIYUCICHHS, TpPaBHJIa OKPYIJIEHHs, TPUKUAKA K OIEHKA pe3yibTaTa
BBIYMCIICHUI
1.8 IIpeobpa3zoBaHuE BHIpAKEHUIA
1.9 | KommiekcHblie uncia
2 VYpaBHEeHHS U HEPABEHCTBA
2.1 | Tensie u IpOOHO-PAIIUOHATBHBIC YPABHCHUS
2.2 HppaunoHanbHbIe YpaBHEHUSI
2.3 | TpurOHOMETPHUYECKUE yPaBHCHUS
2.4 TlokasarenbHBIE U JIOTapUPMHUECKHAE YPABHEHUS
2.5  Tensie u 1poOHO-pAIIMOHATBHBIC HEPABEHCTBA
2.6 | HppanuoHaibHbIC HEPABCHCTBA
2.7 | Tloka3arenbHble U JIorTapUPMHUIECKHAE HEPABEHCTBA
2.8 | TpuroHoMeTpHUYECKHE HEPABEHCTBA
2.9 | CucreMsl ¥ COBOKYITHOCTH YPAaBHEHHM U HEPABEHCTB
2.10 | VYpaBHeHWs, HEPABEHCTBA M CHCTEMBI C TapaMeTPaMu
2.11  Marpuua cucTeMsl TMHERHBIX ypaBHEHMI. ONpeneanTeb MaTPUIbI
3 OyHKIUHN U TpapuKu




Oyukuus, crnocoOsl 3ananus ¢yHkuuu. 'paduk dynkumu. B3anmuao oOparHble (GyHKIUH.

> Yérubie 1 Heu€éTHBIC pyHKIMU. [leproanueckue GpyHKIIH
OO6nacTh ompeseneHuss U MHOXECTBO 3HaueHWd QyHkumu. Hymu ¢ynkmuun. IlpomexyTku
3.2 3HaKOMOCTOSHCTBA. I[IPOMEKYTKH MOHOTOHHOCTH (YHKIUH. MaKCHMyMbl M MHHHMYMBI
¢dbysakuu. Hanbomneliniee u HauMeHbIIIee 3HaYeHUE (PYHKIIMHA HA TIPOMEKYTKE
313 CrenenHass ()yHKIHMSI C HAaTypaJbHBIM M LEJbIM Toka3areineMm. EE cBolicTBa M Tpaduk.
' CpoiicTBa 1 rpadK KOPHSI 71-0 CTETICHU
3.4 | TpuroHoMmerpuveckue QyHKIUH, HX CBONCTBA U rpapuKu
3.5  TlokasarenbHas u Jorapupmuueckas QyHKIUH, HX CBOMCTBA M rpad)uKu
16 Touku pazpsiBa. AcumMnToThl rpapukoB ¢yHkiui. CBoilcTBa (QYyHKIMIA, HEMPEpPHIBHBIX Ha
. OTpe3Ke
3.7  TlocnemoBaTeabHOCTH, CIIOCOOBI 3a1aHMsl TTOCIIE0BATEILHOCTEH
3.8 | Apudmernyeckas U reoMeTprueckas nmporpeccur. @opMysia CI0KHBIX TPOIEHTOB
4 Havana matematuueckoro aHanumsa
4.1  TIpowssomnas ¢pyukimu. [Ipon3BoIHbBIC TEMEHTAPHBIX ()YHKITHIA
49 [TpuMeHeHne TPOM3BOTHONW K HMCCIEIOBAHWIO (YHKIMH HAa MOHOTOHHOCTh U IKCTPEMYMBI.
' Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUsT (PYHKIIUU Ha OTPE3Ke
4.3 TlepBoobpa3uas. MuTerpan
5 MHoOkecTBa U JOTHKA
5.1 | MHoxecTBO, omepaluu Hag MHOXKecTBamu. Jnarpammel Ditiepa — Bexna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1  OnwmcarenbHasi CTATHCTHKA
6.2  BeposTHOCTH
6.3  KomGuHaTopuka
7 I'eomeTpus
7.1 | ®@urypsl Ha IIOCKOCTH
7.2 TlpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOTOrpaHHHUKH
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopawHAThI U BEKTOPBI
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