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INOACHUTEJIBHASA 3AIINCKA

['eomeTtpus siBIsIeTCSt OJHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO 00111eTr0 00pa3oBaHMsl, TaK
Kak oOecrieynBaeT BO3MOXKHOCTh M3YYEHUS NUCIHIUIMH €CTECTBEHHO-HAYYHON HAIPaBICHHOCTH U
IPeIMETOB I'yMaHUTAapHOro UKIIA. [lockobKy lornyeckoe MplluieHue, popMupyemMoe npu u3y4eHun
00y4aroIUMUCs MOHATUIHBIX OCHOB F€OMETPUH, ITPHU JOKA3ATEICTBE TEOPEM U IIOCTPOSCHUU LIETOYKU
JIOTUYECKUX YTBEPKACHUHN IIPY PEIICHUN F€OMETPUYECKUX 3a1a4, YMEHUE BBIIIBUTaTh U OIIPOBEPIaTh
TUIIOTE3bl HEIOCPEICTBEHHO MCIOJb3YIOTCS MPU PELIEHUH 33a4 €CTECTBEHHO-HAyYyHOro LUKJIA, B
YACTHOCTH (PU3MUECKUX 3ajay.

Llens ocBoeHus mporpamMmbl ydeOHOro Kypca «l'eomerpus» Ha YriiyOJIEHHOM YpOBHE —
pa3sBUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH OOy4arolMXcsi IpPH H3YYEHUM TEOMEeTpUH, Kak
COCTaBIISIIOLICH TpeaMeTHOW obnactn «MaremaTnka W uH(pOpPMATHKa» Yepe3 obecredyeHne
BO3MOXKHOCTH IPUOOPETEHUsI M HUCMOJNb30BaHUS Oojiee INIyOOKHMX TIE€OMETPUUYECKHX 3HAHUH U
NeHCcTBUH, crenu(pUUHBIX TEOMETPUH, M HEOOXOAMMBIX IS YCHEIHOro MpoeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOIO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpriopuTEeTHBIMH 3a/ladyaMHi Kypca F€OMETPUHM Ha YINIYyOJEHHOM YpOBHE, PacIIUPSIOUIUMHU U
YCUJIMBAIOIUMH Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

pacimmpeHue NpeACTaBICHUs O TEOMETPUN KaK YaCTH MHPOBOHM KYJIBTYphl B (POPMHPOBAHUE
OCO3HAHHU B3aMMOCBSA3M F€OMETPUH C OKPYKAOILIMM MUPOM,;

(GopMUpOBaHHE MPEJICTABICHUS] O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJEIIAX, MO3BOJISIONIMX ONUCHIBATh U M3Yy4aThb PAa3HbIC SIBICHUS OKPYXKAIOLIETO
MUpa, 3HAaHKWE TIOHSATHIHOTO anmaparta mo paszaeiny «CrepeoMeTpus» ya4eOHOro Kypca reOMeTpUu;

(dbopMHpoBaHHE YMEHUS BJaJleTh OCHOBHBIMM IMOHATHSIMU O IPOCTPAHCTBEHHBIX (PUrypax U UX
OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, GOpPMYN M yMEHUE UX MPUMEHATh, YMEHHUS TOKa3bIBATh
TEOpEeMbl U HaXO/AUTh HECTaHIapTHBIE CIIOCOOBI PELICHUs 3a/1ay;

(dopMUpOBaHHE YMEHMsI pacllo3HAaBaTh Ha dYepTekax, MOJEISIX U B pEalbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPALIEHUsI, KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

(dbopMupOBaHHE TOHUMAHUSI BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOCHMSI MaTeMaTHUYECKUX
TeopHii, GopMUPOBaHNE TOHUMAHUS POJIM AKCMOMATHUKH MTPU IPOBEAECHUH PACCYKICHU;

(dbopMUpOBaHNE YMEHUS BIIAJIETh METOJIaMU JI0Ka3aTeIbCTB U aJITOPUTMOB PELICHUS], yMEHUS UX
IIPUMEHSATH, IPOBOJUTH J10KA3aTEIbHBIE PACCYXKACHUS B XOJ€ PELICHUS CTEPEOMETPUUECKUX 3a1ad U
3a7a4 € MPaKTHYECKUM coJepkaHueM, (OpMUPOBAaHME TMPEACTABICHUS O HEOOXOIUMOCTU
JIOKa3aTelabCTB IMPH OOOCHOBAaHMHM MAaTE€MaTHYeCKHX YTBEP)KICHMH M pPOJIM aKCHOMATUKU B
IIPOBEJCHUH JIEYKTUBHBIX PACCYXICHUIA;

pasBUTHE U COBEPIICHCTBOBAHWE MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
oOyyaromuxcsi, I03HABAaTEJIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHUIO TEOMETPHH;

dopMupoBaHue (PYHKIHMOHAJIBHON TPAaMOTHOCTHM, pEJIEBAHTHONH TE€OMETpUU:  YMEHHS
pacrio3HaBaTh MPOSIBICHUS F€OMETPHUUECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEH B peaslbHBIX
’KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUU IPYTUX y4E€OHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEHN, MOJAEIUPOBAHUS pPEalIbHBIX CUTYallUH, UCCIEAOBAHUSA NOCTPOECHHBIX MOJIENEH,
MHTEPIIPETALIMU MTOJTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COJIepKaTEIbHBIMU JUHUAMU yueOHOro kypca «l'eomerpusi» B 10—11 kmaccax
apnstoTcs: «[IpsMble M IUIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHukn», «Tenma BpalieHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBEY, «/|BHIKEHNUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe Bo PI'OC COO TpebGoBaHHE «yMETh OINEPUPOBATH IMOHATUSMUY,
peNeBaHTHBIMU T'€OMETPHUH Ha yriyOin€HHOM ypoBHe 00ydenus B 10—11 kiaccax, OTHOCHTCS KO BCeM
CoJIepKaTeNbHBIM JIUHUSAM y4eOHOro Kypca, a (GOpMHUpPOBaHHE JIOTHUECKUX YMEHHUH pacrpenemnseTcs
HE TOJIBKO IO COJIEpXKaTeIbHBIM JIMHUSAM, HO M 10 rojgam oOydenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOILlEE TMPEIMETHBIM pe3ynbTrataM ocBoeHusi denepanbHoil pabouell Mporpammsl,
pacrpeeIEHHBIM I10 TO1aM 00y4eHUs!, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIMAIBHBEIM ~ BolpocaM  oOyudaromuecss oOpalajiuch HEOJHOKpPaTHO. OTO  I03BOJISET
OpraHM30BaTh OBJAJEHUE TIE€OMETPUYECKMMM IOHATHSMM W HaBbIKaMM IIOCJIEJOBATEIBHO U
HOCTYNATENbHO, C COOIOJCHUEM IPUHIUIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HaHUS BKJIKOYATh B OOIIYIO



CHCTEMY T'€OMETPHUYECKUX TMPEACTaBICHUI OOydYalomMXCs, paclupsas W yrayonss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBS3H.

[Tepexox K U3y4eHHUIO T€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3garh ycinoBus anua  AauddepeHuranud  o0yueHHUs, IOCTPOCHUS HWHAMBHUAYAIbHBIX
00pa30BaTeNbHBIX MPOrpaMM, O0OECIICUUTh YIIyOJIEHHOE M3yYEHHE FeOMETPUU KaK COCTaBIISIOIICH
yuebHoro npeamera «MareMaTHKay;

HNOJArOTOBUTH OOYYAIOLIMXCS K MPOJOJDKCHHIO H3YyUEHHs MaTeMaTUKH ¢ Y4ETOM BBIOOpA
Oynymieir mpodeccun, oOecrednBas IMPEEMCTBEHHOCTh MEXAYy OOmMUM H MpodhecCHOHATbLHBIM
o0pazoBaHHEM.

Ha u3ydenue yueOHoro kypca «I'eoMeTpus» Ha yriyoaéHHOM ypoBHe oTBoauTcs 204 daca: B
10 knacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Hefeno).

COJAEP/)KAHUE OBYYEHUA

10 KUIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, npsimMasi, MIOCKOCTb, MPOCTpaHCTBO. IloHsATHE 00
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosnoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOUIUECS, IMApPAJICIBbHBIE U
cKkpemuBamomuecs npsmele. [IpusHaku ckpemmBaromuxcss npsaMbiX. [lapamienbHOCTh HNPSAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IapajuleibHbIE IPSAMBIE B IIPOCTPAHCTBE, MApAJICIIBHOCTh TPEX
IPSAMBIX, HapAJUIEIBHOCT NPSIMON M IUIOCKOCTHU. [lapamienbHOe M LEHTpalbHOE NMPOEKTUPOBAHUE,
u3o0paxxenue puryp. OCHOBHbIE CBOWCTBA MapajlIeIbHOIO IPOEKTUpOoBaHus. M300paxenue Gpuryp B
MapaJUICIIbHOM MPOEKIHMHU. YIUVIBI C COHAIIPaBICHHBIMM CTOPOHAMM, YIOJI MEXKIY MPSAMBIMA B
npocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: MapallIesIbHbBIE MIJIOCKOCTH, CBOMCTBA NapaljielIbHbIX
iockocteil. [Ipocrelimme mpocTpaHcTBeHHBIE (UTYPHI HA TUIOCKOCTH: TETPadIp, Mapajuieenune],
IIOCTPOEHUE CEYEHU.

IlepneHquKyISIpHOCTD MPSIMOM M IUIOCKOCTH: INEPIEHIUKYISPHBIE MPSAMBIE B IIPOCTPAHCTBE,
IPsIMBIE TIAPAJIJICNIbHBIE U IIEPIICHAUKYIISAPHBIEC K INIOCKOCTH, IPU3HAK NEPIEHAUKYIAPHOCTH IIPAMOI
U IUIOCKOCTH, TEOpEMa O MPSIMOM NEePIEeHIUKYIIpHON mIockocTu. OpTOroHaIbHOE IPOEKTUPOBAHMUE.
IlepnenauKynsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHUE OT IPSMON 10
IUIOCKOCTH, MPOeKIUs (Urypsl Ha IUIOCKOCTh. IleprneHauKymnspHOCTh IUIOCKOCTEH: IpU3HAK
NEPHEHANKYJIAPHOCTH ABYX IIOCKOCTEN. Teopema 0 TpEX MepIEeHUKYISApax.

VYTIu1Bl B IPOCTPAHCTBE: YIOJ MEKAY IPSMOM U INIOCKOCTBIO, BYTPAHHBIN YT O, TMHEHHBIN yroJl
JBYTpaHHOro yria. TpéXrpaHHbIil 1 MHOTOrpaHHbIe yribl. CBOMCTBA INIOCKUX YIJIOB MHOTOTPAHHOTO
yria. CBOICTBa IUIOCKUX U ABYTPAHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB U CUHYCOB
JUIsl TPEXTPAHHOIO YIiIa.

MHoOrorpaHHuKHu

Buasl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. I[Ipusma: n-yroiapHas npusma, npsmas u
HAKJIOHHas NMPU3MbI, OOKOBasi U IMOJIHAs MOBEPXHOCTHh Npu3Mbl. [lapamienenunen, npsMoyroibHbIN
napajuleJienunes u ero cBoiicrsa. KparTuaiiime myTd Ha MOBEPXHOCTHM MHOIOrpaHHUKaA. Teopema
Oitnepa. [IpoctpanctBennas teopema [ludaropa. [lupamuna: n-yronbHas nupamMuaa, TpaBuiIbHas U
yceu€HHas nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHed MpaBUIbHON mupamubl. [IpaBuiibHbIC
MHOTOIPAHHUKH: ITPAaBUJIbHAS [IPU3Ma U MTPaBUJIbHAS TMpaMUa, IPAaBUIIbHASI TPEYTOJIbHAS TUpaMUAA
U MIPaBUJIBHBIN TeTpasap, KyO. [IpencraBienue o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTAdJIp, 10AEKASAP
Y UKOCAdIP.

Bbruncienue 31eMEHTOB MHOTIOTPaHHUKOB: pé&Opa, aAuaroHand, yrisl. [liomans GokoBoif
MOBEPXHOCTU U IMOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOLIa/Ib OCHOBaHMM, TeopeMa 0 OOKOBOIt
MOBEPXHOCTU MpsiMON mpu3Mbl. [lmomaas OGOKOBON MOBEPXHOCTH W TOBEPXHOCTH IMPaBUILHON
MApaMUbl, TEOpPEMA O TUIOIAAN YCEUEHHON TUPaMUBI.

CuMmMeTpuss B TNPOCTPAHCTBE. OJEMEHTHl CUMMETPUM IPABUJIBHBIX MHOTOTPAHHHUKOB.
CuMMeTpHs B IPaBUIIBHOM MHOTOTPAaHHUKE: CUMMETPHS ITapaJIeNICIIAIIEd, CAMMETPUS IIPaBHIIbHBIX
IIPU3M, CHMMETpUS NIPAaBUIILHON ITUPAMUBI.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE



[ToHsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOP, UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE M TPOTHUBOIIOIO0KHO HAIIPABJIECHHBIE BEKTOPBI. PABEHCTBO BEKTOPOB.
JlelicTBUA ¢ BEKTOpAMU: CJIOKEHHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,
YMHO>KE€HHE BEKTOpa Ha uncio. CBONCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXXEHUSI BEKTOpa Ha
yucno. [lonstue komianapHele BeKTOpPbI. [Ipu3Hak kKomruiaHapHOCTH TpEX BeKTOpoB. [IpaBuio
napajuienenunena. lTeopema O pa3IoKEHUUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpssMmoyrosnibHast cucteMa KoOOpAMHAT B mpocTpaHcTBe. KoopauuHatel BekTopa. CBs3b MEXITY
KOOPJIMHATAMH BEKTOPA U KOOPJAUHATAMH TOYEK. YTOJI MEXKY BeKTopamu. CKaJIIpHOE NPOU3BEACHUE
BEKTOPOB.

11 KJIACC

Tesia BpameHus

[ToHATHS: UUIMHAPHYECKAs TOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTb, chepuyeckas
MOBEPXHOCTh, OOpa3yrolue noBepxHocreil. Tena BpamieHus:: HUIMHAP, KOHYC, YCEUEHHBIH KOHYC,
cdepa, map. BzaumHoe pacrnonoxeHue cepsl UM IUIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N3o00paxenue Tea BpalleHus Ha MI0CKOoCcTH. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl u
niapa.

O0béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME MNPSMOYTOIBHOTO
napajuienenunena u ciaeacTsus u3 He€. OOBEM NpSAMON U HAKJIIOHHON MPU3MBbI, LIUJIUHAPA, TUPAMUIbI
u koHyca. O0BEM 1mIapa U apoBOro CerMeHTa.

Kom0Ounanuu Ten BpaiieHus 1 MHOrorpaHHuKoB. [Ipu3ma, BoucaHHasi B LMIUMHAP, ONMCAHHAS
oxono munuHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u chepsl MI0CKOCTHIO.
[ToHsiTHE MHOTOTPAaHHUKA, OITMCAHHOTO OKOJIO Cepbl, chephl, BIUCAHHONW B MHOTOTPAaHHUK WU TEJIO
BpallleHUS.

[Inomanp MOBEPXHOCTH WWIMHApA, KOHyca, muomanb chepbsl u e€ dvacteid. [lomobOue B
npoctpancTse. OTHoIIEHHEe 00BEMOB, TUIONIaIel oBepxXHOCTEN Mon00HbIX Guryp. [IpeobpazoBanue
nonodbus, romoretus. Pemenue 3agad Ha IUIOCKOCTH C HCIHOJB30BAHHEM CTEPEOMETPUUECKUX
METOJIOB.

[TocTpoeHne ceueHNil MHOTOTPaHHUKOB U TEJI BPAIEHUS: CEUEHUs IUINHApa (TapaiiedbHo U
NEePIEHIUKYIIAPHO OCH), CEYEHHUs KOHyca (HapaijelbHble OCHOBAHMIO W NPOXOJALIME dYepe3
BEpILMHY), CEUEHUs IIapa, METOJbl IMOCTPOEHHUS CEUEHUMH: METOJ CJElI0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYIIEH MIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepanuy Haj BEKTOpaMU. BeKTOpHOE yYMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpHOTrO yMHOXeHHs. [IpsmoyrosnbpHas cucTtemMa KOOpAWMHAT B IPOCTPAHCTBE.
Koopnunatel Bektopa. Pasznmoxkenue BekTopa mo ©0aszucy. KoopauHAaTHO-BEKTOPHBIM METOA NpHU
pelIeHnH TeOMEeTPUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenus mpoctpancta. OtoOpaxkenus. [[BmwkeHust u paBeHCTBO (uryp. OOmme cBoicTBa
IBUKEHUH. BuUIpl ABWKEHUN: TapaieNbHBId MEpEeHOC, ICHTpPalbHAsS CUMMETpUsS, 3epKalbHas
CUMMETpHS, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus mogobus. [lpsmas u cepa Ditnepa.

NNJTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «'EOMETPUS»
(YITJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIbTATHI

1) rpazknanckoe BOCIMTAHME:

c(OPMHUPOBAHHOCTD TPAXKIAHCKOW IMO3ZUIH 00YJaIOIIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUHCKOro OOIECTBa, MPEICTaBIEHHE O MAaTeMaTHMYeCKHMX OCHOBaX (YHKIMOHHPOBAHUS
Pa3INYHbIX CTPYKTYp, SBICHUH, MPOLEAYp TPakIaHCKOro odiiecTBa (BbIOOPHI, OMPOCHI U APYroe),
YMEHHUE B3aWMOJICHCTBOBATh C COLUAIBHBIMA MHCTHUTYTAMH B COOTBETCTBHM C MX (DYHKIMSIMU U
Ha3HaYCHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:



c(OPMHPOBAHHOCTh POCCHUICKON TpakJaHCKOW HICHTUYHOCTH, YBXKEHHS K IPOIUIOMY H
HACTOSIIIEMY POCCHUKMCKOM MaTe€MaTHKH, LEHHOCTHOE OTHOLIEHHE K JOCTHKEHUSM POCCHHUCKHUX
MaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIbI, UCIIOIB30BAHUE ITUX JOCTHKEHHUN B JPYIUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapona, cOpMHUpPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, STUYECKOI0 NIOBE/ICHUS, CB3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HAYKU U
JESATENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyyIIEero;

4) 3cTeTMYECKOE BOCIMTAHUE:

3CTETUYECKOE OTHOILIEHHE K MHPY, BKIIOYAs 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, PELICHWH, pacCyKIEHUI, BOCIPUUMYMBOCTh K MATEMaTHYECKHM acIeKTam
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puznueckoe BocniuTanme:

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B MHTEpECax 3J0pPOBOTO U
6e3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 3J0POBBIO (370pOBOE NMHUTAHHME,
cOaaHCUPOBAHHBIN PEKUM 3aHITHNA W OTIBIXA, peryispHas (u3nueckas akTUBHOCTH), (pusnueckoe
COBEPUICHCTBOBAHUE IIPU 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBLHON N€ATEIBHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

FOTOBHOCTb K TpPYAY, OCO3HAHHWE LIEHHOCTU TPYAOJIOOHUS, MHTEpEC K pa3Iu4HbIM cdepam
npoecCHOHANBHOM JIEeATENBHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW U €€ NPUIIOKEHUSMHU, YMEHUE
COBeEpIIaTh OCO3HAHHBIN BHIOOp Oyayliel mpodecchy U peali30BBIBATh COOCTBEHHBIC JKU3HCHHBIC
IUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa3oBaHUIO M CaMOOOpPAa30BaHHIO Ha
HOPOTSKEHUM BCEH JKU3HM, TOTOBHOCTh K AaKTMBHOMY YYaCTHIO B PELIEHMM IPAKTHUUECKUX 3aaady
MaTE€MaTUYeCKOW HaIllPaBJIECHHOCTH;

7) IKOJI0OTM4YecKoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJIbTYpbl, TOHMMAaHHE BIHMSHHS  COIHAJIBLHO-
HKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHOMN Cpeibl, 0COZHAHUE II100aIbHOTO
XapakTepa SKOJIOTHYEeCKHX MpoOJaeM, OpUEHTAIMs Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM s
pelieHus 3a1a4 B 00J1aCTH OKPYKaIOILEel cpeibl, INIAHUPOBAHUE MOCTYIKOB U OLIEHKHU UX BO3MOMXHBIX
MOCJIEACTBUM ISl OKPYKAIOLIEN Cpeabl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHON NMPAKTHKH, IOHMMaHUE MaTeMaTUYeCKON HayKH Kak cepbl ueIoBeUecKOi
JIeATEbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTHUS LIUBUIIM3ALINH, OBJIAJICHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4eCKOM KyJIbTypoil Kak CpeICTBOM IIO3HAHUS MHUpPA, TOTOBHOCTh
OCYILIECTBIISATh MPOEKTHYIO U UCCIEN0BATENBCKYIO IESITENIbHOCTh NHNBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI
Ilo3naBaTenbHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eCTBUS

Ba3oBble JJoruyeckne aelcTBUS:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKK MAaTEMATUYECKUX 0OBEKTOB, TOHSITHIA,
OTHOIICHUNA MEXIy TOHATHAMH, (GOPMYIHPOBATH OMNPEACICHUs] TOHSTHH, YCTaHABIWBATH
CYIIIECTBEHHBIA MPHU3HAK KIacCU(PHUKAIUN, OCHOBAHHUS A1 OOOOIICHHS U CpPaBHEHUS, KPUTEPUU
MPOBOJMMOI0 aHAIN34;

BOCIIPUHUMATh, (opMynHpoBaTh U NPeoOpa3oBBIBATH CYKIACHHS: YTBEPAUTEIBHBIE U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITH MaTE€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TMPOTUBOpeurss B (akrax,
JTAHHBIX, HAOTIOJICHUSX W YTBEP)KICHUSIX, TIpEAJIaraTh KpUTEPHUH JIJIsl BBISIBIICHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYUH;

JIeTIaTh BBIBOABI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKHM, AEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3aKIOUEHHI 10 aHAJIOTUH;

MIPOBOJIUTh CaMOCTOSITEIFHO JTOKA3aTEIhCTBA MATEMAaTHYECKUX YTBEPKICHUM (IIPSMBIE M OT
MPOTUBHOTO), BBICTPANBATh apPTyMEHTAIIMIO, TIPUBOJAUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBHIBATh
COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI;



BBIOMpATh CIIOCOO pemieHust yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB DELICHUS,
BbIOMpAaTh HanOOJIEEe MOAXOASIIMM ¢ Y4ETOM CaAMOCTOATENBHO BbIACICHHBIX KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eCTBHA:

UCIIOJIb30BaTh BOIPOCHI KAaK HCCIEA0BATEIbCKUI WHCTPYMEHT MO3HAHUA, (HOpMyIUpOBaTh
BONPOCHI, (UKCUPYIOIIUE MPOTHBOpPEYHe, NpolieMy, yCTaHaBIMBAaTh MCKOMOE H JaHHOE,
(bopMHpOBATH THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MO3ULNI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIIAHWPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHKE 110 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro 0ObeKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCUMOCTENH MEXIy
00BEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

CaMOCTOSITENIbHO (OPMYJIMPOBaTh OOOOIIEHHSI M BBIBOJBI 10 pe3yjbTaTaM IPOBEAEHHOTO
HaOJIOICHNUs, MCCIEIOBAHUS, OLIEHWBATh JOCTOBEPHOCTH IOJYYCHHBIX PE3yJbTaTOB, BBIBOJIOB M
0000111eHMI;

IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIABUTATH MPEIIOI0KEHUS O €To
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISBIIATh JePUUUTH MH(OpMAIUK, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha BONPOC U JUIA
pelIeHus 3a/1a9u;

BbIOMpaTh  WMHGOpPMALMIO M3  MCTOYHUKOB  DPA3JIMYHBIX  THUIOB,  AHAJIU3UPOBATh,
CHCTEMaTH3HPOBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO Pa3IMYHBIX BUAOB M (POPM IpeCTaBICHNUS;

CTPYKTYPHUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3IMyHbIX (opMax, WILTIOCTPUPOBATH
rpaduvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHukaTnBHbBIE YHHBepcaibHble YueOHbIe 1elCTBUS

Oo0wmenne:

BOCIIPMHUMATH U (1)OpMy.III/IpOBaTB CYKACHUA B COOTBETCTBUU C YCIIOBUSAMU U LNCIIAMU O6HIGHI/I$[,
SCHO, TOYHO, TPAMOTHO BBIPa)XKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, aBaTh
MIOSICHEHNS 110 X0y PELICHUS 33/1a4i, KOMMEHTHUPOBATh IIOJYYEHHBIA pE3ylbTaT;

B XOA€ OOCYXAEHHUs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, HpoOIeMbl,
pemaeMoﬁ 3ala4i, BBICKA3bIBaTb HACHU, HALCJICHHBIC Ha IMOUCK PCIICHHA, COIMOCTABJIATH CBOU
CYXJIEHUS C CYXKICHHUAMHU JPYTUX YYaCTHUKOB JHajora, OOHAapyXXHMBaTh pa3iMuUe U CXOJACTBO
MO3UIMI, B KOPPEKTHOM popMe GOpMyIUPOBATH Pa3HOTIACHsI, CBOM BO3PAXKECHHUS;

IIPEICTaBIISITh PE3YJbTAaThl PEIIEHUS 3a7aud, DJKCIIEPUMEHTA, WCCIEIOBaHMs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a/iay MPE3CHTAlUu U 0COOEHHOCTEH
ayJIMTOpUH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBJATh IUIAH, AITOPUTM pEIIEeHUs 3a/add, BBIOMpPATh CHOCOO peHieHus C Y4ETOM
UMEIOIMXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBAaTb U KOPPEKTHPOBAThH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALIUK.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HABBIKAMH MO3HABATEIbHOM peQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBbIX AEHCTBHI U
MBICIUTENIBHBIX TPOLECCOB, UX PE3yJIbTaToOB, BIaJeTh CIOCO0AMHM CAaMONPOBEPKH, CAMOKOHTPOIS
Ipoliecca U pe3ynbTaTa pelleHns MaTEMAaTHYECKON 3a1a4H;

NPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPM PELIEHUM 3a1add, BHOCHUTH
KOPPEKTUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIBbCTB, JAaHHBIX, HAaWJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUAM, OOBICHATH IPUYMHBI TOCTHIKEHUS WIH
HEJIOCTHKECHUS PE3yIbTaTOB JAEATEILHOCTH, HAXOJUTh OIMIMOKY, JaBaTh OIEHKY MPHOOpPETEHHOMY
OIIBITY.

CoBMmecTHasI 1eSITEIbHOCTD:

NOHUMaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAHAHOM M HMHIMBHyaJbHOH pabOTHI INpH
peLIeHUH Y4eOHBIX 3a/1a4, IPUHUMATh 1€JIb COBMECTHON JIEATEIbHOCTH, TNIAHUPOBATh OPraHU3alnIo



COBMECTHOHM pabOTHhI, pacrpenenaTh BUIbl padoT, JOroBapUBaThHCs, 00CYKIaTh MPOLECC U PE3YJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYNNOBBIX (opmax paboTel (0OcykaeHus, OoOMEH MHEHHMH, «MO3rOBbIE
IITYPMBI» U MHBIE), BBIIOJIHITH CBOIO YacTh PabOTHl M KOOPJHMHUPOBATH CBOM ACHCTBHUS C APYTHMH
YJIeHAMA KOMAaHJbI, OLIEHMBATh KayeCTBO CBOEro BKJaZa B OOLIMI NPOAYKT MO KPUTEPHUSIM,
c(OpMyITHPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUSL.

MNPEJIMETHBIE PE3YJIBTATHI
K xoniy 10 kiacca o0yJaromuiicst HAyIUuTCs:

e CBOOOIHO ONEPHPOBATH OCHOBHBIMHU MOHATUSAMH CTEPEOMETPHH IPH PEIICHUH 33]1a4 U IPOBEICHUHN
MaTEMaTUUYECKUX PacCyKICHUM;
® TIPUMEHATH aKCHOMbBI CTEPEOMETPHUU U CIEACTBUS U3 HUX IPU PELICHUN F'€OMETPUUECKHX 3a]1aY;
e KJacCU(PUIMPOBATh B3aUMHOE pACIOJOKEHUE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
e CcBOOOJHO ONEPUPOBATh NOHITUIMMU, CBSI3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEKIY NPSIMbIMU B
MPOCTPAHCTBE, MEXTY MPSMOU U MIOCKOCTHIO;
e CcBOOO/HO ONEPUPOBAThH MOHATUSAMH, CBI3aHHBIMH C MHOTOTPaHHUKAMU;
e CcBOOOJHO Paclo3HaBaTh OCHOBHbBIE BUbl MHOTOI'PAaHHUKOB (IIpH3Ma, MUpaMKia, IPSIMOYTOJIbHBII
napajuienenunen, kyo);
e KJIaccHU(PHUIMPOBATH MHOTOTPAaHHUKHU, BEIOUpAsk OCHOBaHUS IS Kiaccu(uKaium;
e CcBOOOHO ONEPUPOBAThH MOHATUSAMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAHHHUKOB INIOCKOCTHIO;
® BBINOJIHATH NApalIeNbHOE, IICHTPATbHOE U OPTOTOHAILHOE MTPOEKTUPOBaHKE (GUTYP Ha MIIOCKOCTH,
BBITMIOJHATH H300pakeHus (GUryp Ha MIO0CKOCTH;
® CTPOUTb CEYEHHS MHOIOIPAaHHUKOB Pa3jIMYHbIMH METOJAMH, BBIIOJIHSTH (BBIHOCHBIE) IJIOCKUE
YEepTEXKU U3 PUCYHKOB MTPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;
® BBHIUMCIITH IUIOIIAU TOBEPXHOCTEN MHOIOTPAHHUKOB (IIpU3Ma, MUPaMUAa), TEOMETPUUECKUX TET
C IpUMEHEHueM popMyII;
e CBOOOJHO OMNEpUPOBATh MOHATHUSAMHM: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHH (UTYPHI;
e CcBOOOJHO oOMNEpUpPOBaTh MOHSTUSIMM, COOTBETCTBYIOLIMMH BEKTOpaM H KOOpAMHAaTaM B
IIPOCTPAHCTBE;
® BBLINOJIHATH ICHCTBUS HAJl BEKTOPAMH,
e pelaTh 33Ja4u Ha JJ0OKa3aTeNbCTBO MaTEMATUUECKUX OTHOLLIEHUI U HaXOXACHUE TEOMETPUUECKUX
BEJIMYMH, MPUMEHSS HM3BECTHBIE METOABI MPHU PEIICHUH MaTeMaTHYeCKUX 33a/7ay IOBBIIIEHHOTO U
BBICOKOI'O YPOBHSI CJI0)KHOCTH;
® NPUMEHATH IPOCTEHIINE NMPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEIICHNU CTEPEOMETPUUECKHUX 3a]1aY;
® U3BJIEKAaTh, NPeoOPa3OBbIBATb W HHTEPHIPETUPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;
® TIPUMEHATH OJyYEHHbIEC 3HAHUS Ha IPAKTUKE: CPABHUBATh U aHAJTM3UPOBATh PEaJIbHbIE CUTYAIUH,
IMPUMEHSTh U3y4YE€HHBIE TIOHATHS B MpOIlecce MOMCKA PELIeHUs] MaTeMaTH4YecKu cOpMYyIMPOBAHHOMN
npoOIeMbl, MOJICIMPOBATh PEAbHBIE CUTYallUd Ha S3bIKE T€OMETPUH, HUCCIIEAO0BATh MOCTPOECHHBIE
MOJIEJI C HCIIOJIb30BAHMEM T€OMETPUYECKUX TOHATUH M TeopeM, ammapara aiareOpbl, peuaTh
IIPAKTUYECKHE 3a]1a4M, CBA3aHHBIE C HAXOKJIEHUEM F€OMETPUUECKUX BEINYNH;
® UMETh MNPEJCTaBICHUS 00 OCHOBHBIX J3Talax pa3BUTHS TE€OMETPUU KaK COCTaBHOM YacTu
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.
K konmy 11 ki1acca o0yyaromuiicss HAy4YUTCS:
e CcBOOOJHO ONEpUPOBATH MOHATHSMH, CBSI3aHHBIMU C LWJIMHAPUYECKOH, KOHHUYECKOH U
chepryecKoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI ITOTYUEHHUS;
® OIEpUPOBaTh MOHATUSAMH, CBA3AHHBIMU C TEJaMHU BpAIICHUS: IMIMHIPOM, KOHYCOM, cepoil u
1apoM;



® pacro3HaBaTh Teja BpalleHus (LWIMHIP, KOHYC, chepa U map) U 00BICHATH CIIOCOOBI MOTyYeHHUS
TEJ BPAICHHUS,

® KJIacCU(UIMPOBATH B3AUMHOE PACION0OKEHUE chepsl U MIOCKOCTH;

® BBIYHUCIATh BEIMYMHBI 3JEMEHTOB MHOIOIPAaHHUKOB M Tell BpalleHUs, OOBEMBI M IUIOIIAIU
IIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPALEHUS, TEOMETPUUYECKUX TeJl C IPUMEHEHHEM (OpMYII;

e CBOOOJHO OINEPUPOBATH MOHATHUSAMH, CBS3aHHBIMA C KOMOWHAIMSIMA TEJ BpalleHUS WU
MHOTI'OI'DaHHMKOB: MHOIOTPAHHUK, BIIMCaHHbI B cdepy M ONHUCAHHBIA OKoJIO cdepsl, chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILLCHHS;

® BBIYMCIATH COOTHOLICHUS MEXAY IUIOLAAIMU IOBEPXHOCTEH U 00bEMaMU MOAOOHBIX TEI;

e u300paxaTh H3ydaemble (QUIYphl, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB
HPOCThIX 00BEMHBIX (UTYpP: BU CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TEJl BpalllCHUS;

® U3BJIEKAaTh, HWHTEPIPETHPOBATH W NpeoOpa3oBbIBaTh HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCcKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

e CBOOOJHO ONEPUPOBATH TOHIATHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJHATH ONEpalUy HaJl BEKTOPAMU;

® 33/1aBaTh IUIOCKOCTh YPAaBHEHHEM B IEKAPTOBOM CUCTEME KOOPIUHAT;

® pemaTth TeOMETPUYECKHE 33/Ja4d Ha BBIYMCICHUE YIJIOB MEXIY MNPSMBIMA H IUIOCKOCTSIMH,
BBIUUCIICHHE PACCTOSHUN OT TOYKH JI0 IUIOCKOCTH, B II€JIOM, Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a MPH PEILICHUH;

e CBOOOHO ONIEPHPOBATH MOHATUSMH, CBSI3AaHHBIMH C TBH)KEHHUEM B TIPOCTPAHCTBE, 3HATH CBONCTBA
JIBYKCHU;

® BBINOJHATh U300pAKEHUS MHOTOTPAHHUKOB U TeJ BpPALEHHUs INpU MapauIeIbHOM IepeHoce,
LEHTPaJIbHOW CUMMETPUH, 3€pKaJIbHONH CUMMETpPHUH, IIPH IIOBOPOTE BOKPYT MPSIMOIL, Tpeobpa3oBaHus
OIO0OHS;

® CTPOUTh CEUEHHMs] MHOTOTPAHHUKOB M TeJ BPALICHUS: CEYEHHUS IWIMHApa (MapaieIbHO U
NEepIEHINKYIIIPHO OCH), CEYEHHUs KOHyca (HapaijelbHble OCHOBAHHUIO U NPOXOJALIME dYepe3
BEpILMHY), CEYECHHUS 11apa;

® ICIIOJIB30BaThb METO/Abl IIOCTPOCHMS CEYEHMM: METOA  CIelOoB, METOJ  BHYTPEHHETrOo
POEKTHPOBAHUS, METO]] TIEpEHOCA CeKYILEeH MI0CKOCTH;

® JI0Ka3bIBaTh T€OMETPHUYECKUE YTBEPIKICHHS,;

® [PUMEHATh reoMeTpudeckre (akThl s PEIICHUsS CTEPEeOMETPUUECKUX 3ajiay, Mpeanoararimx
HECKOJIbKO LIaroB PeleHMs], €CIIU YCIIOBHs IPUMEHEHU 3a/1aHbl B IBHOW U HESBHOM (hopme;

e pemiaTh 33/1a4M Ha JI0KA3aTeILCTBO MAaTEMAaTHUECKUX OTHOIICHUH U HAXOXKICHUE TEOMETPUICCKUAX
BEJINYWH;

® [PUMEHATh NPOTrPAMMHBIE CPE/ICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU
CTEpEOMETPUYECKUX 3a/1a4;

® TIPUMEHSTH MTOJyYCHHbIC 3HAHNS HA TPAKTHKE: CPAaBHUBATh, AaHATU3UPOBATH M OIICHUBAThH PEaIbHBIE
CUTYalluH, MPHUMEHSATh HM3yYCHHBIC TOHSITHS, TEOPEMBI, CBOWCTBA B MpOIlECCE IMOWCKA PEIICHUS
MaTeMaTHYecKu c(HOpMYyTUPOBAHHON MPOOJIEMBI, MOJEIMPOBATh peajbHbIC CUTYAllMM Ha S3bIKE
TE€OMETPHUH, HCCIEI0BATh IMOCTPOCHHBIE MOJICIH C HCIIOJB30BaHHUEM TE€OMETPUYCCKHX IMOHSITUH U
TEeopeM, ammapaTa anreOpbl, pelaTh NPaKTUYECKUE 3aJaud, CBS3aHHBIE C HaXOXKICHHUEM
TE€OMETPUYCCKUX BEITMYNH;

® UMETh TNpEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KaK COCTaBHOM YacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnnyectBo yacos
Ne HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Kontposabubie IlpakTuyeckue JICKTPOHHbIe
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcb

1 BBeznenue B crepeoMeTpuio 23 1
2 B3anmHoe pacnosio’keHre npsiMbIX B IPOCTPAHCTBE 6 1
3 [TapaienbHOCTD NPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE 8
4 [lepneHAuKyISIPHOCTD NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 25
5 Vsl U paccTosiHUS 16 1
6 MHororpaHHuKu 7 1
7 Bekrops! B IpocTpaHcTBE 12
8 [ToBTOpEeHUE, 0600IICHNE ¥ CHCTEMATH3aIUsl 3HAHUI 5 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

11 KJIACC
No KonuyecTBo yacos DJIeKTPOHHbIE
B HaumenoBaHue pa3ieioB U TeM NPOrpPaMMbl Kourposnbusie  Ilpakruyeckue  00pazoBaTejbHbIe
n/n Bcero
padoThI padoTbI pecypchl

1 AHanuTHueckas reoMeTpHst 15 1
2 [ToBTOpenue, 0000IIeHNE U cCUCTeMaTH3alMsl 3HaHU I 15 1
3 OO0BEM MHOTOTpaHHHKA 17 1
4 Tena Bparenus 24 1
5 [Tnomany noBepXHOCTU U OOBEMBI KPYTIIBIX TEJ 9 1
6 JBrxeHus 5 1
7 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3AIMsI 3HAHU I 17 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




ITOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Tema ypoka

OcHoBHBIE TpaBUIIa U300paKEHUS HA PUCYHKE IJIOCKOCTH,
MapajuIeNbHBIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoabubie IIpakruueckue
padoThI padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
oOpa3oBaTeJibHbIE

pecypchbl

ITonsTHs cTepeoMeTpUn: TOUKa, IIpsiMasi, MJI0OCKOCTh, IIPOCTPAHCTBO.
OcHoBHbIE NpaBUIIa N300paKEHUsI HAa PUCYHKE IIIOCKOCTH,
NapajuleNbHbIX IPSIMbIX (OTPE3KOB), CEPEANHBI OTPE3Ka

IlonsTus: MEPCCCKAOIMECS IINIOCKOCTH, IIEPCCCKAOIIUCCA ITPpAMad U
IJIOCKOCTD, MOJIYIIPOCTPAHCTBO

[TonsTHA: epeceKaroIuecs IOCKOCTH, EPECEKAIOIINECs psIMast 1
IUIOCKOCTB; TIOJIYTIPOCTPAHCTBO

MHororpaHHuKH, H300paKEHHE TPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIecTBYIOIHNX 00BEKTOB

MHororpaHHuKH, U300paKeHHE IPOCTEUIINX TPOCTPAHCTBEHHBIX
¢buryp, HeCylecTBYIOIIHUX 00BEKTOB

AXCHOMEI CTCPCOMCTPHUU U IICPBLIC CICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHU U IICPBLIC CICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHH U TIepBbIE ClieACTBUSA U3 HUX. CIOCOOBI
3aJlaHus IPSMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HaUeHUs
NPSIMBIX U MJIOCKOCTEN

10

11

N300paxkeHne cedyeHuit mupamMuibl, Ky0a U MpU3Mbl, KOTOPbHIE
MPOXOAAT uepes ux péopa. MzobpakeHue nepecedeHus moTydIeHHbIX
I0cKocTel. PackparBaHue MOCTPOSHHBIX CEYEHUI pa3HBIMU
IBETaAMHU

N300paxeHune cedeHni nmupamMuabl, Kyda v Mpu3Mbl, KOTOpPbIE
poxXoaAaT uepe3 ux péopa. MzobpaskeHue nepecedeHus MoIydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX CEYEHNN Pa3HBIMU
LBETaMU

12

N300paxkeHne cedeHuit mupamMuabl, Kyoa v MpU3Mbl, KOTOpPbIE
MPOXOAAT uepes ux péopa. M3zobpakeHue nepecedeHus moTyIeHHBIX
I0cKocTel. PackparBaHue MOCTPOSHHBIX CEYESHUI pa3HBIMU
[[BETAMHU




N300pakeHne ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOpPbIE
MpoxoAT uepe3 ux péopa. M3o0paxkeHue nepecevyeHus moryueHHbIX

13 IIJIOCKOCTEN. PackpaiyBaHue MOCTPOEHHBIX CEYEHNUN Pa3HBIMU
LBETaMU

14 Meton cieoB Uil IOCTPOEHUS CEUEHUI

15 Meron cnenoB st TOCTPOCHHS ceyenuii. CBolicTBa nepeceyeHui
IPSIMBIX U IIJIOCKOCTEN

16 Meron cnenoB st TIOCTPOCHHS ceyenuii. CBolcTBa nepeceyeHu it
IPSIMBIX U IIJIOCKOCTEN

17 ITocTtpoeHue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha peéopax.
Co3zaHne BBIHOCHBIX YEPTEXKEH U 3alKCh 1AaroB NOCTPOEHUS

13 [TocTpoenue ceveHuii B mupamMuie, Kyoe mo TpéM Toukam Ha péopax.
Cozanue BBIHOCHBIX YEPTEKEN U 3alMCh IArOB IIOCTPOEHUS

19 ITocTpoeHue ceuenuii B nupamue, Kyoe 1o TpéM Toukam Ha peéopax.
CozaHne BBIHOCHBIX YEPTEXKEH U 3alKCh 1IAroB OCTPOEHUS

20 [TocTpoenue ceveHuii B mupamMuie, Kyoe mo TpéM Toukam Ha péopax.
Cozanue BBIHOCHBIX YEPTEKEN U 3alMCh IArOB IIOCTPOEHUS

1 IToBTrOpenue mannmerpun: Teopema 0 TPONOPIUOHAIBHBIX
orpe3kax. [logobue TpeyroibsHUKOB
[ToBropenue mnanumerpun: Teopema Menenas. PacueTsl B ceueHus X

22 | Ha BBIHOCHBIX 4yepTexxax. Mcropus pa3BUTHs IUIAHUMETPUH U
CTEpPEOMETPUU

23 KoutponbHas pabora "Akcuomsl crepeomerpun. CeueHus"
B3aumHoe pacrionoxeHue npsiMbIX B IPOCTPAHCTBE.

24 | CxkpemuBaromuecs npsmble. [Ipu3Haky cKpenuBaroUMXcs IPSIMBbIX.
[TapanmienbHble MpsiMble B TPOCTPAHCTBE
Teopema 0 CynieCTBOBaHUH U €AMHCTBEHHOCTH MPSIMOM

25 NapajuleJIbHON JaHHOU IIPSAMOM, IPOXOIAIIEN Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAallled Ha JaHHOM npsamoi. Jlemma o
NIEPECEUEHUH MTAPAIIIENBHBIX MPSIMBIX INIOCKOCTHIO

26 [TapannenpHOCTh TpeX NMpsIMBIX. Teopema 0 TpEX mapaieIbHbIX
npsiMbIx. TeopeMa 0 CKperMBaroIMUXCs IPSIMBIX
[TapannensHoe npoekTpoBaHue. OCHOBHBIE CBOMCTBA MapayljIeIbHOTO

27 | npoexTtupoBaHus. M300pakeHune pa3HbIX QUIyp B apauieIbHOM

IIPOEKLIUU




[lenTpanbHas npoeKLys. YTOJI C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI

28 MEXIY NPSIMBIMU

29 3aaun Ha JOKa3aTeJIbCTBO U UCCIIEI0BAaHUE, CBSI3aHHBIE C
PacroI0KEHUEM MPSMBIX B IPOCTPAHCTBE
[TonsTHS: MapanIenbHOCTh NPSAMOM U IJIOCKOCTU B MPOCTPAHCTBE.

30  Ilpusznak nmapamienbHOCTH NPsIMOM U MIocKocTH. CBOMCTBA
MapajuIeIbHOCTU MPSIMOU U TIOCKOCTH
['eomeTpuueckue 3a7aun Ha BBIYUCIICHUE U JI0Ka3aTeIbCTBO,

31 | cBs3aHHBIE C MAPAIEIBHOCTHIO IPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

32 [TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 TaHHYIO MPSIMYIO Ha
4YEepTeKe U NapaJljIeIbHOrO APYrod npsMoil. Pacuér oTHOIIEHMI

33 [TapannenpHas npoekuys, IPUMEHEHUE JJIs IOCTPOEHUS CEUEHU
Ky0Oa u napamuienenunena. CBoicTBa mapaienenurnea 1 mpu3Mbl

34 HapannenLvHHe iockocTy. [Ipu3Haku napanienbHOCTH JBYX
IJI0CKOCTEN
Teopema o napamienbHOCTH U €IUHCTBEHHOCTH IIOCKOCTH,

35 | mpoxopnsuied yepes TOUKy, HE IPUHAAIEKALLYIO TaHHOM IIJIOCKOCTU U
CIIEJICTBUS U3 HEE
CaolicTBa napaienbHbIX INIOCKOCTEN: O NMAPaAJIJIEIBHOCTH MPSAMBIX

36  mepeceueHUs MPHU MEPECEUCHUH JIBYX MapaIeIbHBIX TUIOCKOCTEH
TpeThen
CBoiicTBa mapaenbHbIX MJIOCKOCTEN: 00 OTpe3Kax MapajjielbHbIX

37 | mpsMBbIX, 3aKITIOYEHHBIX MEX/y MapaJICIbHBIMU MIIOCKOCTSMHU; O
NIEPECEYEHUH NPSMO ¢ JBYMsI NapaJIIEIbHBIMU INIOCKOCTSIMU

38  TloBtopenue: Teopema [Iudaropa Ha miockocTu

39 | IloBTOpEHME: TPUTOHOMETPHS MPSAMOYIOJIBHOTO TPEYTOJIbHUKA

40 | CgoiicTBa Ky0a B MPSMOYTOJIBHOTO TapalIeIeuIeaa

A1 Brruncnenue JIMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM
napajuleJenumnesie

4 [lepnenuKyISIpHOCTH npﬂMofI n mockocty. [Ipn3Hak
NEPIEHIUKYJIIPHOCTH IIPSIMON U TUNIOCKOCTH

43 IlepneHIuKynApHOCTD MPSAMON U TIOCKOCTH. [Ipu3Hak

MEPIEeHIUKYISIPHOCTH MPSIMON U TNIOCKOCTH




Teopema 0 CylIeCTBOBAHUY U €IUHCTBEHHOCTH IPSAMOU, IIPOXOASILEH

44 4yepe3 TOUKY IPOCTPAHCTBA U MEPIEHUKYIISIPHON K INIOCKOCTH

45 | [InmockocTH U NEePIEeHIUKYIISPHBIE UM MPSMbIE B MHOTOTpaHHUKAX

46  IlmockocTy M NEPHEHANKYISPHBIC UM MPSMbIE B MHOTOIPaHHUKAX

47 [Tepnienaukynsip u HaknoHHas. [locTpoeHne nepnesauKyspa u3
TOYKHU Ha MPSIMYIO

48 [lepnennukynsp u HaknoHHas. [locTpoeHne neprieHIuKyIspa U3
TOYKHU Ha MPSIMYIO

49 | Teopema o Tp€x nepHeHANKYIApax (Mpsamast 1 oOpaTHasi)

50 | Teopema o Tpéx meprneHauKyIsApax (mpsamas u oOpaTHasi)

51 | VYroa mexnay CKpemuBarOmUMUCS IPSIMbIMU

5o [Touck NEpIEHUKYILAPHBIX MPAMBIX C IOMOILIbIO TIEPIEH UKYIIAPHBIX
ITIOCKOCTEMN

53 | OpToroHajibHOE MPOEKTUPOBAHKE

s4 [TocTpoenue ceuenunit Ky6ua, MPU3MBbI, IPABUIBHOW MUPAMU/IBI C
IMOMOIIBIO OPTOrOHAIBHOM MTPOEKIINU

55 [Toctpoenue ceuenui Ky6va, MPU3MBI, TPABUIBHOW MUPAMU/IBI C
MMOMOIIBI0 OPTOrOHAIBHON TPOEKIIMHU

56 CI/IMMeTpI/IvfI B MPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [InockocTn
CUMMETPUIN B MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHIuKyJIApHOCTH IPSIMOM U IJIOCKOCTH KaK CIEACTBUE
CUMMETPUU

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacd€T pacCcTOSHUI OT TOYKH 110
TJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPaHHUKH. PacyéT pacCTOSHUM OT TOYKH 10
TTOCKOCTH

60 CriocoOsr OILyCTHTE NEPIEHAMKYISPBL: CHMMETPHS, CABHT TOUKH 110
MapaIeIbHON MPAMON

61 | Casur nmo HemapayuIeIbHOM MPSAMOI, U3BMEHEHNE PACCTOSIHUM

62 KOHTponLHUaﬂ paborta "B3aH1:/'1Hoe PaCIIOI0KEHUE NIPSAMBIX U
IJTOCKOCTEH B MPOCTPAHCTBE

63 [ToBTOpEHME: Yroa Mexay NpsIMBIMU HA INIOCKOCTH, TPUTOHOMETPHUS B

MMPOU3BOJIbHOM TPCYI'OJIbHUKC, TCOPEMAa KOCHUHYCOB




[ToBTOpEHME: Yroa MEXAy CKPELIIMBAIOMIUMUCS IIPSIMBIMU B

64 1
IIPOCTPAHCTBE

65 I'eomeTprueckue METObI BEIYACICHUS YIJIa MEXY NIPSMBIMH B 1
MHOTOTpaHHUKAX

66 | JIByrpanHsiii yroj. CBOKWCTBO JMHEHHBIX YIJIOB ABYTPAHHOTO yria 1

67 IlepnenqukynsapHsie IUTOCKOCTH. CBolicTBa B3aUMHO 1
NEPIEHIUKYJIPHBIX TUNIOCKOCTEN
IIpu3Hak nepneHMKyJIIpHOCTH IJIOCKOCTEHN; TEOpeMa O MPSIMOU

68 | mepeceueHus ABYX ILIOCKOCTEN NEPIIEHIUKYIISPHBIX TPEThEH 1
IJIOCKOCTH

69 [IpsiMoyronbHbII Napauienenunen; Kyo; n3MepeHus, cBoiicTa 1
IPSIMOYTOJIBHOTO IIapaJulesienuneia

70 Teopema o ZMArOHAIIH MPAMOYTOBHOTO Napajliesenunena un 1
CIIECTBUE U3 HEE

7 CrepeoMeTpHuuecKue U NPUKIAIHbIE 3374, CB3aHHbIE CO B3aUMHBIM 1
PacrosI0KEHUEM MPSMBIX U TNIOCKOCTH

79 IToBTOpEHME: CKpEIMBAIOLIUECS NIPSMBIE, TapAJUIEIbHBIE IITIOCKOCTH B 1
CTaHJIaPTHBIX MHOTOI'paHHUKaX
[Tapa mapaienbHbIX IOCKOCTEN Ha CKPEIIMBAIOIINXCS MPSMBIX,

73 | paccTOsHUE MEXy CKPEUIMBAIOLIMMUCS MPSMBIMH B IIPOCTHIX 1
CUTYaLUsX

74 PaccTosiHME OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 1
IJIOCKOCTH

75 Brruncnenue pacctossHuin MEKJly CKPELIMBAIOIAMHCS MPAMBIMH C 1
MTOMOMUIBIO NEPIIEHIUKYISIPHON MIIOCKOCTH

76 TpéxrpaHHslil yroj, HEpaBeHCTBA I TPEXTPaHHBIX yriaoB. Teopema 1
[Tudaropa, TeopemMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO yTJIa

77 | DneMeHTHI cheprIecKOr TeOMETPHUH: T€OAe3UUECKHe TMHUN Ha 3emiie 1

78  KontponbHas pabdota "Yrisl u paccTosHus" 1

79 | Cucremaru3zanus 3HaHUM "MHOTOTpaHHUK U €r0 3JIEMEHTHI" 1

80 | Ilmpammna. Buas! nupamun. [lpaBunsHas nupamuaa 1

81  Ilpusma. IIpsmas u HakitoHHas npu3Msl. [IpaBuibHas npusma 1

82 | Ilpsimoli mapaisienenumne, MpsiMOyrobHbIN napauienenumnesa, Kyo 1




83 | Brimykible MHOTOrpaHHUKHU. Teopema Ditnepa 1
34 Brinykibsie MHororpanuuku. Teopema Dinepa. [IpaBuiibHbIe 1 1
MOJTYIIPaBUIIbHBIE MHOTOI'PaHHUKHU
85  KontpoasHas pabora "MHororpaHHuku" 1
86 | IlonsaTue BeKTOpa Ha IJIOCKOCTH U B IPOCTPAHCTBE 1
87 | Cymma BEKTOpOB 1
88 | Pa3HocTbh BEKTOpOB 1
89  IlpaBwio napayenenunena 1
90  VYMHOXEHHE BEKTOpa Ha YHCIIO 1
91 PasnoxxeHue BekTopa 1o 6azucy TpéX BEKTOPOB, HE JIEKAIIUX B OJJHOM 1
IJIOCKOCTH
92 | CkanspHOe MpOU3BEJCHUE 1
93 | BoluncieHue yriia Mex/j1y BEKTOpaMu B IPOCTPAHCTBE 1
94 | IIpocreiilue 3a1a4u ¢ BEKTOpaMu 1
95 | Ilpocreiimue 3a1a4u ¢ BEKTOpaMu 1
96 | IIpocreiimue 3a1a4u ¢ BEKTOpaMu 1
97  Ilpocreiimue 3a1a4u ¢ BEKTOpaMu 1
98  OO6oOuIeHne 1 cucTeMaTU3alus 3HAaHUH 1
99 | OO6oOuieHue U cucTeMaTU3alys 3HaHUH 1
100 | MToroast KOHTpOJIbHAs paboTa 1
101 | MToroBast KOHTpOJIbHAs paboTa 1
102 O6oO1mienre U cucTeMaTu3alus 3HaHUA 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

Ne T Koau4yecTBO yacoB 3JIeKTp0HH]:Ie
eMa ypoka Hara
n/m Bcero Kourpoabubie I[IpakTnueckue wayenus oOpaszoBaTe/bHbIE
padoThI padoThI pecypchl
1 IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa Ha IJIOCKOCTU U B 1
npocTtpaHcTae"
2 IToBTOpenue Temsl "CrajispHOE TPOU3BEAECHNUE BEKTOPOB" 1
3 [ToBTOpenue TeMbl "BreryucieHue yria Mexay BEKTOpaMH B 1
npocTpaHcTee”
4 [ToBTOpEeHME TeMBI "YpaBHEHHE MIPSIMON, IPOXOASILEH Yepe3 ABE 1
TOYKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
6 VYpaBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
7 BekropHoe nmpousBeneHue 1
8 JIuHeitHbIe HepaBeHCTBA, JUHEMHOE MPOrpaMMHUPOBaHUE 1
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPaMMHUPOBAHUE 1
10 AHanUTHUYECKHE METO/IbI pacuéTa yriia Mexay IpsSMbIMU B 1
MHOTOTpaHHUKaX
11 AHanuThyeckrue MeTOo/Ibl pacuéTa yriia Mex/]1y IIIOCKOCTSIMH B 1
MHOTOTpaHHUKAX
12 ®opmyiia paccTOSTHUSA OT TOUKH [0 INIOCKOCTH B KOOPAWHATaX 1
13 | HaxoskaeHue pacCTOSHUM OT TOYKH /10 MIIOCKOCTH B KyOe 1
14 HaxoxzaeHne paccTosHUM OT TOYKH 0 TUIOCKOCTH B TPaBUIJIBHON 1
nupamuie
15 | KonrponbHas pabora "AHanuTHueckas reometpus"” 1 1
16 = CedeHus MHOTOTPaHHHUKOB: CTaHJAPTHbIE MHOTOI'PaHHUKU 1
17 | CedeHuss MHOTOTPaHHUKOB: METOJ CIIEIOB 1
13 Ceuenus MHOTOTPaHHHKOB: CTAHAAPTHBIE IIOCKOCTH, NEPECeeH s 1
IPSIMBIX U IIJIOCKOCTEN
19  TlapannenbHble NPSMBIE U IIIOCKOCTH: MapajlIEIbHbIE CEUEHUS 1
20 | IMapannenbHble NPSMBIE U TUIOCKOCTH: PACYET OTHOIICHUIN 1




[TapatenpHbIe NPSAMBIE U IITIOCKOCTH: YIUIBI MEXIY

21 CKPENTUBAIOIIUMHUCS TPSIMBIMU
[TepnenuKynsipHBIC TPSAMBIC M TUNIOCKOCTH: CTAaHIAPTHHIC TTAPhI

22 | NepHeHAUKYISIPHBIX TUIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOIPaHHUKOB

73 [TeprieHIUKYISIPHBIC IPSIMBIC U TUIOCKOCTH: TEOPEMa O TPEX
MePIEHINKYIISIpax

4 [TepnienuKynsIpHBIC TIPSMBIE M TUIOCKOCTH: BBIYUCIICHHS JIJTMH B
MHOTOTpaHHUKAX

75 [ToBTOpEHME: IOMIAIN MHOTOYTOJILHUKOB, (DOPMYIIBI [T TUTOIIAICH,
COOOpaKEHHS TIOIOOMS

26 [ToBTOpEHME: MO MHOTOYTOJILHUKOB, (DOPMYJIBI 7S TIOIIAEH,
COOOpaKCHHUSI TOTO0MS

7 [ToBTOpEHME: IOIMIAN MHOTOYTOJILHUKOB, (DOPMYJIBI IS TUTOIIAJICH,
COOOpaKEHHS TIOIOOMS

73 [Tnomany cedeHnit MHOTOTPaHHUKOB: TUIOMIAIN ITIOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaKEHUs T0100us

29 [Tnomanu ceyeHnit MHOTOTPAaHHHUKOB: TIOIIAIN IOBEPXHOCTEH,
pa3pe3aHus Ha YacTH, COOOpaKEHUS T0100Us

30 KoHntponbHas pa6”0Ta "[loBTOpEHNE: MHOTOTPAHHUKH, CEYEHUSI
MHOTOTPaHHUKOB

31  OObéM Tena. O6beM NPSIMOYTOJIBHOTO Mapasuieenuneaa

32 | 3anmaum 00 yABOE€HUHU Kyba, 0 KBaJpaType Ky0a; 0 TPUCEKIIUHU yIiia

33 CrepeoMeTpuuecKre 3a7a4u, CBI3aHHbIE ¢ 00BEMOM MPSMOYTOJIHLHOTO
napajuiesenumnesa

34 [Ipuknagueie 3a7a4n, CBsI3aHHBIE C BRIUUCIEHHEM 00bEMaA
MPSIMOYTOJIBHOTO TIapaJuleenue ia

35 | O0bEM mpsIMOi TPU3MBI

36 CTepe(iMeTpI/I‘ICCKI/Ie 3a/1a4M, CBSA3aHHBIC C BEIYUCICHHEM 00BEMOB
MIPSIMOU TTPH3MBI

37  llpuxnamHble 3a/1a4H, CBI3aHHBIE C 00BEMOM MPSMON TTPU3MBI

38 Brruncnenne o0bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO HHTeTpaia.

OO6bEM HaKJIOHHOM MPU3MBI




Brruncnenne 00bEMOB Tell ¢ TOMOIIBIO OMPeIeIEHHOTO UHTETpaia.

39 O06BEM TUpaMuIBI 1

40 ®opmyna 06béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMHUL C 1
OOIIKM YTTIOM

A1 ®opmyna 00béMa nupamubl. OTHOIIEHHE 00BEMOB MTUPAMHUL C 1
O0IIUM YTIIOM

42 CrepeoMeTpuuecKre 3a7a9u, CBI3aHHbBIC ¢ 00bEMaMU HAKIIOHHOM 1
MIPU3MBI

43 | CtepeoMeTpHYECKHUE 3a/1a4H, CBA3aHHBIC ¢ 00bEMAMK TTUPAMHUJIBI 1

44 HpI/IKJIaI[HE)Ie 3agauu 1o reme "OO0bEMbI Ten", cBsI3aHHbIE ¢ 00BEMOM 1
HAKJIOHHOH MPU3MBbI

45 [Tpuknagueie 3agaun 1o Teme "OO0BEMBI TeN'", CBA3aHHBIE ¢ 00BEMOM 1
A PAMH/TBI

46  Ilpumenenue o0bEMOB. BeiuncieHne paccTosSHUS 10 TNIOCKOCTH 1

47 | KontposbHas padota "O0bEM MHOTOrpaHHHUKA" 1

43 [unuaapudeckas MOBEPXHOCTb, 00pa3yoIlre IHHIPUIECKOM 1
MIOBEPXHOCTHU

49 Hunmuuap. [psamoit kpyrosoi nunuuAp. Ilnomans noBepxHOCTH 1
UIHH]pA

50 KoHnnueckast moBepxHOCTb, 00pa3yronire KOHUUECKOH MOBEPXHOCTH. 1
Konyc

51 | CeueHue KOHyca IUNIOCKOCTBIO, APAJUIEIbHON INIOCKOCTH OCHOBAHHUS 1

52 | VYceu€Hnblil KoHYC. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 | Ilnomaab 60KOBOM MOBEPXHOCTHU U MOJHON MOBEPXHOCTH KOHYCA 1

54 Ilnomaab OOKOBOI MOBEPXHOCTU U MOJTHON MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTrpuueckue 3aJla1H Ha J10KA3aTeNbCTBO U BHIYHCICHNE, 1
IIOCTPOCHHUEM CEUYEHUI LIWIMHIPA, KOHYCa

56 CrepeoMeTrpuueckue 3ajla1H Ha J10KA3aTeNbCTBO M BHIYHCICHNE, 1
IIOCTPOCHHUEM CEUYEHUI IIWINHIPA, KOHYCa

57 | IlpuknagHble 3aa4u, CBA3aHHBIE C LIWJIMHIPOM 1

58 | IlpuknagHbie 3a/1a49u, CBI3aHHBIE C IIMJIMHIPOM 1

59  Cdepa u map 1




[Tepeceuenue cepsl u mapa c miockocteio. Kacanue mapa u cdepsr

60 1
IJI0CKOCTHI0. By u n3o0paxenue mapa

61 [lepeceuenue cepsl u mapa c miaockocteto. Kacanue mapa u cepsr 1
IUIOCKOCTHIO. Bu u n300pakenue mapa

62 | VYpaeuenue chepsl. [Inomans chepor u e€ yacteit 1

63 | Cummetpus cdepsl U mapa 1
CrepeoMeTpuuecKue 3aJjaun Ha J10Ka3aTeIbCTBO U BBIUUCIICHUE,

64 | cBsazaHHBIC cO c(hepoil U MAPOM, TOCTPOCHUEM HX CEUCHUI 1
IIJIOCKOCTBIO
CrepeoMeTpuyecKre 3aJjaun Ha J10Ka3aTeIbCTBO U BBIUMCIICHUE,

65 | cBsa3aHHBIC cO c(epOi U MAPOM, TIOCTPOCHUEM UX CCUCHHI 1
IJIOCKOCTBIO

66 | IlpuknagHbie 3a/1a4u, CBA3aHHBIC CO C(HEepOi U MapoM 1

67 [ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH, BBIYMCICHUS! B OKPYKHOCTH, 1
CTaHJapTHHIE TO00US

68 | PaznuuHbie KOMOMHALIMY TEJ BPAIIEHUs U MHOTOTPAHHUKOB 1

69 | 3amaum no teme "Tena M MOBEPXHOCTH BpaleHUS" 1

70 | 3amaum no teme "Tena M MOBEPXHOCTH BpalleHUS" 1

71 | KontponbHas pabota "Tena u moBepxHOCTH BpalieHus" 1

72 O6bém nunuuapa. Teopema 00 00bEME MPAMOTO UIUHAPA 1

73 Brruucnenne 005EMOB TeI ¢ TOMOIIBIO OMPEIEIEHHOTO HHTETpaa. 1
O0BEéM KoHyca

74 | Tlnomaau OOKOBOM U MOJHOW MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpHuyecKre 3aJjaui, CBSI3aHHbIE C BBIUUCICHHUEM 00bEMOB 1
WIMH]IPA, KOHYyCca

76 HpI:I'KHa)IHI)Ie 3amauu 1o Teme "OOBEMBI U TIJTOIIAIA TOBEPXHOCTEH 1
TeN
O06BEM mapa u mapoBoro cekropa. Teopema 00 00bEMeE 1mIapa.

77 [Tnomane chepsl. CTepeomeTpruyecKue 3aauu, CBSI3aHHbIE C 1

BBIUUCIICHHEM 00BEMOB I11apa, MApOBOTO CETMEHTA U IIaPOBOTO
ceKTopa




[Mpuknanueie 3ana4un mo Teme "OO0BEMBI TeN", CBA3aHHBIE C 00BEMOM

78  mapa u momaaeto chepbl. COOTHOLEHUS MEXY TUIOIAASIMU
MOBEPXHOCTEH 1 00BEMAaMU TTOJOOHBIX Tel
[Tomo6HbIe Tena B mpocTpaHcTBe. M3MeHeHne 00béMa IpH MOI00HH.
79 | CrepeoMeTpUyecKHe 3aJjauu, CBA3aHHbIE C BBIYUCICHUEM 00bEMOB
2
TeJ U IJI0LIa/Iel NOBEPXHOCTEN
30 Kontponbnas padota "[1nomany moBepXHOCTH U 00BEMBI KPYTIIBIX
Ten"
31 JIBmxenus npoctpancTBa. OToOpaskeHus. J|BI>KeHUS U PAaBEHCTBO
¢buryp. O6mue cBoiicTBa NBUKEHUI
22 Bunsl iBMKeHMI: napanienbHblii IepeHoc, LIeHTpaJIbHAsi CHMMETpUS,
3epKajibHasi CAMMETPHUS, [IOBOPOT BOKPYT PSIMOM
83 | IIpeobpaszoBanus nomobus. [Ipsmas u cdhepa Ditnepa
84 | I'eomerpuueckue 3a7aun Ha IPUMEHEHUE JBHKEHUS
85  KontpoawsHas pabora "BekTopsl B mpocTpaHcTBe"
O6o6maromnee nopropenue 11 moHsTHI U METOZOB Kypca Fr€OMETPUHI
86 | 10-11 xnaccos, cucremarusanuus 3HaHui: "[lapamieabHOCTh MPSIMBIX
U IUIOCKOCTEN B MpOCTpaHCcTBE"
37 O6o061maromiee nopropenue 11 noHsTHII U METOZOB Kypca FreOMETpUH
10-11 xnaccoB, cucreMaTu3anys 3HaHUN: "BekTopbl B mpocTpaHCTBE"
38 Oo6o06maromiee noTopeHue 11 MoHATUH U METOJI0B Kypca FreéOMeTpUU
10-11 xnaccoB, cucreMatusanys 3HaHUN: "BekTopbl B mpocTpaHcTBe"
39 Ob6o61matomiee nopropenue 11 noHsITHI U METOZ0B Kypca Fr€OMETPUHI
10-11 kmaccoB, cucremaru3zaiys 3HaHui: "OO6beM MHOTOTpaHHUKA"
90 Oo6o06maromiee noBTopeHue 11 MoHATUH U METOJI0B Kypca FreéOMeTpUn
10-11 xnaccoB, cucreMatuzanus 3HaHul: "OObeM MHOIOrpaHHUKA"
O6o61matomiee nopropenue 11 noHsTHI U METOZ0B Kypca FreOMETPUHI
91 | 10-11 xnaccos, cucremarusanus 3Hanuil: "[lnomanyn noBepxHOCTH U
00BEMBI KPYTIIBIX TET"
Ob6o06maromiee noBTopeHue 11 MoHATUN U METOJI0B Kypca FreéOMeTpUn
92  10-11 knaccos, cucremaTusanus 3Hanuil: "[nomanm noBepxXHoCTH U
00BEMBI KPYTJIBIX TE"
93 | UrtoroBas KOHTpOJIbHAs paboTa
94 | UrtoroBas KOHTpoJIbHAsA paboTa




95 | TloBTopeHue, 0600IICHUE U CHCTEMATH3AIIUs 3HAHUIT 1

96 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJb B PasBUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

97 Hcropus pa3sBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BHTHH 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUI

08 Hcropus pa3BuTHS CTEpEOMETPUM KaK HAyKH U €€ pOJIb B PasBUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUI

99 Hcropus pa3sBUTHS CTEpPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTHH 1
COBPEMEHHBIX MH)KCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJOTUI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B PasBUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOT UM

101 HcTopus pa3BUTHS CTEpEOMETPUH KaK HAyKU U €€ poJib B pasBUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

102 HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pasBUTHH 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

7

I'eomerpus

7.1

OHGpI/IpOBaTb IMOHATHUAMM: TOYKA, IpsAMasd, MJIOCKOCTb

7.2

IIpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HHUX IIPU PpELICHUU
reOMETPUYECKHX 3a1a4

7.3

OnepupoBaTh MOHATUSIMU: MAPAJIICIBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEN

7.4

KnaccupumupoBarb B3aMMHOE  pacCIONOKEHHE TIPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSMHU: JBYTPaHHBIA YroJl, TPaHU JBYTPAaHHOIO Yria, pedpo
JIBYTPAHHOI'O yIJIa, JIMHEWHBIA Yroa JBYTPAHHOIO yrja, TIpajycHas Mepa
JIBYT'PaHHOIO yrjia

7.6

OHepI/IpOBaTb IIOHATUAMMU: MHOI'OI'paHHHUK, BLIHYKHLIﬁ u HGBLIHYKHBIﬁ
MHOI'OI'paHHHUK, 3JICMCHTEI MHOT'OI'PaHHUKA, HpaBI/IJIbHBIf/'I MHOT'OI'paHHUK

7.7

PacriozHaBath  OCHOBHBIE  BHJBl ~ MHOTOIPDAaHHUKOB  (IIMpaMula, IpHU3MAa,
IpSIMOYTOJIbHBIN Napasiesienunen, Kyo)

7.8

KnaccudunupoBaTe MHOTOrpaHHUKH, BBIOMpasl OCHOBaHUS AJsi Kiaccuukaruu
(BBIIMYKJIBbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIILHBIE MHOTOTPAHHUKH, TIPSIMbIC
Y HAKJIOHHBIE MTPU3MBI, TapaJuIeTIeIHIIe Ibl)

7.9

OHepI/IpOBaTB IMOHATHAMU: CCKYIAasl INIOCKOCTh, CCYHCHNUEC MHOT'OTPAHHHUKOB

7.10

OOBICHATH MPUHIUIIBI ITOCTPOCHUA Ce4YeHUI MHOT'OTPAaHHUKOB, UCIHOJB3Yyd MCTOI
CJICOOB

7.11

Ctpouth cedyeHHsT MHOTOIPDAaHHUKOB METOJOM CJIE€/IOB, BBINOJHSITH (BBIHOCHBIE)
IUIOCKUE YEepPTEeKU M3 PUCYHKOB NPOCTHIX 00BEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y

7.12

Pemats 3aa4u Ha HAXOXKIACHUC TCOMETPUUYCCKHX BCIIMYUH I10 o6pa3uaM Ui
aropuTMaM, TMpUMCHAA H3BCCTHBIC AHAJIIMTUYCCKHUE MCETOJAbI IIPU PCHICHUHA
CTaHAAPTHBIX MAaTEMATUYCCKHUX 3aJa4d Ha BBIYHCICHUC paCCTOHHI/Iﬁ MCKAY ABYMA
TOYKaMH, OT TOYKH JO HpHMOﬁ, OT TOUKHUAO IJIOCKOCTU, MECIKAY CKPCIHINBAOITUMUCH
MMPAMBIMHA

Pemarp 3amaunm Ha HaxoXXJEHHE TIE€OMETPHUYECKHX BEJIMYMH IO oOpaslaM WiIH
aIropuTMaM, IPUMEHSAS H3BECTHBIE AHAJIUTUYECKUE METOAbI IIPU PELICHUU
CTAaHJApPTHBIX MAaTE€MaTWYeCKMX 3aJad Ha  BBIYUCICHUE  YIJOB  MEXAY
CKPELIUBAIOIIMMUCSA IPAMBIMH, MEXAY IMpsMOM U  IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEM MHOTOTPaHHHUKOB (TpU3Ma,
nUpamMuIa) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOLICHUS MEXY TUIOIIASIMH
NOBEpXHOCTEN, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB

7.15

OHepI/IPOBaTI) IMOHATUAMU:. CUMMCETPHA B MPOCTPAHCTBE, HCHTP, OCb U IINIOCKOCTH
CUMMCTPUHU, HCHTP, OCb U IINIOCKOCTH CUMMCTPHUU (I)I/Il"ypBI

7.16

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH  MHMOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (pUrypax, MpeACTaBICHHYIO Ha YepTexax U
pPUCYHKax




[TpumensaTs reomerpuyeckue (GakThl U1 PEUICHHUS CTEPEOMETPUYECKHUX 3ajad,
7.17 IIPEII0JIaratoliuX HECKOJIBKO LIaroB PEIICHHUs, €CIU YCIOBUS IIPUMEHEHUS 3a/1aHbl
B SIBHOU (popMme
718 [IpumensaTs  mpocrediine  OporpaMMHbIE  CpeIcTBA M DJIEKTPOHHO-
) KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIIEHNN CTEPEOMETPHUUECKHX 3314
719 [IpuBoanTh IpHUMEpPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEW B IMPHUPOAE U KHU3HHU,
) pacrio3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[TprMeHsATH MoJTyyeHHbIE 3HAHUS Ha NIPaKTUKE: aHAJIM3UPOBATh pPealIbHbIE CUTYalluU
U TIPUMEHATh U3YYEHHBIE MOHATHS B IIPOLIECCE NOUCKA PEUICHHMS] MAaTeMaTHYECKU
790 c(OpMyYIMPOBAHHOW MPOOJIEMBI, MOJEIMPOBATh pPEAIbHBIE CUTYallMM Ha S3bIKE
' FE€OMETPUH, UCCIIE0BATH TIOCTPOEHHBIE MOJIEH C UCIIOJIB30BAHUEM T'€OMETPUUECKUX
HOHATHUI U TeopeM, anmnapara ajlreOpbl, pelaTb NPaKTHUECKUE 3a/1a41, CBI3aHHbIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BEJIMUMH
11 KUIIACC
Kon .
HDOBEDSIEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUS OCHOBHOM
poBep o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATUAMHU: LIWIMHAPUYECKAs IOBEPXHOCTb, 0OOpasyroliue
6.1 HWIMHJIPUYECKONH  IOBEPXHOCTH, LMJIMHAP, KOHMYECKas  IOBEPXHOCTb,
o0pa3yrole KOHMYECKOH NOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpaueHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHSI TEJI BPALLICHUS
6.4 KnaccugunupoBars B3auMHOE PacnoiokeHHe cepbl U MIIOCKOCTH
OnepupoBaTh MNOHATHSMM: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
6.5 CErMEHTa, I1apOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BHICOTA IIAPOBOTO CIIOf,
11apOBOU CEKTOP
6.6 Bbruucnate 00bEMBI M TUIOIIAAN TIOBEPXHOCTEH TN BpallleHUs, TeOMETPHUECKUX
) T€J C MpUMEHEHUEM (HOpMYJT
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPaHHMK, BIMCAHHBIN B cepy U OMUCAHHBIN
' 0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHHUK MJIM TEJIO BPAIlEHUS
6.8 BBIUUCIIATE COOTHOLIEHHS MEXIY IUIOUIaJsIMU IOBEpPXHOCTEH U o0BEMaMu
' MOJO0HBIX TEJ
6.9 N306paxath uzydaeMble GUTypbl OT PyKU U C IPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
) UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX
' buryp: BUI1 cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHMsI TEJ BpaI[CHHS
W3Bnekatb, HMHTEPHOPETUPOBATH M  MpeoOpa3oBbIBaTH  HMHQOpPMAIHMIO O
6.11 IPOCTPAHCTBEHHBIX '€OMETPUUYECKHUX (DUTYpaX, MPEICTABICHHYIO HA YepTekax U
PHUCYHKax
[TpumeHsTh reomMerpuueckue (PaxkThl U PEIICHUsS CTEPEOMETPUUYECKUX 3ajad,
6.12 IIPEIOJIaraloIiuX HECKOJIbKO IIaroB pPEIIEHUs, €CIU YCIOBUS INPUMEHEHUS
3aJlaHbl B IBHOU (opme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE
6.14 BbInonHATE 1eHCTBUA CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHUS
' BEKTOPA Ha YHCII0, O0BSICHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaaloOT
6.15 IIpuMeHATH MpaBWIIO NapaJIEIECIUIEAA IPU CII0KEHUH BEKTOPOB




6.16

OnepupoBaTh MOHATUSMHU: JEKAPTOBbI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATBI BEKTOpAa, Yrold MEXIY
BEKTOpaMH, CKaJsipHOE€  MPOU3BEACHHE  BEKTOPOB,  KOJUIMHEApPHBIE U
KOMIUIAHAPHBIE BEKTOPbI

Haxoauts cymmy BEKTOpPOB M MPOU3BEICHHUE BEKTOpA HAa YHCIIO, YTOJ MEXIY

6.17 BEKTOpPaMHM, CKaJsipHOE MPOU3BEJIEHUE, paCKialblBaTh BEKTOp IO JBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOPAMHAT

6.19

Pemate HpOCTGfIH.IHG rCOMCTPUYCCKUEC 3aJa4u Ha MNPUMCHCHHUEC BCKTOPHO-
KOOpAWMHATHOTO METOJa

Pemrats 3aa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUH 1 HaxXO0XIACHHC

6.20 TreOMETPHUYECKUX BEJIIMYMH 10 00pa3laM Wi aJropuTMaMm, MPUMEHSS U3BECTHBIC

MCTOJBbI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMATHYCCKHX 3a/1a4d

6.21

[IpumeHsTh  mpocTelinye  MmporpaMMHBIE  CpPEeICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH PEIICHUU CTEPEOMETPHUUYECKUX 3a]1a4

6.22

IIpuBOAUTE NPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KHU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTh TONyYEeHHBIE 3HAHWA HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallMd M TPUMEHSTh H3yYEHHBIC TMOHATHS B IMPOIECCE TOUCKA PEIICHUS
MaTeMaTU4eckKu CHOpPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATh pealbHbIE

6.23 CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh IIOCTPOCHHBIE MOJAEIN C

HCIIOJIb30BAHUEM TI'COMECTPHUYCCKHX MOHATUU M TCOPCM, allllapaTa anre6pLI,
peliaTh IMPAKTUYCCKHUE 3ada4du, CBA3AHHBIC C HAXO0XICHHCM TI'€COMCTPHYCCKUX
BCINYHNH

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kox

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

7

I'eomerpus

7.1

OCHOBHBIC TTOHSTHUS CTCPCOMCTPHU. Tqua, npsimMast, ImI0CKOCTb, IPOCTPAHCTBO. [TousiTue 00
AKCUOMATHYCCKOM IMMOCTPOCHUUN CTCPCOMETPHUMN. AKCHUOMBI CTCPCOMCTPHHU U CIICACTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHue MpsIMBIX B MPOCTPAHCTBE: IEpecEKarolIrecs, napaieibHble U
CKpeluBawmuecs npsmbie. [lapamienbHOCT NPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napajiCJIbHBIC MIPAMBIC B IMMPOCTPAHCTBEC, MAPAJJICIIbHOCTD Tpex MMPAMBIX, MAPaAJIICIbHOCTD
OpsMOM M TJIOCKOCTH. YTJIBIC COHANPABIEHHBIMU CTOPOHAMH, YrOJ MEXAY MNpPSMbIMH B
npoctpaHcTBe. [lapamienbHOCTh TUIOCKOCTEW: TMapajuiesibHble IIJIOCKOCTH, CBOMCTBa
napajulenbHBIX MockocTed. [Ipocreiimme mnpocTpaHCTBEHHBIE (GUTYpHl Ha IIOCKOCTH:
TeTpa’/p, KyO, napajuienenunes1, HoCTPOCHUE CeUeHU

7.3

[lepneHqUKyYISIPHOCTD NPSAMON M IJIOCKOCTH: NEPIEHANKYIISPHBIE IPSMBIE B IPOCTPAHCTBE,
IIPSIMBIE MAPAIUICIIbHBIE U NIEPIIEHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTH
IpsAMOM M IUIOCKOCTH, TeopeMa O IMpsSMOM MNEePHEHIUKYJISIPHOM IIIOCKOCTH. YTJbl B
IIPOCTPAHCTBE: YroJl MEXKIY IPSIMOW M IUIOCKOCTBIO, ABYTPAHHBIM YroJl, JTUHEHUHBIA yroJl
JBYTpaHHOrO yria. llepneHaukyisp M HaKJIOHHBIE: pacCTOSTHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosHHE OT TMpsIMOM 7O IUIOCKOCTH, TPOEKIMs (GUIryppl Ha  IUIOCKOCTb.
[lepneHUKyYISIPHOCTD IUIOCKOCTEN: TPHU3HAK IEPIEHINKYISIPHOCTH JIBYX IIJIOCKOCTEM.
TeopeMa 0 TpEX nepneHaUKYIIpax

7.4

ITonsarue MHOTI'OrpaHHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OI'PaHHUKA, BBITYKJIBIC 1 HCBBIITYKJIBIC
MHOTOTPaHHHUKHU, pa3BEPTKa MHoOrorpaHHuka. l[lpusma: n-yronpHasi mNpu3Ma, TpaHU U
OCHOBAaHUA MMPU3MBEIL, IIPpsAIMAad U HAKJIIOHHAs ITPU3MBbI, 6OKOBa$I U ITOJIHAas MMOBCPXHOCTH ITPU3MBIL.
[Tapannenenunen, npsiMOYrOJILHBIN Mapajielenunen W ero cBoWcrBa. [lupamupa: n-




yrojbHas NHUpaMHIa, 'PaHU U OCHOBaHME NUpPaMUbI, OOKOBas M IOJIHAS IOBEPXHOCTh
NUPaMUJIbl, MpaBWIbHA W YCEUEHHAs NUpaMHUIa. OJIEMEHThl MPU3MbI M NHPAMUIBL.
[TpaBrIIBHBIE MHOTOTPAaHHUKH: ITIOHATHE NPABUJIBHOTO MHOTOIPaHHUKA, IPABUIIbHAS ITPU3Ma
U TIpaBUJIbHAS MMPAMU/IA, IPaBUIIbHAS TPEYTOJIbHAS MMPaMUa U IPABIIIbHBIN TETPadap, KyO.
IIpencraBneHne O NMPAaBUIBHBIX MHOTOTPAaHHMKAX: OKTa’lAp, NOACKAdIp M HKOCadApPYyrue
CeueHus npu3Mbl U IUPAMUIbI

7.5

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSIMOMW, IJIOCKOCTH.
DEeMEHTBI CUMMETPUU B IMPaMUax, NapauleenuIeaX, IPaBUIbHBIX MHOTOTPaHHUKAX

7.6

Bbluncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHainu, yrisl. Ilmomans G0KOBOI
IIOBEPXHOCTU U IIOJHOM MOBEPXHOCTH IPSAMOM INPU3MBI, IUIOLIAAbL OCHOBAHUM, TEOpEMA O
OOKOBOW MOBEPXHOCTU IPsAMON Mpu3Mbl. [lnomane 60KOBON MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON MUPaMUABI, TEOpEMa O IUIOMAIN yceu€HHol nmupamuabl. [lonsartue 06 o0béme.
O06BEM nupamMubl, IPU3MBI

7.7

[TomoOHble Tenma B mpocTpaHcTBe. COOTHOMICHHS MEXIY IUIOMIAJSIMH ITOBEPXHOCTEH,
00BéMaMu TTOT00HBIX TEI

11 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomeTpus

6.1

Hunuaapudeckas MOBEPXHOCTh, OOpa3yollue UIUIUHAPUYECKONW IMOBEPXHOCTHU, OCh
UAJTUHAPUYECKOW ToBepXHOCTU. [lunmuHap: ocHoBaHust u OOKOBasi TMOBEPXHOCTD,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konunueckass 1moBepXHOCTb, 00pa3yrolliue KOHHYECKOM MOBEPXHOCTH, OChb U BEpIIMHA
KOHMYECKOH moBepxHocTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yomnias U OCh, IJIOMAab
OOKOBOH M MOJHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yIoIIle U BbICOTA, OCHOBaHMS
1 OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: meHtp, paauyc, AMAMETp, IUIOMIAJb MOBEPXHOCTU cdeprl. Bzanmuoe
pacnosnoxeHue cepsl U MIOCKOCTH, KacaTeabHas MIIOCKOCTh K cepe, muomaab chepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS HA IMJIOCKOCTH. PaBBépTKa ONUJIMHApPA U KOHYCa

6.5

KoMOuHamu Ttenm BpallleHHuss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, OMUCAaHHBIA OKOJIO
cdepsl, chepa, BMCaHHAs] B MHOTOTPAHHUK, WJIM TEJIO0 BpaIllEHUs

6.6

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOIiCTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJIBHOTO MapajuleNienunena U ciaeacTBus u3 He€. OO0bEM IWIMHApA, KOHYca.
O6bEM mapa ¥ miomaab chepsl

6.7

[Tonobuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAASMH TOBEPXHOCTEH,
00bEMaMU MOT0OHBIX TeJ

6.8

Ceuennss nmnMHApa (mapauieIbHO M IMEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEe Yepe3 BEPIIMHY), CEUCHHUs 1apa

6.9

BexTtop Ha mimockoctH U B ipocTpaHcTBe. ClI0KEHNUE U BBIUYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. PasioxkeHne BEKTopa 1o TPEM HEKOMIUIAHAPHBIM BeKkTopaMm. IIpaBuio
napajuienenunena. Pemenne 3anad, CBA3aHHBIX C IPUMEHEHHWEM NPAaBWII JEHCTBUU C
BEKTOPAMHU

6.10

IIpssmoyronbHas cucreMa KoopaAuHaT B npoctpancTse. Koopannatel Bekropa. [Ipocreitmne
3aJladyd B KOOpJMHATaX. YTrojl Mexay BekTopamu. CKalspHOE MPOU3BEACHHE BEKTOPOB.
Boluucnenue yrioB MexXay NpsIMBIMH U MJIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIA METO]
MIPH pElIeHUH T€OMEeTPUYECKUX 3a7a4




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOHM OBPA30BATEJIBHOMN MPOI'PAMMBI CPEJJHEI'O OBIIETO
OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Brnanenne meronamMm J0Ka3aTenbCTB, aIrOPUTMAMM pPELICHUS 3a/ad; yMEHHE
(dbopMyIHpOBaTh W ONEPUPOBATH MOHATUAMU: ONpPENEICHUE, aKCHOMa, Teopema,
CIIE/ICTBHE, CBOWCTBO, MMPHU3HAK, JI0KA3aTEILCTBO, PABHOCHIBHBIC (hOPMYIHPOBKY;
OPUMEHSATh HX; yMeHue (OpMyIHpOBaTh OOpaTHOE M TMPOTHUBOIOIOKHOE
YTBEpXK/I€HHE, NPUBOJUTH HPUMEPHl M KOHTPIPUMEPHI, HCIOIB30BaTh METOJ
MaTeMaTHYeCKOM WHIYKIWW; TPOBOIUTH JOKA3aTeJbHBIC PACCYXKICHHS TPH
pELICHUH 3a/ad, OLEHUBATh JIOTMYECKYI0 MPAaBWIBHOCTh PACCyXKIACHHH; yMEHHE
ONEpPUPOBATH  TOHSTHUAMHU: MHOXKECTBO, ITOJIMHOXKECTBO, OIEpallMd  HaJ
MHO)KECTBAMH; YMEHHUE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OIMCAaHMS PEeaJHHBIX MPOIIECCOB U SBICHUH U IIPH PEUICHUH 3aa4, B TOM YHCJIE U3
APYruX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHAMU: rpad, CBSI3HBIHA
rpad, nepeBo, UK, rpad Ha IJIOCKOCTH;, YMEHHE 3a7aBaTh U OMMUCHIBATH rpadsl
Pa3IMYHBIMU CIOCO0AMU; HCIIOIB30BATh Ipadbl MPH PEIICHUH 33/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYypaJIbHOE YMCIIO, IEJI0€ YUCIIO, CTENEHD C
LeJIBIM TOKa3aTeseM, KOpeHb HaTypajlbHOW CTENEHH, CTENEHb C PallliOHAJIbHBIM
MoKa3aTesieM, CTeTIeHb C ICHCTBUTEIBHBIM ITOKa3aTelleM, JIorapu(M 4ncia, CHHYC,
KOCHHYC M TaHI€HC IPOM3BOJBHOIO YHCIA, OCTATOK 10 MOJIYJIO, PAallMOHAIbHOE
YHCJI0, UpPALlMOHAIBHOE YK CII0, MHOXKECTBA HATYPaJIbHBIX, ENIbIX, PAlUOHATIbHBIX,
JNEHCTBUTENBHBIX YHCEN; YMEHHME HCIOJIb30BaTh IPU3HAKU  JIEJIUMMOCTH,
HaWMEHBIIHNI OOITUH IETUTENh U HAUMEHbIIIee o0l1ee KpaTHoe, anroputM EBkiuga
[P pPEUICHMM 3a/ay; 3HAKOMCTBO C Pa3JIMYHBIMU IO3ULUOHHBIMH CHUCTEMaMU
CUMCJICHHS; YMEHHE BBINOJHATh BBIYKMCIEHUE 3HAUYEHUH M NpeoOpazoBaHUs
BBIpQXEHUI €O CTemeHsAMH U Jorapupmamu, MpeoOpa3oBaHUs APOOHO-
paloHaIbHBIX BBIpaXECHMUI; YMEHHE OIepupoOBaThH MOHSTUSIMU:
MocJe10BaTeNbHOCTD, apu(pMeTHIecKas mporpeccus, reoMeTpuyecKas mporpeccus,
OecKOHEYHO yObIBarollasi TeOMEeTpUYEecKass MpOrpeccusi; yMEHHE 3a/1aBaTh
MOCJIeI0BATEIbHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OPMYIT; YMEHUE
ONEpUPOBATh TMOHATUSMHU: KOMIUIEKCHOE YHCIIO, COINpPSKEHHBIE KOMIIJIEKCHBIE
qucaa, MOAYJIb U apryMEHT KOMIUIEKCHOTO yucia, popMa 3amucu KOMIUIEKCHBIX
yucen (reomeTpuyeckas, TPUTOHOMETpHUYEcKas M anredpanmyeckas); yMeThb
MPOU3BOIUTH apu(PMETHUECKUE ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMH; IPUBOINUTH
MpPUMEpPHl UCIIOJIB30BaHMUSI KOMIUIEKCHBIX YHCEJ; OINEpPUPOBaTh IOHATHUSIMHU:
Matpuna 2x2 wm 3%3, ONpeneauTeNb MaTpUIbl, TI'€OMETPUUYECKUN CMBICI
OTIpeAeTUTENS

VYMeHme OIICpHUPOBATH IIOHATUAMM. paluOHAIBHBIC, UppalliOHAIIBHBIC,
MOKa3areabHbIe, CTEIIEHHBIC, TOTaPH(PMUUECKHIE, TPUTOHOMETPUIECKUE YPABHEHHUS
U HCPABCHCTBA, HMX CHCTCMbI; YMCHHEC OIICPpHUPOBATH IMOHATHUAMHU: TOXKIACCTBO,
TOXKJIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPABHEHHA 1
HCPaBCHCTB, PAaBHOCUJIBHOCTHb ypaBHeHHﬁ, HEPaBCHCTB U CUCTEM; YMCHUC pCUIATh
ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MOMOUIBIO PA3IUYHBIX MPUEMOB; PEIIAThH
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbI C IMapaMCTPOM; IMPUMCHATH YpPaBHCHUA,
HCPABCHCTBA, WX CUCTCMbI Ui PCHICHUA MATCMATHUYCCKUX 3adad MU 3aJa4d U3
pa3IUYHBIX 00JIacTel HAyKW U PEATbHOM KU3HU

VYMeHnue onepupoBaTh NOHATHAME: (PyHKINSA, Y4ETHOCTh (PYHKIINH, TEPUOJHIHOCTD
(GyHKIMH, OTPaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKLHH, SKCTPEMYM




dbyHKIIMKM, HauOONbIIEe M HAWMEHbBINEE 3HAYCHUS (YHKIMH Ha TPOMEXKYTKE,
HenpepbiBHass (YHKIMSA, aCUMOTOTHI rpaduka ¢GyHKOMM, TepBas M BTOpas
npou3BoHAsT (YHKIIUHU, TEOMETPUYECKUNA M (PU3UUECKHI CMBICT MPOU3BOIHOM,
nepBooOpasHas, onpeAeNEHHbIM HHTETPAl; yMEHHUE HAXOAUTh ACUMITOTHI rpaduka
(GYHKIMH; yMEHHE BBIYHUCIIATH MPOU3BOIHBIC CYMMBI, IIPOU3BEACHUS, YACTHOTO U
KOMIO3UIUHU (PYHKIMH, HAXOAUTh YPaBHEHUE KacaTeJbHOU K rpaduky QyHKINH;
yMEHHE HaXOJIUTh MPOU3BOIHBIEC SJIEMEHTAPHBIX (QYHKIMNA; YMEHHE UCIOIb30BaTh
NPOU3BOHYIO JUIS HWCCIICAOBAaHUS (YHKUMH, HAaXOAWTh HauOONbIINE W
HaVMEHBIINE 3HAueHWs (QYHKUUH; CTPOUTh TpadUKH MHOTOWICHOB C
UCIOJIB30BAHUEM allapaTta MaTeMaTHUYECKOT0 aHaIN3a; MPUMEHATh TPOU3BOIHYIO
IUISL HAXOXK/ICHHS HAMITYYIIero PeHIeHUs] B IPUKIAHbBIX, B TOM YHCIIE COI[HAIbHO-
HKOHOMHYECKUX M (PU3UUECKUX 33]auax; HAXOAUTh IUIOMAIU U 00BEMBI QUTyp C
MOMOIIBIO UHTETpaja; NPUBOIUTH MIPUMEPHI MATEMAaTHUYECKOTO MOJICIIUPOBAHUS C
oMOIIbI0 Au(epeHnnanbHbIX YpaBHEHUI

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk GyHKIHH, oOpaTHas QyHKIUS,
KomMno3uuuss  GyHKUMH, JMHeHHas  QyHKOMS, KBaapaTu4Has — (QyHKIu,
panmoHanbHast (YHKIUS, CTENIEHHAass (YHKIUS, TPUTOHOMETpHUYECKUe (YHKIIUH,
oOpaTHble TPUTOHOMETpUYecKHe (PYHKIMM, MOKa3aTelbHas U Jorapudmuyeckas
(GyHKLIMH; yMEHHE CTPOUTh TpaUKH H3Y4YEHHBIX (YHKUUH, BBIIOIHATH
npeoOpa3oBanus rpagukoB (YHKIUH, HCIOIB30BaTh TPapUKH IS U3ydCHUS
IIPOLIECCOB M 3aBUCUMOCTEM, IPH PEIIEHUH 33134 U3 JPYTruX y4eOHbIX MpeIMETOB
W 3aJa4 M3 pealbHOW JKM3HU; BBIpAXaTh (QOPMYJIaMU 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOWCTBA U TIpaduku (QYHKIUH 118 perieHus
YpaBHEHH, HEPAaBEHCTB U 3ajay C MapaMeTpamMu; u300paxarh Ha KOOPAMHATHON
IUIOCKOCTU MHO>KECTBA PEIIEHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM

VYMeHue pemaTh TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI,
JI0JIU U YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTb TOBapOB U YCIIYT, HAJIOTH, 33/1a4H
u3 00JIaCTM YNpPaBICHMUsS JWYHBIMH U CEeMEHHbIMH (UHAHCAMM); COCTABIAThH
BBIPQKCHUS, YpaBHEHHs, HEPABEHCTBA M HUX CHUCTEMBI IO YCJIOBHMIO 3a/ayH,
HCCIIeI0BaTh NOJIYYEHHOE pellIeHUEe U OLIEHUBATh PaB/0N0I00HOCTh PE3YIbTATOB;
YMEHHE MOJEIUPOBATh peajbHble CUTYallUd HA S3bIKE MAaTEMAaTUKHU; COCTAaBIISThH
BBIDQKEHUS, YPAaBHEHHs, HEPAaBEHCTBA M HUX CUCTEMBI 10 YCJIOBHIO 3a/layd,
UCCIIeIOBaTh ITIOCTPOCHHBIE MOJEIM C HCIIOJIB30BAaHUEM ammapara aireOpsl,
MHTEPIPETHPOBATh NOJTYYESHHBIA pe3ysIbTaT

YMeHue omnepupoBaTh IOHATHSAMHU: CpelHee apuPMeTHdYecKoe, MeIHaHa,
HaumOoJblllee W HauMEHbIIee 3HA4YeHHs, pa3Max, MAUCIEepPCHUsi, CTaHAApTHOE
OTKJIOHEHHE YHUCJIOBOIO Habopa; yMEHHME U3BJEKaTb, HMHTEPIPETUPOBATH
uH(popMalnio, TpPEJICTaBICHHYI0 B TaOiuIax, Ha Juarpammax, Trpagukax,
OTPaKAIOIYI0 CBOMICTBA pealbHBIX MPOLECCOB U SBJIEHUH; NPEICTABIATH
MH(OPMALIMIO C MOMOIIBI0 TAOIHIl U JUarpamM; HCCIeN0BaTh CTaTUCTHUYECKUE
JlaHHbIE, B TOM 4YHCJIE C MPUMEHEHUEM TpaUUecKMX METOJOB U IJIEKTPOHHBIX
CPeACTB; TpaUUeCKu MCCIE0BATh COBMECTHBIE HAOIIOACHUS C MOMOILBIO
JquarpamMm paccerBaHMs M JIMHENHON perpeccun

YMeHue onepupoBaTh MOHATUSMH: CIyYailHBI ONBIT U Cly4yailHOe COOBITHE,
BEPOATHOCTh CIYYalHOTO COOBITUSI; YMEHHE BBIYHCIATH BEPOSTHOCTH C
UCMOJb30BAaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH (OPMYIBI CIOXKEHHUS U
YMHOKEHUS BepOsITHOCTEH, (POpMyiny MOJTHON BeposTHOCTH, hopmyny beprymiu,
KOMOMHATOpHBIE (GaKThl U POPMYIIBL; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHE OIEepUPOBaTh MOHATHSAMU: CiydailHass BeJIMYMHA, paclpeiesieHue
BEPOATHOCTEM, MaTeMaTH4YECKOE OXHUIAHUE, JUCHEPCHSs U  CTaHAApTHOE
OTKJIOHEHHE CIy4allHOW BEIMYUHBI, (YHKLUUU pacHpeAeieHUs U IUIOTHOCTH
PaBHOMEpPHOr0, TIOKAa3aTEJIbHOIO W HOPMAJbHOTO paclpeieiieHUui; yMEHHE
UCIOJb30BaTh CBOMCTBA H3YYEHHBIX pACHpEleNeHuil I peleHus 3ajad;




3HAKOMCTBO C TIOHSTHUSIMHM: 3aKOH OOJIBIIUX 4YHCEN, METOJbl BBIOOPOUHBIX
WCCIICIOBaHMI; YMEHUE MPUBOAUTH MIPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YUCEI
B MPHUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHE OINEPUPOBATH MOHATHUSIMHU:
coYyeTaHHe, IEepPecTaHOBKA, YHCIO COYETaHWH, YHCIO IEpPEeCTaHOBOK; OHMHOM
HproToHa; ymeHHe nNpuMEHSATh KOMOMHATOpHBbIE (DAKThl U paCCYKIACHHS IS
pelieHus 3a/ad; OLEHWUBATh BEPOATHOCTH PEATBHBIX COOBITHI; COCTaBISTH
BEPOSTHOCTHYIO MOJIETIb M HHTEPIPETUPOBATH MOTYyYEHHBINH Pe3yabTaT
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YMeHue onepupoBaTh NOHATHAMM: TOYKA, MPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIyd, BEJIMYMHA yIJja, IUIOCKUKU YroJjl, ABYTPaHHBIM YroJj, TPEXIPAHHBIN
YToJ, CKpELMBAIOIIMECS IpsMbIC, MNapajUIC]bHOCTh M INEPHEHANUKYISIPHOCTD
IpSAMBIX M INIOCKOCTEH, Yrojl MEXAYy IpPsAMBIMH, YroJll MEXKAy IpsSAMOH U
IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSAMM, PAaCCTOSHHUE OT TOYKH JI0 IUIOCKOCTH,
pacCTodaHue MCKIAY MNpSAMBIMH, PACCTOAHUC MCKAY IIJIOCKOCTAMH; YMCHUC
UCIOJIb30BaTh MPH PELICHUM 33734 U3Y4YeHHbIE (PaKThl U TEOPEMBI IIAHUMETPHH;
YMEHHE OLIEHMBATh pa3Mepbl OOBEKTOB OKPYXKAlOIIETO MHUPA; CTPOUTH
MaTEMaTUYECKHE MOJENHM C IMOMOLIbI0 TI€OMETPUYECKUX IOHATUH U BEJINYMH,
peliaTh CBA3AHHBLIC C HUMHW NPAKTHYCCKUEC 3aJa9U

YMeHue onepupoBaTh IMOHATUSAMH: IUIOWAgb (urypbl, o00bEM  (uUrypsi,
MHOTOTPaHHUK, IPaBWIbHbIII MHOTOTpaHHMK, CEUYEHHWE MHOTOTpaHHHKa, KyoO,
napajjiesienunes, NOpu3Ma, NOUpaMuaa, Qurypa M MOBEPXHOCTb BpallEHUS,
LWIMH]P, KOHYC, 11ap, cdepa, III01aab cQepsl, MII0Ia b IOBEPXHOCTU TUPaMU/IbI,
IPU3MBI, KOHYCa, LUMIMHIpPA, 00BEM KyOa, NPSIMOYTrOJbHOIO Napajuiesienuiena,
MMpaMU/ibl, IPU3MbI, HWIMH]IpA, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTHU, CEUECHUS
KOHyca M UWIMHIpA, MapajulelbHble OCH WJIM OCHOBaHMIO, CEUeHHe Iapa,
IUIOCKOCTh, Kacaromascsi chepbl, MUINHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTI'OI'paHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYphI U TIOBEPXHOCTH BpAILIEHUS,
UX CEYEHUs, B TOM YHCIIE C MIOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHSITh
CBOWCTBA F€OMETPHUECKUX (UTYP, CAMOCTOATENIBHO (POPMYIMPOBATH ONPEACTICHHS
u3ydaeMbIX (GUryp, BBIJIBUraTh THUIOTE3bl O CBOMCTBAX M MpPHU3HAKAX
reOMEeTPHUECKUX (UTyp, OOOCHOBBIBATh MM ONPOBEPraTh MX; YMEHHUE IPOBOIUTD
KJaccupukannoo (Uryp Mo paszaudyHbIM MPU3HAKAM, BBINOJIHATH HEOOXOIMMBIE
JOTIOJIHATENbHBIE TIOCTPOEHUS
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YMeHue onepupoBaTh MOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE, MapauleibHbIH
MepeHOC, CAMMETpPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT, Mpeodpa3oBaHne
1o/100us, NoJ00HbIE (GPUTYPBI; YMEHUE PACIIO3HABATH PABHBIE U N10100HBIE (PUTYPHI,
B TOM YHCJIE B IPUPOJIE, ICKYCCTBE, apXUTEKTYPE; NCIIOIH30BATh TEOMETPHUECKHIE
OTHOIICHMS MPH PELICHUH 3ajlay; HaXOAUTh T'€OMETpPUUYECKUE BEMYMHBI (JUINHA,
yToJ1, MJI01AaAb, 00bEM) MPH PELICHUH 3aJad U3 APYTUX YUeOHBIX NMPEAMETOB U U3
peanbHON KU3HHM;, YMEHHE BBIUUCIISATH T€OMETPHUUECKUE BETUYMHBI (IJIMHA, Yrod,
wiouaab, 00bEM, IJIOMAAb MOBEPXHOCTH), UCHOJIb3YS HM3Y4YeHHbIE (HOPMYIBI U
METO/bl, B TOM YHCIIE: IUIOLab MOBEPXHOCTH NHPAMUbI, MPU3MBI, KOHYCa,
IWIMHApA, TUTomaab cdepbl; 00béM KyOa, MPSIMOYTOJBHOTO IMapaJIC/ICTIHIIE I,
NUpaMUIBI, TPU3MBI, [WIMHIpA, KOHYcCa, LIapa; YMEHHE HaXOJUTh OTHOIIEHUE
00BbEMOB MOAOOHBIX (HUTYP

YMeHue onepupoBarh NOHATHUSAMU: MPSAMOYTOJIbHAS CUCTEMa KOOPAWHAT, BEKTOD,
KOOPAMHATBI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE
BEKTOpa Ha YHCIIO, Pa3jOkKEeHHEe BEKTOpa MO 0a3ucy, CKAISPHOE IPOU3BEICHUE,
BEKTOPHOE IIPOMU3BEICHHUE, YIroll MEXAY BEKTOpAMH; YMEHUE HCIIOJIb30BaTh
BEKTOPHBIN U KOOPIAWHATHBIN METOJ JUISl PEIICHHSI TEOMETPUYECKUX 3a7a4 U 3a7a4
JPYTruX y4eOHBIX MPEIMETOB
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YmMmenue BI:I6I/IpaTB HOIIXOIIHH_[I/Iﬁ MCTOH i1 PCHICHHUA 3aJavdd; IMMOHHUMAHUC
S3HAYUMOCTHU MAaTEMATUKN B U3YUCHUH IIPUPOJHBIX U O6I.H€CTB€HHI)IX IMponIeCCoOB U
HBJIGHI/Iﬁ; YMCHHUC pacClio3HABATL MPOABJIICHHUC 3daKOHOB MATCMATUKH B MCKYCCTBC,




YMEHHE MPUBOJIUTH MPUMEPHI MATEMATUUECKUX OTKPBITUIA POCCUHUCKON U MUPOBOI1
MaTE€MaTUYECKOU HAyKH

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucia v BBIYUCIICHUS
1.1 Harypasbnsle u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
10 Panmonaneubie uncina. OOBIKHOBEHHBIE W JIECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIC
) NepPUOANYECKHE JPOooH
13 Apudmernaeckuit KOpeHb HaTypajdbHON creneHu. JlelicTBUsS ¢ apupMETHICCKUMHU
KOPHSIMU HAaTypaJIbHON CTENEHU
14 Crenenb ¢ menbiM mnokasareneM. CTeNneHb ¢ paluoHaIbHBIM IOKazaTeneMm. CBolcTBa
CTETeHH
15 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHT€HC
YHUCJIOBOT'O apryMEHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajJbHbIE JOrapu(MbI
JeiictButensHpie yncia. Apudmeruyeckue ornepanuu ¢ JeHCTBUTEIbHBIMU YHUCIIAMHU.
1.7 [TpubnmxEHHbIC BBHIYMCICHUS, MPaBUJia OKPYIJICHHS, NMPUKHUAKA M OIEHKAa pe3yibTaTa
BBIYHCIICHUI
1.8 [IpeoOpaszoBaHue BhIpaKEeHUH
1.9 KommiekcHbie yncna
2 YpaBHEHHUs 1 HEpaBEHCTBA
2.1 [{enbie 1 IpOOHO-paIOHATBHBIEC YPAaBHEHUS
2.2 HppauronanbHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
24 [TokazarenbHble U TorapupMuyecKue ypaBHEHHs
2.5 Ienbie u 1poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIE U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpenenuTennb MaTpHLIbl
3 OyHKIHH U TpaduKu
31 @yHK1Ms, crocoOsl 3ananus GyHkuuu. ['padux ¢pynkiun. BzaumHo obpaTHbie QyHKIUU.
' Yérusle u HeuéTHbIe pyHKUUU. [Tepuoanyeckue GyHKINN
OO6unacTh onpeneNeHus U MHOXeCTBO 3HaueHur Gpynkuuu. Hynu gyakuuu. [TpomexyTku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIHH. MakCUMyMBbl I MUHUMYMBI
¢dbyskun. Hanbomnbiiee 1 HauMeHbIlee 3Ha4eHne QYHKIIUU Ha IPOMEKYTKE
33 CrenenHas (yHKIUSI C HATypaldbHBIM U IIENBIM MOKa3aTeneM. E€ cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKH
36 Touku pa3pbiBa. ACUMNOTOTHI rpadpukoB pyHkuuii. CBolicTBa (GyHKIUH, HEMPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEILHOCTEHN




3.8 Apudmerndeckas u reoMeTpudecKas rnporpeccuu. @opMyina CI0KHBIX TPOIEHTOB
4 Hayana maremaTnyeckoro aHanusa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKIMNA

49 [IpumeneHre NpOM3BOIHON K UCCIETOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTD U 9KCTPEMYMBI.
' Haxoxnenne HauboIbI11ero 1 HaMMEHbIIEro 3Ha4eHust PYHKIUY Ha OTpe3Ke

4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKa

5.1 MHoOecTBO, onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1 OrnucarenbHas CTaTUCTUKA

6.2 BepositTHOCTB

6.3 Komb6unaropuxka
7 I'eomerpus

7.1 ®urypsl Ha INIOCKOCTH

7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE

7.3 MHororpaHHuKu

7.4 Tena u MOBEpXHOCTH BPAICHUS

7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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