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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pa3zoBaHus, Tak Kak 00OECIIEYNBAET BO3MOKHOCTh U3yUEHUs TUCLUUILUIMH
€CTECTBEHHO-HAYYHOM HAIIPABJIICHHOCTU M IPEIMETOB T'YMAaHUTAPHOIO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  THpH  U3YYCHUU
00y4aromMMHUCsl TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUM LIENOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb THIOTE3bl HENOCPEICTBEHHO
WCIIONB3YIOTCS IIPU PELICHUHU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpammsl yueOHOro kypcea «I'eomerpus» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
M3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHON obnactu «MaremaTnka u
uHbpopMaTUKa»  uyepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKMX 3HAHUM U JACHCTBHIA,
CHEU(PUYHBIX TEOMETPUN, U HEOOXOIUMBIX ISl YCHEIIHOTO MPOPECCUOHAIBHOIO
o0pa3oBaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHbIMM 3a7auaMy Kypca T€OMETPUU Ha YIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U YCUIUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCSI:

paclIMpeHNe NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYKAIOLIUM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJIONIMX OIKCBHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara no pasaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMETpUH;

(¢opMUpOBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  IOHATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMyll U yMEHHE UX MPUMEHSTb, YMEHMs JOKA3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHIapTHBIE CIIOCOOBI pelIeHUs 3a/1a4;

(opMHpOBaHNME YMEHUS pPacllO3HAaBaTh Ha YepTexkax, MOAENAX U B peaJIbHOM
MUpPE MHOTOTPaHHUKHA M Teja BpallCHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMUpOBaHHE NMOHMMAaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUs
MaTEMaTHYECKUX TEOpHil, (OpMUPOBAHME NOHMMAHHUS POJM AKCHUOMATHKU IpPHU
IIPOBEJICHUH PACCYKICHUN;

(opMHUpOBaHNE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AJITOPUTMOB
pElICHMs, YMEHUSI UX NPUMEHSATH, MPOBOJUTH JOKA3aTEIbHBbIE PACCYXKICHHS B
XOJI€ PELICHMs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
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dbopMHupOBaHWE TPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTeIbCTB  IPHU
000CHOBAaHNY MAaTEeMAaTHUECKUX YTBEPKICHUN M POJTH AaKCHOMATHUKH B TIPOBEICHUN
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPILICHCTBOBAHME HHTEIJIEKTYalbHBIX W TBOPYECKHUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATENIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUYCHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHAILHONW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PACHO3HABATH TMPOSBICHUS T'€OMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KM3HEHHBIX CUTYallUsX U MPU U3YUYECHUU APYrHX
y4e€OHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUSL PEATbHBIX CHUTYallMii, HCCIIEIOBAHUS TMOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNY MOJIYYEHHBIX PE3YyJbTATOB.

OCHOBHBIMH COZIEPKATEIbHBIMU JIMHUAMHU y4eOHOTOo Kypca «l'eomerpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble HM  IIOCKOCTU B MPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTopel ¥  KOOpAHWHATBI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHHE «yMETh ONEPUPOBATH
MNOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM YpPOBHE OOy4YeHHs B
10—-11 xyaccax, OTHOCHTCSI KO BCEM COJICpKaTEJIbHBIM JIUHUAM Y4eOHOTO Kypca, a
dbopMHupOBaHHUE JIOTMYECKUX yMEHUN  paclpeaensercs He TOJbKO IO
coJiepKaTeIbHBIM JIMHUSAM, HO U 10 TojaM obydeHus. Comepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yiibTaram ocBoeHus denepanbHoOi paboueit
MpOTrpaMMBbl, paclpefeEHHbIM 10 ToJaM OOYy4YeHHS, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IMIPUHIUIHAIBHBIM BOIIPOCAM O0yYarOIIUecs
oOpamanuch HEOJHOKPATHO. OITO TO3BOJSET OpPraHW30BaTh  OBJIAJICHUE
F€OMETPUYECKUMU MOHATHSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, C
COOJIIOZIeHEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CHUCTEMY I€OMETPUUYECKUX TMPEACTABICHUN O00yJaromuXcsl, pacIupss U yriryOsis
e€, 00pa3yst MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUHN Ha YyTIIyOIEHHOM YPOBHE TIO3BOJISIET:

co3math ycrnoBus i auddepeHnmanu  oOy4eHHS, TOCTPOCHHS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MpPOTpaMM, OOECHeuUuTh YIIIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAOMIMXCA K TPOJOKEHUIO W3YyUYCHUS MATEMAaTHKU C
yaéToM BbIOOpa Oymymiel mpodeccun, obOecreunBas MPEEMCTBEHHOCTh MEXKIY
001mmMM 1 ipodeccroHaIbHBIM 00pa30BaHKUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
IapajulesIbHble M CKpelMBaroImmecs npsMmble. [Ipu3Hakum cxpempyBaromuxcs
npsmbIx. [lapamiensHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSAMBIX, IAPAJUIEIbHOCTD PAMON
U 1ockocT. [lapannenbHoe M IEHTpaJbHOE MPOEKTUPOBAaHUE, N300pakeHHe
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOTO MNPOEKTUpOBaHus. I3o0pakeHue
buryp B mapayuieqbHON MPOEKIUU. YTIbl C COHANPABICHHBIMH CTOPOHAMH, YTOJl
MEXIy NPSAMBIMH B IPOCTpAaHCTBE. [lapayienbHOCTh IIIOCKOCTEN: NapajliebHbIC
TUIOCKOCTH, CBOMCTBA MapajuIeIbHbIX TUIOCKOCTEM. [Ipocreiimmue
IPOCTPAHCTBEHHbIE (GUTYpPhl Ha IUIOCKOCTH: TeTpajap, MNapajulelenumnen,
MMOCTPOEHUE CCUCHUM.

[lepnesaAMKYJIPHOCTD NPSIMOM M IJIOCKOCTH: MEPIEHIUKYJISIPHBIEC NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC MAPAJUICIBbHBIC W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPNECHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH IO IIJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IUIOCKOCTH,  MpoeKuMst  (Gurypsl Ha  INIOCKOCTb.
[lepneHAUKYIAPHOCT  IUIOCKOCTEW: IPU3HAK  IEPHEHAMKYJAPHOCTH  ABYX
IocKocTer. Teopema o TpEX NEPIEHIUKYIAPaX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAHHBIN
yTOJl, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXIpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKHUX U
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAaHHOIO YIia.

MHororpaHHuKHU

Buzasl MHOrOrpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yroapHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBasi U MOJHAsl MOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMAapajuleNieNUIE] W €ro  CBOMCTBA.
Kparyaiime mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema [ludaropa. Ilupamupa: n-yronbHas nupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
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NIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IpU3Ma U
IIpaBWIbHAs IHPAaMHUIA, NPABUIIbHAA TPEYroJibHAs IHpaMHAAa W NIPaBUJIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTadIp,
JOJEKadIp U UKOCAIP.

BbruncneHue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTH MPSIMON IPU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW MPHU3MBL
[Inomanar OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TEOpEMA O IUIOIIAA YCEUEHHON MUPaMUIBI.

CuMmmMmeTpuss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPABHJIBHBIX
MHOTOIpaHHUKOB. CHMMETpUs B MPAaBWIBHOM MHOTOIPAHHHMKE: CHUMMETPUS
napajuleJIeniuneaa, CUMMETPUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS IPaBUIBHOU
IUpaMUIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHaTe KOMIUIaHApHBIE BEKTOPBI. lIpu3HAK KOMIIIaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmoyrosibHass  cucreMa  KOOpPAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOPA U
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsTHSA: IMIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKAss MOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpa3ymooIlue TMOBepXHOCTe. Tena BpalieHus:
WIMHIpP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3zanMHoe pacronoxeHue
cheppl W IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkenue Ten
BpanieHus: Ha TiockocTh. Pa3BépTka muwmmHapa u koHyca. Cummetpust chepsl u
mapa.

O06bEM. OcHOBHBIE CBOMCTBa 00BEMOB Teil. TeopemMa 00 o00bEMe
IPSIMOYTOJIBHOTO TMapajiesienumnena u cienctsus u3 He€. OO0bEM TpsMod U
HAKJIOHHOM TPU3MBI, IWIMHPA, MUPaMUAbl U KoHyca. O0BEM mapa M IMapoBOro
CErMEHTA.



KoMOuHanuyu Ten BpaiieHuss U MHOTOTpaHHUKOB. [Ipu3ma, BnmcaHHas B
MUJINHAP, ONHMCaHHas oOkojio 1mwmHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue miapa u cdepbl mI0cKocThio. [loHSITHE MHOTOTpaHHUKA,
OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIHCAHHOW B MHOTOTPAHHUK WJIM TEJIO
BpalCHUS.

[Tnomans MOBEPXHOCTH NMUIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Tomo6ue B mpoctpanctBe. OTHOImIEHWE OO0BEMOB, IIOMANCH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3agady Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHnit MHOTOTPAaHHUKOB U TEJ BPAILEHUS: CEUCHUS [IMIIMH]IPA
(mapayyienbHO W MEPHEHAUKYISIPHO OCHU), CEYeHUs KOHyca (mapajuielibHbIe
OCHOBAHHIO U MPOXOJIAIINE YEPE3 BEPUINHY), CEYEHHUS 1Iapa, METOJIbI IOCTPOEHUS
CEUYEeHMIl: METOJ| CJEeJ0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I MEpeHoca
CEKYILEH TITIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu Haj BekTopamu. BekropHoe
YMHOXEHHUE BeKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHUd. I[IpsMoyronbHas
cucTteMa KoopAuHAaT B npocTpancte. KoopauHatel BekTopa. Pasnoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOJI NPHU PEIICHHUH TI'€OMETPUUYECKHUX
3a/1ay.

JABHKEHUA B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKEHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBM)KCHUH. BuIbl JBWXKEHWN: TapaulebHBIM IEPEHOC,
LHEHTpaJIbHAsl CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSAMOHU.
[IpeoOpazoBanus mogodus. [Ipsimas u chepa Ditnepa.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHMCKOTO  00IecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHKH, EHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ]1a4, PEIICHUH, PacCy JACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnnuTaHue:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370POBBIO (30pOBOE THUTaHWE, COATAHCHUPOBAHHBIN DPEKUM 3aHATUNA U
OTHbIXa, peryisipHas (pu3ndecKass akTUBHOCTH), (PM3HMYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOTIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccud W pealu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3Ko0JI0THYecKOe BOCIIMTAHNUE:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JliacTu
OKpYXaloUIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4eIoBEYECKOW JesATEeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsI Pa3BUTUS [IUBUJIM3AIMU, OBIIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpEeJICTBOM IO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBIBJLITD M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, IOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OPMYJIUPOBATH
oIpezesieHUs MOHATUH, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccu(UKaluH,
OCHOBaHUS /1J1s1 0000LICHUS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JeJaTh BBIBOABI C HCHOJB30BAHWEM 3aKOHOB JIOTMKHM, JEAYyKTHBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUHM, YMO3AKIFOUCHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE€ U OT MMPOTUBHOTI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;



BbIOUpaTh cmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

UCIOJIb30BAaTh BOMPOCHI KaK HCCIIEOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0BaHNE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUeCKOro 00ObeKTa, sIBICHUS, Tpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBbEKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
NpOBEAEHHOTO  HAOMIOACHUSA, UCCIEAOBaHMS, OICHHWBAaTh  JIOCTOBEPHOCTH
MOJTY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unopmanmeii:

BBISIBIIAATH JIeUIUTH MHGOPMAIUY, TAHHBIX, HEOOXOJUMBIX IJIsi OTBETa Ha
BOIIPOC U JUISI pEeILICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WILTIOCTPUPOBATH rpaduyecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJIHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCHOBI/IHMI/I 51
HeaIMU  OOIIEHUsS, SICHO, TOYHO, T'PaMOTHO BBIpakKaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOJIy PEIICHHS 3aayH,
KOMMEHTHPOBATH IOJyYEHHBIN pPE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOJIeMBbl, pemaeMol 3a7aud, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3WIHUHA, B KOPPEKTHOU (opme
(dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,



IIPEACTABIATh PE3YIbTATHl PEIICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMaT BBICTYIUIEHHA C Y4YETOM 3ajad
Npe3eHTAlNHU U OCOOCHHOCTEH ayAUTOPHUH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelcTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAIIUU.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBIN HHTEJIEKT:

BIAJCTh HABBIKAMHM  TIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEPILIAEMbIX JACHCTBUN M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTpPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTEeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JTAHHBIX,
HaWJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JTOCTIDKCHUSI WM HEIOCTUKEHUST PE3YJIbTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasi 1eATEJIbHOCTD:

MOHUMATh M MCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThl TpU peHIeHUuH Y4YeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeisiaTh
BUJIBI pabOT, JIOrOBapUBAThCH, OOCYX IaTh TMPOIECC U PE3yabTaT pabdOoThI,
0000111aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBl» W HWHBIE), BBHINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTMMH YICHAMH KOMAaHJIbI, OIICHWUBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY4aCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaroniuiicss HAQy4uTCs:

e CBOOOAHO OMEPUPOBATH OCHOBHBIMH MOHITHSIMH CTEPEOMETPHH IPH
pelleHny 3a7a4 U MPOBEACHUH MaTeMaTHUECKUX PACCyKICHUM;

e TPUMEHSTh AaKCHOMBI CTEPEOMETPHU U CIEJCTBUS U3 HUX IPU PELICHUU
reOMEeTPHUECKUX 3a/1a4;
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KJIACCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE,
IIJIOCKOCTEN B POCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;
CBO6OI[HO OICpupoOBaThb IIOHATHUAMMU, CBA3aHHBIMHA C yriiaMu B
MPOCTPAHCTBE: MEXKAY IMPSIMBIMU B IPOCTPAHCTBE, MEXKIY NPAMOU U
IINTOCKOCTBHIO,

CBO6OI[HO OIICpupoOBaTh MNOHATHAMU, CBA3AaHHBIMH C MHOTI'OT'PAHHUKAMMU,
CBOOOJHO pAaclo3HaBaTb OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TpuU3Ma,
MpaMuJia, MPSMOYTOJIbHBIN Mapaliieaenume, Kyo0);

KJIaCCI/I(I)I/II_II/IPOBaTB MHOTI'OI'PaHHUKH, BBI6I/IpaH OCHOBAHUA JJIs1
KJIaCCI/I(I)I/IKaIII/II/I;

CBO6OI[HO OIICPUPOBATDH IIOHATHUAMU, CBA3AaHHBIMHA C CCUCHUECM
MHOT'OI'paHHHUKOB IIJIOCKOCTBIO,

BBITIOJIHATH napaJuiCIbHOC, HCHTPAJIbHOC 141 OpTOroHajlbHOC
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTH, BBIMIOJHATH MU300paKeHUsT QUTYD
Ha IIJIIOCKOCTH,

CTPOUTHb CCUHCHHUA MHOI'OI'PAHHHUKOB PA3JIMYHBIMU MCTO/IaMH, BBIIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hHUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUYUCIIATDH [iomaau HOBCpXHOCTCﬁ MHOTI'OI'PaHHUKOB (npmMa,
NUpPaMUJa), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOJHO OMEPUPOBATH MOHATHAMHU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
OCb M IITIOCKOCTb CHMMETPHUHU, LCHTP, OCb M INNIOCKOCTH CHMMCTpPUHU
uryper;

CBO60,Z[HO OIICpUPOBATH IIOHATHUAMH, COOTBCTCTBYIOIIMMHU BCKTOpPaM H
KOOpAWHATaM B IIPOCTPAHCTBC,

BBIIIOJIHATH I[Cf/iCTBI/I?I HaJl BEKTOpaMHU,

peuiatb 3aJa4d Ha JO0Ka3aTCJIbCTBO MATCMATHUYCCKUX OTHOILIEHUU U
HaxX0XXACHUEC TI'COMCTPHYCCKHUX BCIWYHH, IMPHUMCHASA HM3BCCTHBIC MCTOAbI
IIpHU PCHICHUHU MATCMATUYCCKUX 3aJ1a4 ITOBBIMICHHOI'O U BBICOKOI'O YPOBH:
CJIOKHOCTH,

IIPUMEHATh IPOCTEMIIME NPOTrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI IIPH PCHICHUHN CTCPCOMCTPUUYCCKHX 3aaa4;
U3BJIEKAaTh, MPEOOpPa30BLIBATH W HHTEPIPETUPOBATH HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
JepTekKax U pUCYHKaX;

IIPUMCHSATD INOJIYYCHHEIC 3HAHU Ha IMPaKTHUKCE: CPaBHUBATDH n
AHAJIM3UPOBATh PCAJIbHBIC CUTYyalluH, IPHUMCHATbL HM3YYCHHLIC ITOHATHUSA B
mporiecce IMOWCKa pelieHdus MaTeMaTH4eCKh  COpMYJTUPOBAHHOU
HpO6HeMBI, MOJZCIIMPOBATh PCAJIBHBIC CUTYAIlMHM Ha A3BIKEC I'COMCTPUH,
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UCCJIENOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHSATUNA M TEOpEM, ammapara anreOpbl, pellaTh MPaKTUYECKUE 3a1aqyi,
CBSA3aHHBIE C HAX0XKJICHUEM F€OMETPUYECKHUX BEJINYMH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K konmy 11 kiacca o0yyaroniuiicss HAQy4uTCs:

CBOOOZHO OIEPUPOBATh IMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMYECKON U chepruyecKoi TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJIy4CHHUS;

ONepUpPOBATh MOHATHUSIMH, CBSI3aHHBIMU C T€JIaMU BPALLEHUS: HAIUHAPOM,
KOHYyCOM, c(hepoit u mapowm;

pacrmo3HaBaTh Tella BpaileHus (LUWIUHAP, KOHyC, cdepa u 1map) H
O0OBACHSTH CIIOCOOBI MOTYUYEHUS TEJ BPAILECHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACTIOJIOKEHUE C(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHWKOB WM TEJl BpalleHUs,
00BEMBI M TUIOMIAJIM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpAaIICHUS,
TreOMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJIHO OTEpUPOBATh MOHITHUSMHU, CBSI3aHHBIMU C KOMOWHAIUSAMU TEl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U
OMMCAaHHBIN 0KOJO cdepsl, chepa, BIUCaHHAS B MHOTOIPAHHUK WM TEJIO
BpalllCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY TUIOMIAISIMU MTOBEPXHOCTEN U 00BEMaMuU
IMOJOOHBIX TEN;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBINOJHATH (BBIHOCHBIC) IIIIOCKHE
YepTeX U M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAICHHUS,

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaThL HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha
yeprexax U pUCyHKax;

CBOOOHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTNEPAlU HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JE€KapTOBOM CHUCTEME KOOPAUHAT;
pelaTh reOMeTpUUECKUE 3a7a4i Ha BBIYHMCICHUE YTII0B MEXY MPSIMbIMU
U TUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUN OT TOYKU JO IUIOCKOCTH, B
IEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PELICHUH;
CBOOOJTHO OMNEPUPOBATH TMOHSATUSMHU, CBSA3AHHBIMH C JABUKEHUEM B
POCTPAHCTBE, 3HATh CBOWCTBA JIBUXKECHHUI;
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BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpallleHUs Mpu
[IapajuleIbHOM  IIEPEHOCE, LEHTPAIbHOM CUMMETPHUM, 3€PKAIBHOU
CUMMETPUH, IIPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOdpa30BaHus MOA00MS;
CTPOUThH CEYEHHS]I MHOTOTPAHHHMKOB M TE€Jl BPAILLECHMS: CEUCHUS LIWJIMHIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUsl KOHYca (MapaieibHble
OCHOBAHMIO ¥ IPOXOJIAIIME YEPE3 BEPIINHY ), CEUEHUS 11apa;
WCIIOJB30BaTh METOABI IIOCTPOCHMS CEYEHMH: METOA CIEN0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHMS, METOJI IIEPEHOCA CEKYIIEHN TIIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKIACHUS;

OPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIaralllinX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHS
MIPUMEHEHUS 3a/IaHbI B IBHOW U HESIBHOU (hopMme;

pelmarh 3aJadyd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
Hax0XJICHUE TEOMETPUUECKUX BEJINYUH;

IIPUMEHSTDH MPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHMKALIMOHHbIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUYECKUX 3a/1aY;

IIPUMEHATh  IIOJIyYEHHbIE  3HAaHWA HAa  NPAKTUKE:  CPAaBHUBATD,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHBIC
MOHATHS, TEOPEMBI, CBOWCTBA B IMPOLECCE IOUCKA  PELICHUs
MaTeMaTH4ecKu  CcPOpMYIMpPOBAHHOM  MPOOJIEMBI,  MOJAEIUPOBATH
peanpHbIE CUTYyallMM Ha S3bIKE I€OMETPUH, HCCIEN0BATH ITOCTPOCHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TOHATHA U TEOPEM,
anmapara anreOpbl, pemarh NPaKTUYECKHUE 3a/Jayud, CBS3aHHBIE C
Hax0XJICHUEM F€OMETPUUECKHUX BEJINYNH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOW yacTu (hyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHqUKyISPHOCTD NPSAMBIX U )5
IJTIOCKOCTEM B MPOCTPAHCTBE
VYTIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuK" 7 1
BexkTtops! B mpocTpaHcTBe 12
8 HOBTOPGHI/IG, 000011IeHNEe U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypen
1 AHaUTHYECKasi TEOMETPUS 15 1
) [ToBTOpeHwME, 0606meﬂlfe u L5 1
CUCTEeMaTHu3alusl 3HAaHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena Bpaienus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606meﬂlfe u 17 )
cCUCTEeMaTHu3alus 3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE NpaBujia U300pakeHus Ha
PHUCYHKE TIJIOCKOCTH, MapauieIbHbIX
NpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

[ToHsATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBujIa U300pakeHUs Ha PUCYHKE
IIJIOCKOCTH, MAapalJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEepeceKarouecs MIOCKOCTH,
MIepeCceKaroINecs IMpsiMasi v MIIOCKOCTB;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: TIepeceKaroluecs MIOCKOCTH,
MIepeCceKarOINecs MpsiMasi v MIOCKOCTB;
MOJTYITPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
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CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HuX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSMBIX U TIJIOCKOCTEH

10

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

11

N3o0pakeHue ceueHnit mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETaMU

12

N3o0pakeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 uxX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

N3o0pakeHune ceueHnit mupaMuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOIAT Yepe3 UxX
pé6pa. N3o0pakeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEM. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

14

Merton cnenoB uisi HOCTPOCHUS CEUYECHHI
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15

Meroa cnefoB Asisi MOCTPOEHUS CEUYEHUH.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertopa cieqoB /Uit HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHni psIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX qepTexcel‘i " 3aIlliCh HI1aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3zmanue
BBIHOCHBIX YepTeKel U 3aluch 11aroB
MOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIMOPLMOHANBHBIX oTpe3kax. [lomodue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUECHHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pa3Butus
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ITaHUMCETPUHN U CTCPCOMCTPUU

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

Bsaumnoe pacrnonoxeHue npsiMbix B
npocTtpancTBe. CKpelBarouecs
npsimblie. [Ipu3Haku cKpenuBaonmxcs
npsambix. [TapannenbHbie npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOMN NapajlieIbHOMN
JTAHHOU MPSIMOM, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIKaIIEH Ha JaHHOU
npsMoi. JlemMma o nepecedeHun
MapajvieIbHbIX MPSAMBIX TOCKOCTHIO

26

[TapannensHOCTH Tpex NpsMbIX. Teopema o
TpEX MmapajuieNbHbIX IpSIMbIX. Teopema o
CKPEILMBAIOIINXCS MPSIMBIX

27

[TapannensHOe MPOEKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA MapajIeIbHOTO
npoekTupoBanus. 300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

28

[MenTpansHas npoekuus. YTomi ¢
COHAIPaBJIECHHBIMU CTOPOHAMHU. YTOJI
MEXy IPSIMbIMU

29

3amayn Ha NOKA3aTEIHLCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIOKEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

[ToHsTHA: MapalIEeTbHOCTh NPSIMOU U
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IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeNbHOCTH MPSIMON U TNIOCKOCTH.
CaoiicTBa mapajuieIbHOCTH IPSIMOU U
MJI0CKOCTH

31

['eomeTpuueckue 3aa4n Ha BEIYUCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIC C
MapajuIebHOCTHIO MPSMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILEro Yepes
JAHHYIO IIPSIMYIO HA 4EpTEkKEe U
[apaJuIeJIbHOTO APYrou npsMon. Pacyér
OTHOILICHUHN

33

[TapatenpHas NpOEKLUs, IPUMEHEHHE
JUISL IOCTPOCHHSI CEYCHHM KyOa U
napauienenumnena. CeoncTaa
napajjiejicnmicaa U Npu3mMabl

34

[TapannensHble mockocTH. [IpuzHaku
MapajuieIbHOCTH JIBYX TIOCKOCTEN

35

Teopema o0 nmapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAIEKAIYIO TaHHOM
IIJIOCKOCTH U CIICACTBHUA U3 Heé

36

CgolicTBa napajuiebHBIX IJIOCKOCTEH: O
MapajuIebHOCTH MPSIMBIX TepPeceUeHUs
MIPU NEPECEUEHUN IBYX MapaliesIbHbIX
IJTIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpe3Kax MapauIebHBIX MPSIMBIX,
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3aKJII0OYEHHBIX MCKAY NnapalyICIbHbBIMUA
TUTOCKOCTSIMH; O TIEPECCUCHUH TIPSIMOH C
IBYMSI TIApAIIJICITEHBIMHU TUTOCKOCTSIMH

38

[ToBTropenue: Teopema [ugaropa Ha
TUIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napajuiefenumneaa

41

Brruucrienue uiH OTpe3KOB B KyOe U
MIPSIMOYT'OJIBHOM I1apajuleIIeuIIe /e

42

[leprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEHIUKYIISIPHOCTH IIPSIMOMN U
MIJIOCKOCTH

43

[leprieHAMKYASIPHOCTH NPAMOUN 1
mrockoctH. [Ipu3nak
MEPIEeHIUKYISIPHOCTH MPSIMON U
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MePIEHIUKYISIPHON K TUIOCKOCTH

45

[11n0cKkOoCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

I1110CKOCTH ¥ NEPIIEHINUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

47

[lepnieHIuKyNsIp ¥ HAKIOHHAS.
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ITocTpoeHue nepneHuKyispa U3 TOUKU Ha
HPSIMYIO

IlepnieHquKymIsp U HAKJIOHHASL.

48 ITocTpoeHue nepneHuKyisapa U3 TOUYKU Ha
PSIMYIO

49 Teopema o0 TpEX mepneHIUKYISIpAX
(mpsimast m oOpaTHas)

50 Teopema o0 TpEX nmepneHIUKYISPAX
(mpsimast m oOpaTHas)

51 Yron Mexay CKpenuBarOIUMUCS
MPSIMBIMU
[Touck neprneHIMKyIApHBIX MPSAMBIX €

52 MOMOIIBIO TIEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHaJIbHOE TPOECKTUPOBAHKE
[TocTpoenue ceueHuit Kyoa, IpU3MBbI,

54 [IPaBUJILHON ITUPAMUBI C TIOMOIIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
[TocTpoenue ceuenunii kyoa, MpU3MBI,

55 MPaBUJIBHOM NMUPAMHUJIBI C IOMOLIBIO
OPTOTrOHAJIBLHOM IPOEKIIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJBHO IIIOCKOCTH. [Tnockoctn
CUMMETPUI B MHOT'OTPaHHUKAX

57 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIEICTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH
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59

IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 IIIOCKOCTH

60

CriocoObl OIYCTUTD MEPIICHAUKYIISAPHI:
CUMMETpPHUS, CABUT TOYKHU 110
MapajuIeJIbHON IIPSIMOU

61

CaBur no HenapauieIbHOW IpsMOH,
W3MEHEHUE PACCTOSHUI

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TIIOCKOCTEH B
npoctpaHcTae"

63

IToBTOpEHME: Yroa MexXAy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPELIUBAIOIIMMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomeTpryeckue METOAbI BEIYACICHUS
yrijla MeXIy NPsSIMBIMU B MHOIOTPaHHUKAX

66

JByrpanHubiii yroj. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yriia

67

IlepnenaukynspHele miockoctu. CBoiicTBa
B3alMHO NEPIEHIUKYIISPHBIX TUIOCKOCTEN

68

[Tpu3Hak nepneHIuKyIApHOCTH
IJIOCKOCTEM; TEOpEMa O MPSAMOU
[IEPECEUCHUS ABYX IIIOCKOCTEH
MIEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssMOyTONBHBIN MapasuIeNenuIe; Kyo;
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U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuienenunesa

70

Teopema o auaroHanu NpsIMOYIrOJIBLHOIO
napajuleJIenUIe a U CIEICTBUE U3 HEE

71

CrepeoMeTpuuecKre U NpUKIIaIHbIe
3aJlauM, CBA3aHHbBIC CO B3aMMHbBIM
PacmoI0KEHUEM MPSMBIX U TIOCKOCTH

72

[ToBTOpEHME: CKpELIMBAIOLIUECS MPSMBIE,
napasuieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenpHbIX JIOCKOCTEN Ha
CKPEILLIMBAOIINXCS MPSAMBIX, PACCTOSTHUAE
MEXy CKPEIUBAOIIUMHUCS MPSIMBIMHU B
MIPOCTBIX CUTYaLHSIX

74

Paccrosinue OoT TOUKH J10 TJIOCKOCTH,
paccTostHUE OT MPSMOM J0 MIOCKOCTH

75

Brrunciienue paccTossHUI MEXTY
CKPEIIMBAIOIIUMUCS MPSIMBIMU C
IIOMOILBIO NIEPIECHAUKYJIAPHOHN IUIOCKOCTH

76

TpéxrpaHHsblil yroy, HEpaBEHCTBA AJIst
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOpPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOIO yTiIa

77

DneMeHTHI ChePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

78

KonrtponsHast padota "Yrisl u
paccrosiHus"

79

Cucremaru3zanus 3HaHUN "MHOTOTrpaHHUK
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U €70 DIIEMEHTHI"

[Tupamuna. Buasl nupamug. [IpaBunbHas

80 1
nvpamuaa

21 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI. 1
[IpaBunbHas npuzma

22 [IpsiMolt napasenenumnen, 1
MPSIMOYTOJIBHBIN Tapaienenure, Kyo

23 Brinmykibsie MHOTOrpanHuku. Teopema 1
Diinepa
Brinmykisie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuibHbIC U MOTYNIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonrtponbHas pabora "MHOrorpaHHUKH" 1

26 [TonsiTHe BekTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXEHUE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OAHOMN 1
MJI0CKOCTH

92 CkansipHoe NMpou3BeICHUE 1

93 Boluncnenue yria Mex1y BEKTOpaMu B |
IIPOCTPAHCTBE

94 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
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96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimume 3aa4u ¢ BEKTOpaMu 1
98 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE

Hara uudgposbie
Nen/m Tema ypoka Konrpoasnubie IIpakTnyeckue
Bcero H3ydYeHusi  oOpa3oBaTeJIbHbIEC
padoTsI padoThI
pecypcebl

[ToBTOpenue Tembl "KoopanHaTel BeKTOpa
Ha IUIOCKOCTH U B MPOCTpaHCTBE"

IToBTOpenue temsl "CkansgpHoe
MPOU3BEICHUE BEKTOPOB"

IToBTOpeHue TeMbl "Brruncinenue yria
MEX1y BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM,
MPOXOISIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

JIuHelHbIE HEPABEHCTBA, JIMHEHHOE
[IpOrpaMMHUpOBaHUE

JIuHeliHbIe HEpaBEHCTBA, IMHEITHOE
MporpaMMHUpPOBaHUE

AHanuTuyeckrue MeToIbl pacuéTa yria
MEXIy NPSIMbIMH B MHOT'OTPaHHUKaX

10

1 AHaJIUTUYECKHE METOJIbI pacuéTa yria

MCKAY MJIIOCKOCTSAMU B MHOTOI'paHHHUKAX
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@opMyiia pacCTOSHUS OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxoxxnenue paccTostHuit OT TOUKHU 710
IJIOCKOCTH B KyOe

14 HaxoxneHnne paccTostHul OT TOUKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHIe

15 KonrponbHast pabora "AHanuruveckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOT'OTpaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, IEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannienbHble NpsIMbIE U MJIOCKOCTH:
napajuieibHbIe CEUCHUS

20 [TapannensHbie MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOUIEHUI
[TapannenbHble NpsIMbIE U MJIOCKOCTH:

21 YIJIBI MEXAY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnenukynsipHbie TPSMBIE U

2 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUM MHOTOTPAaHHUKOB
[lepnieHIuKyNsIpHbIE MIPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX

MEPIEHIUKYIISIPAX
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24

IlepnenquKynspHbIe IPSMBIE U
IIJIOCKOCTH: BBIYHMCIIEHUS ITIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: iomanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI JJIs1
Iomaaen, CooopaxeHust moao0ous

26

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIs
Iomaaen, CooopaxeHust moao0ous

27

[ToBTOpEHME: TIOIMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI JJIS
TJI0IA N, COOOpaKEHUSI TIOT0OMS

28

[Imomaau ceyeHnii MHOTOrpaHHUKOB:
TIJIOIIAIN TTIOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00US

29

[Inomanu ce4eHuii MHOTOI'PaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha
4aCcTH, COOOpaKEHUS MOI00Us

30

Konrponsnas padora "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHUS
MHOTOTPaHHHUKOB"

31

0O0bEM Tena. O6beM MPSIMOYTOIBLHOTO
napauiesienurmnesa

32

3amaun 00 yaABOCHUH Ky0Oa, O KBaJApaType
Ky0a; 0 TPUCEKITUH yIiia

33

CrepeoMeTpHUueCKUE 3a]]a4l, CB3aHHBIE C

00BEMOM MPSIMOYTOJIBLHOTO
napaJuiesnenurnena
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HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiefenumneaa

35 OOBEM npsIMOI TIPU3MBI

16 CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOM TPU3MBI

37 [TpuknanHble 3a1a4u, CBSI3aHHBIC C
00BEMOM TIPSAMO TIPU3MBI
Brruncnenme 00bEMOB TEN ¢ TOMOIIIBIO

38 ornpenenéHHoro uHTerpana. O0bEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 06bEMOB TeN ¢ TOMOIIbIO

39 onpenenéHHoro uaTerpaia. O0béM
MU PAMHIBI

40 dopmyna 00bEMa mupamuasl. OTHOIICHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

41 ®opmyna 00béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOLITUM YTIIOM

4 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00bEMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTpHUyecKre 3aJa4i, CBI3aHHBIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CB3aHHBIE ¢ 00BEMOM HAKIIOHHOM

b

MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI

Ten", CBsA3aHHbIE ¢ 00BEMOM MHUPAMHUIBI
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[Tpumenenne 00bEMOB. Brruncienue

46 paccTosiHus A0 IIOCKOCTH

47 KonrponsHas padora "O0béM
MHOrOrpaHHuka"
Hunuaapuyeckas MOBEPXHOCTbD,

48 oOpa3zyromue MUIHHIPUIECKOM
MOBEPXHOCTHU

49 Humuaap. [psitMoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIIPA

50 Konundeckast TOBepXHOCTh, 00pa3yroIue
KOHUYeCKoi moBepxHocTh. KoHyc

51 CedeHue KOHyca MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa

54 [Tnomaae 60KOBOIT MOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTU KOHYCA
CrepeomeTpuueckue 3aauu Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUECHUN UIMH]pPA, KOHYCa
CrepeomeTpuueckue 3aauu Ha

56 JI0KA3aTeIIbCTBO M BEIYUCIICHUE,
MMOCTPOCHHUEM CEUYCHU IIUIMHIPA, KOHYyCa

57 [IpuknanHele 3a1a4u, CBSI3aHHBIE C

MUJIIMHAPOM
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58

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. By  m300pakenue mapa

61

[Tepecedenue cdepsl U mapa ¢
tockocThio. Kacanue mapa u chepbl
TUTOCKOCTHIO. By  m300pakenue mapa

62

VYpasuenune chepsl. [Lnomans chepsr u eé
yacTeu

63

CummeTtpus cdepsl U mapa

64

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUCHHI TIOCKOCTHIO

65

CrepeomeTpuueckue 3aauu Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHHUC,
CBsi3aHHBIE cO chepoit u mapom,
MOCTPOSHUEM UX CEUCHHI TIOCKOCTHIO

66

[Ipukitaguble 3a1a4u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHMUE: OKPY)KHOCTH HA MJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHIapTHBIC
og00ust

68

Paznuunple KOMOWHAIIMY TE BPAIICHUS U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena U MOBEPXHOCTH
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BpauieHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH
BpauieHus"

71

Kontponbnas padota "Tena u
MOBEPXHOCTH BpalieHus"

72

O6béM mumuHIpa. Teopema 006 00bEMe
npsAMOro NuJIMHApa

73

Beruuciienne 00bEMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0bEM
KOHYcCa

74

ITmomany OOKOBOU U ITOJTHON
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJjauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA,
KOHYcCa

76

[Tpuxnanueie 3ana4n mo Teme "OOBEMBI U
IJI0IA M TOBEpXHOCTEN Ten"

77

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomane
cdepsl. CTepeomMeTprudecKue 3a1auu,
CBS3aHHBIC C BBIYNCIICHUCM OG’béMOB
apa, mapoBOTr0 CETMEHTa U MIapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM IIapa u
wiomaabio cepbl. COOTHOIICHUS MEXKTY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMH
MOOOHBIX TET
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79

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100uu.
CrepeoMeTpHUyeCcKre 3aJa4i, CBI3aHHBIE C
BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIA e
MOBEPXHOCTEN

80

KonTponbnas pabota "[lnomamau
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX Ten"

81

JIBrokeHust mpocTpancTBa. OTOOpaskeHUS.
JIBv>keHust U paBeHCTBO Guryp. Oomime
CBOKCTBA JBUKECHUI

82

Buael nBukeHnil: napamienbHbII
MEePEHOC, IEHTPAJIbHASL CUMMETPUS,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsAIMOI

83

[IpeobpazoBanus nomoowus. [Ipsmas u
chepa Diinepa

84

FGOMeTpI/I‘-IGCKI/Ie 3a1a41 Ha ITPUMCHCHUC
JABHKCHU S

85

KonTpomnbHas pabota "BekTopsl B
npocrpaHcrae”

86

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUIL:
"IlapanienbHOCTb NPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTBe"

87

O6o6maromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMATH3aIlHs 3HAHMIA:
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"BexTopsl B mpocTpaHcTee”

88

O6o6maromee moBTopeHue 11 moHsTHii u
MeTOJ10B Kypca reometpun 10—-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"BexTopsl B mpocTpaHcTee”

89

O6o6maromee moBTopeHue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI:
"O6beM MHOTOrpaHHUKa"

90

O6o6mmaromee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"O6beM MHOTOrpaHHuKa"

91

O6o6mmaromiee moBTopenue 11 moHsTHii u
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMATH3aIlHs 3HAHMIA:
"[Tmomaay MOBEPXHOCTU U 0O BEMBI
KpyIJibIX Ten"

92

O6o6maromee moBTopenue 11 moHsTHit 1
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMATH3aIHs 3HAHMIA:
"ITnomanu MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93

HroroBast koHTpOIBHAS paboTa

94

HToroBast KOHTpOJbHAs paboTa

95

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTH3allus 3HaHUI

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
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HAaYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pasBUTHS CTEPEOMETPUM KAK
08 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
99 HayKU U €€ pojib B Pa3BUTUHU

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBKOTCPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
100 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
101 HayKH U €€ poJib B pa3BUTHH

COBPCMCHHBIX MHKCHCPHLBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUH

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB I10

102




[NPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro o001ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, psMasi, INIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS U3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATHSAMH: MapPAICNIBHOCTh U HEPIEHIUKYISIPHOCTH
' HPSAMBIX U ITIOCKOCTEH
74 KnaccudunupoBars B3auMHOE DPACIIONIOKEHHE NPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: JBYI'PAaHHBIA YTOJI, TPaHU ABYTPAHHOTO YTIIa,
7.5 peOpo ABYrpaHHOTO yriia, JIMHEHHBIN yrojl IBYTpaHHOTO yIJja, TpalycHas
Mepa JBYTPaHHOTO yTriia
76 OnepupoBaTb MNOHSTUSIMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIBINA
’ MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPaBUIIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHMpamMuAa, MpPU3MA,
MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudpunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass ~ OCHOBAaHHUS IS
7.8 KJIacCU(pUKAUU (BBITYKIbIC U HEBBIMYKIIbIE MHOTOTPAHHHUKH, MPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIE MIPU3MBI, TAPAILIICIICTIATIC B )
7.9 OnepupoBaTh NOHATUSAMU: CEKYLIas IIIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB
710 OOBSICHITh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIONB3Ys
’ METO/I CIEN0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIONHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH M3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUYECKUX BEIMYMH IO 0oOpasuam
WIH alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METOMABI TpHU
7.12 pEelIeHHH  CTaHAApPTHBIX MaTeMaTHYEeCKHMX 3aJad Ha  BBIUYMCICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemarp 3amaun Ha HaXOKIEHUE T'€OMETPUYECKHX BEIMYMH IO 0Opasuam
7.13 WIK alTOPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METONBI TIpHU

PCHICHHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ala4d Ha BBIYUCIICHHUC YIJIOB
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MEXY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY MNPSAMOM M IIJIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, JBYTPAHHBIX YIJIOB

Boruncnare 00bEMBI U IJIOIMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nupamMpia) ¢ NMpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHSTUSAMU: CHUMMETPUSI B TMPOCTPAHCTBE, LEHTP, OCh U
’ IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPBI
W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHOPETHPOBATH HHGMOpPMALUIO O
7.16 IMPOCTPAHCTBEHHBIX TEeOMETpUYECKHX (GUrypax, TMpeAcTaBICHHYI0 Ha
yepTexax U pUCyHKaxX
[IpumensaTs Teomerpudeckue (GakThl IS PEHICHUS CTEPEOMETPUYECCKHIX
7.17 3a/a4, MPEIIONArallliuX HECKOJIbKO IIArOB PpELICHUs, €CJIH YCJIOBUS
NPUMEHEHHUS 3a/1aHbl B ABHOU (hopme
718 [IpuMeHATs mpocTEdIIMe IMPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoje u
’ YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MONMydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEATbHbBIC
CUTYyallMu ¥ NPUMEHSITh U3YYCHHBIC MOHATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHu4ecku cQopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
7.20 CUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemiatb ~ NpaKkTUYeCKHWE  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
r€OMETPUUYECKHUX BEJIMYUH
11 KITACC
Kon .
IIpoBepsiemble NpeaMeTHbIE Pe3yabTaThl 0CBOEHHUSI OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeJIbHOM MPOrPpaMMbl CpeHero 001ero o0pa3oBaHus
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUJIUHAPUYECKas MMOBEPXHOCTb, OOpa3yolne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIMHAP, KOHWYECKAass IOBEPXHOCTb,
o0pa3yronme KOHHIECKOM MOBEPXHOCTH, KOHYC, ChepudecKasi TOBEpXHOCTh
6.2 PacnioznaBate Tena BpamieHus (UIUHIDP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmiosiokeHHE Cephl U TMIIOCKOCTH
OrnepupoBaTh NOHATUSMU: IIAPOBOM CEIMEHT, OCHOBAHHUE CETMEHTA, BHICOTA
6.5 CerMeHTa, 1IapOoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOIO

CJ1051, IIAPOBOM CEKTOP
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6.6

Boruncnsate 00BEMBI M IJIOMAAM TOBEPXHOCTEH Tel  BpaIlCHHS,
T€OMETPUUYECKHUX TEJI C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTb TOHATHSAMHM: MHOTOTPAaHHMK, BIIHCAaHHBIH B cdepy U
OTNMCAHHBIN OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallcHUs

6.8

BBIYHCIATE COOTHOMICHHUSI MKy TIOMAISIMK TOBEPXHOCTEH B 00bEMaMu
IMOAOOHBIX TEI

6.9

Nzo6paxarh uzydaemble (GUTYpbl OT PYKH M C IPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BoeimonHATe  (BBIHOCHBIE) TIIJIOCKHE YEPTEXKU W3 PHCYHKOB IPOCTHIX
00BEMHBIX (QUTYp: BUI CBEpXY, COOKYy, CHHU3Y; CTPOUTh CEUCHHUS Tel
BpalleHus

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M IPeoOpa3oBbIBaTh HHOOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (QHUrypax, MpPEACTaBICHHYIO Ha
yeprexax U pUCyHKax

6.12

[TpumensiTh reomMeTpuueckue (GakThl IS PEUICHUS CTEPEOMETPUUYECKHUX
3aja4, MPEINOaraloliiX HECKOJIbKO MIaroB peIIeHUs, €CId YCIOBUS
NPUMEHEHHUS 3a/laHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJ'IHHTB I[eﬁCTBHH CIIOXKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHO)KGHI/IH BeKTOpa Ha 4Yucio, O6’b$ICH$ITB, KaKHUMH CBOﬁCTBaMH OHHA
o0JagaroT

6.15

[TpuMeHsTH paBUIIO Napaslieenunea Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSAMM: JEKAPTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXy BEKTOpaMH, CKaISPHOE IPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEIEHUE BEKTOpAa HAa YMCIO, Yroll
MEXY BEKTOpaMH, CKaJSIPHOE IPOMU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemarp mpocreiiiine reoMeTpuyeckre 3ajauyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO1a

6.20

Pemarn 3aJa4l Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOLICHUN U
HaXOXKIACHUC TCOMCTPUYCCKUX BCIIMYUH I10 06pa3uaM WK aJIrOpuTMam,
IMPUMCHAA HU3BCCTHBIC MECTOABI npu pCIICHUU CTaHAApPTHBIX
MaTeéMaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocTEdIMe INPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBoaUTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B mpupoje u
YKU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB FT€OMETPHUH B UCKYCCTBE
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6.23

[IpuMeHsTh MONydYeHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEaTIbHbBIC
CUTYallMu U MPUMEHSATh U3yYEHHBIC MOHITHS B MPOLIECCE MOUCKA PeIleHuUs
MaTeMaTHu4ecku cQOopMyIUPOBAHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIE
CUTyallul Ha S3bIKE T'€OMETPUHU, HCCIEAOBATH IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN M TEOpeM, ammapara anreOpsl,
pemaTth  MpPaKTUYEeCKUWE  3a7auyd,  CBS3aHHBIE C  HAXOXKJICHHEM
r€OMETPUUYECKHUX BEJIMYUH

43




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3anmMHoe pacronokeHue IpsiMbIX B MMPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliiebHbIE
U cKpewmuBarommecs npsamsle. [lapamienbHOCTs NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NApaJICIbHBIE IPSMBIE B INPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
OPSMBIX, MApAUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIYy MNPSAMBIMH B NpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOcKocTeil. [Ipocreitmme
POCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpadap, KyO, mapauienenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepnieHAUKYASIPHOCTh MOPSIMOM M IUIOCKOCTU: TMEPIEHAUKYISPHBIE TMPsIMbIE B
IIPOCTPAHCTBE, MPSIMbIE MapajuiebHble U NEPIEHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMOUN MEePHEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIoJl MEXKIY MPSAMOU U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, IMHEHHBIN yroi AByrpaHHoro yria. [lepneHauKynsp U HaKIOHHBIE: PacCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHl Ha
MJI0CKOCTh. [lepreHIuKyIsIpHOCTh IUIOCKOCTEN: MPU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema 0 TpEX MeprEeHUKYISIpax

7.4

[ToHsiTHE MHOTOTPAHHMKA, OCHOBHBIE DJIEMEHTBI MHOIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHU W OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs MpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMoyroibHblil napaielenune] 1
ero cporcrea. [Iupammna: n-yrojgbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IMHUPAMUIBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHASA U YyCeu€HHAs MUPaMUA.
OnemMeHTBl Npu3Mbl M nupamunabl. [IpaBuiibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPAaBWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUAA,
IpaBUJIbHAS TPEYroybHas MUpaMKia U IpaBUIbHBIA TeTpadap, kyO. Ilpeacraienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp U ukocayapyrue CedeHus
IPU3MBI U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHUpaMujax, [apajuielienunenax, MpaBHIIbHBIX
MHOTOTpaHHHKaX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSMON TPU3MBI, TUIOIAb OCHOBAHHIH,
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TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60K0BOM MOBEPXHOCTH U
MIOBEPXHOCTU NPABWJIBHOW NUPaMHUABI, TEOpEMA O IUIOMIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY IUIOIIAASMUA TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KJTACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTh, 00pa3yolIne IUIMHIPUUECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON TMOBEepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBask MOBEPXHOCTD,
o0pa3yrolas 1 ocb, TUIOIIAlb OOKOBOM U MOTHON MOBEPXHOCTH

6.2

Konnyeckas moBepxHOCTb, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYeckoi moBepxHOCcTH. KoHyc: ocHOBaHMe W BepIIMHA, OOpasyromiass U OCbh,
I0maas OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrommue u
BBICOTA, OCHOBaHUs U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuameTp, IUIOMalb MoBepxHOCcTH cheprl. Banmuoe
pacnosnoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIIOmaab

chepsl

6.4

N300paxkeHune Ten BpalieHus Ha MII0CKOCTU. Pa3BépTka MUIMHIpa U KOHYCa

6.5

KomM0Ounamuu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALCHUS

6.6

[TonstTe 06 o0béMe. OcHOBHBIE cBOHCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u ciueactsust u3 He€. O0BEM MHITMHIPA, KOHYCA.
O0BEM mapa u Twiomaab chepsl

6.7

[Tomo6HbIe Tena B mpocTpancTBe. COOTHONICHUS MEXY IJIOIAIIMH TTOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENT

6.8

Ceuenust nuiIMHIpa (MapajyieIbHO W TMEPHEHAUKYISIPHO OCH), CEUYeHHs] KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa

6.9

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXKeHUEe BeKTopa Ha yucio. PasnoxkeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnesna. Pemenue 3anay, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimue 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOU3BEICHNE BEKTOPOB. BbluKcieHHEe YIriioB MexAy NPSIMBIMH U TIJIOCKOCTSIMHU.
KoopaunaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a7a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, ANTOPUTMAMHU pELICHHS 3aad;
yMeHue (GOpMYJIHpOBATH W ONEPHPOBATH MOHATHUSMH: OMpEICIICHHE,
aKkcuoma, TeopeMma, CIEeACTBHE, CBOICTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIC (POPMYITMPOBKH; MPUMEHATh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUH;
MPOBOJMTH JI0KA3aTeNbHBIC PACCYKICHHS NP PEUICHUH 3a7a4, OIEHUBATh
JOTHYECKYI0  TMPAaBHIBHOCTh  PAcCYXIEHHWI; YMEHHE OIIepHpPOBATH
MOHSITUSIMHA: MHOKECTBO, TTOJMHOKECTBO, OINEpaIiy HaJ MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHHUHN U MPU PEIICHUU 3aj]ad, B TOM
YHCcIie U3 IPYTHX YU4EOHBIX MPEJIMETOB; YMEHHUE ONEPHPOBATH MOHATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad HA TUIOCKOCTH; YMEHUE 33/1aBaTh
M ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMHM; MUCIOJIB30BaTh rpadbl Mpu

peuieHuu 3aaa4y

YmMmenne OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBHOC 4YHCIIO, LEJIO0C YHUCIIO,
CTETICHb C IIeIBIM ITOKa3aTelleM, KOpEeHb HAaTypallbHOW CTENEHH, CTEIICHb C
paluOHAJIbHBIM ITOKAa3aTeJICM, CTCIICHL C HeﬁCTBHTeHBHBIM IIOKa3aTcJIEM,
JorapuM dUHCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJIbIX, pPAalUOHAJIbHLIX, HeﬁCTBHTeHBHBIX
YrCcel, yMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH O00IIHiA
JIeNuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™M EBkimmma npu
peIIeHNH 331a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCJIICHUC 3HA4YCHUU U npeo6pa30BaHH;1
BBIPOKECHUM CO CTENEHsSIMU W Jorapudmamu, npeoOpazoBaHHs APOOHO-
palMOHAIBHBIX  BBIPDAXKCHUHM;  yMEHHE  OIEPUPOBATH  ITOHATUAMM:

MOCIIEI0BATENbHOCTh, apu(MeTHuecKas Mporpeccus, TreoMeTpuiecKas
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mporpeccusi, OCCKOHEYHO YOBIBAIOIas TeOMETPUYECKash MPOTPECCHs;
YMeHI/Ie 3aJgaBaTrb II0CJICAOBATCIIBHOCTH, B TOM 4YHCIC C IIOMOIIBIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEPUPOBATh MOHATUSMHU: KOMIIJICKCHOE
quciio, COHpH)KéHHbIe KOMIIJICKCHBIC 4HCJIa, MO,Z[yJII: nu aprMeHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass W anreOpamueckas); YMeEThb
MPOU3BOJUTE apu(PMeTHUEeCKHEe IEHUCTBHS C KOMIUICKCHBIMHA YHCIIAMU;
HpI/IBO,Z[I/ITI: anMepH HUCIIOJB30BaHUA KOMIIJICKCHBIX YHCCII, OH@pI/IpOBaTI:
MOHATHSIMU:  MaTpuna 2X2 u  3x3, omnpeneinuTeab  MaTpHULbI,

I‘GOMGTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMHU: pPalMOHAJIbHBIE, HpPpPALUOHAIBHBIC,
MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEpPUPOBATH
MOHATUSIMHU: TOXAECTBO, TOXKIECTBEHHOE IMpeoO0pa3oBaHHE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTh
yYpaBHEHUN, HEpPAaBEHCTB M CHCTEM; YyMEHHME peulaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbl C IIOMOLIbIO Pa3JIMYHBIX IHPUEMOB; pEIIATh
yYpaBHEHHUs, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; MPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTHYEeCKUX

3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTeil HayKH U peallbHOM JKU3HU

YMeHue omepupoBaTh HOHATHAMH: (YHKOUS, YETHOCTH (YHKIUH,
NEPUOUYHOCTh (DYHKIIMHM, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DYyHKIMH, HauOoJbIIee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HENpepbIBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUCCKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpajl; YMEHHE HaXOAWTh AaCUMITOTHI rpaduka (GyHKIHH; yMEHHE
BBIYUCIIATH  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHHS, YACTHOTO U
KOMITO3UIIMY (YHKIMHA, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIC 3JIEMEHTApHBIX (QYHKUIUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIHUH,
HaXOJUTh HaAWOONBIINE W HAWMEHBIIUE 3HAYCHUS (YHKIUI; CTPOUTH
rpagKi MHOTOYJICHOB C HCIIOJB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanmu3a; MPUMEHATh TNPOM3BOJHYIO [UIS HAXOXACHHUS HAMIy4IIero

PEeIICHMA B IMPHUKIAJAHBIX, B TOM YHCJIC COLNHUAIBHO-9KOHOMHYECKUX H

47




bu3MYeCKUX 3a/1adax; HaXOAUTh TUIOMIAAN U 00BbEMBI (PUTYP C MOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[GJII/IpOBaHI/IH C

nomoInbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHH, oOpaTHas (YHKIIHS,
KOMIO3UIUS (DYHKIMHA, JIuHEHHas (QyHKUWSA, KBaapaTW4yHas (QYHKLUS,
pauMoHanbHas (QYHKLIMSA, CTeNeHHas (QYHKLIHA, TPUTOHOMETPUUYECKHUE
¢yHKuMu, OoOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMudeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKu H3yYEHHBIX
¢yHKUMH,  BBINOJHATH  IpeoOpa3oBaHus  rpadukoB  (YHKUIHH,
UCMOJIb30BaTh TPapUKKU Il W3Y4EHUs MPOLECCOB U 3aBUCHUMOCTEW, Ipu
pelIeHn: 3a7ad U3 APYruxX Y4eOHBIX MPEIMETOB U 3334 U3 pPealbHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJIYy BEJINYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpauKu (QPYHKIUH JUIs pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; U300pakaTb Ha KOOPAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIC 3aJa4d Pa3HBIX THIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HaJIOTH, 33Jla4d U3 O0JIACTH YIpPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(dbuHaHCAMM); COCTABISATH BBIPAKECHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl TIO YCIOBUIO 3aJlayd, HUCCIENOBATh IOJIYyYEHHOE pEUIEHUE U
OLICHUBATh MPABJONOAOOHOCTh pPE3yJAbTaTOB, YMEHHE MOJEINUPOBAThH
pea’bHble CUTyallud Ha $3bIKE MATEMATHKHU; COCTaBIIATH BBIPAXKCHMUS,
ypaBHEHHUs, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO 33/1a4H, UCCIEA0BaTh
MOCTPOCHHBIE  MOJENM C  HUCHONB30BaHHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeqHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE HW3BIEKaTh, MHTEPIPETHPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B TaOJIMIIaX, HA AUarpammax, rpadukax,
OTPaXXarollyl0 CBOMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; NMPEIACTABIATh
uHpopMaIMi0O C TOMOIIBID TaONWUIl ¥ JAWarpaMM; HCCIEI0BaTh
CTaTUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C MNMPUMCHCHUCM Fpaq)I/I‘IeCKI/IX
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpa)UuecKl UCCIEeIOBaTh COBMECTHBIC

HaOJII0ICHUS C TOMOIIBIO IMarpaMM pacCeUBaHUs M TMHEHHON perpeccuu

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT M CIIy4ailHOE
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COOBITHE, BEPOSTHOCTh CIYY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJNB30BAaHUEM TpapUUECKUX METOIOB; INPHUMEHSTh
(GOpMyIIBI  CIIOKEHHS W YMHOXEHHUS BEPOATHOCTEH, (OpPMYNy IOIHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATBbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSMM:  CllydailHas BEJIMYMHA, paclpenesieHHe BEpOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHUE, MUCIEPCUsl M CTaHAApPTHOE OTKIOHCHHE
CllyuallHOW  BEJIMYMHBI, (YHKIMM  paclpenesieHus: U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTEIbHOTO ¥ HOPMAIBHOTO paclpeelIeHni; yMEeHUe
UCTOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeAeieHUN I PelIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METO/BI BHIOOPOYHBIX
UCCIICIOBAaHM; yMEHHE TPUBOIUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIPIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX, YMCHHE
OIIEpPUPOBATH TMOHATUSMHU: COUETAHUE, MEPECTAHOBKA, YHUCIO COUYCTAHUH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHMe  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PAcCYKACHUS Ul PEIICHUs 33a7ad; OICHUBATh
BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJENb U

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMM: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE3O0K, JIy4, BEIMYHNHA yTIia, IJIOCKUN YroJl, IBYIrpaHHBINA
yroj, TPEXTPAHHBIA YTOJl, CKPEUIUMBAIOIIMECS TPsIMBbIE, MapauIeIbHOCTh U
NEePHEHAUKYIISIPHOCTD MPSMBIX M IIJIOCKOCTEHM, Yroia MEXIy HpsMbIMH,
Yroa MEXAy NpsAMOM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY HpPSIMBIMH,
paccTOsTHUE MEX]Y IUIOCKOCTSIMU; YMEHHE HCIOIb30BATh MPHU PEIICHUHU
3aJa4 U3y4yeHHbIe (DAKThl U TEOpPEMbI IJIAHUMETPUU; YMEHHE OLEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTeMaTHYECKHE
MOJENIM C NOMOIIBI TE€OMETPUYECKUX MOHATHM M BEJIWYUH, pELIaTh

CBS3aHHBIC C HUMU MMPAKTUYCCKUC 3aJa4n

10

YMeHue omepupoBaTh MOHATHUAMU: IUIOMAAbL (GUIyphl, 00BEM (QUTYpHI,
MHOTOTPAaHHHK, TPaBHJIbHBIA MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapajuienenurnes, Opu3Ma, NHpamuaa, (urypa u TOBEPXHOCTh
BpaIlIeHMs, HWIMHAP, KOHYyC, mmap, cdepa, Iuomans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUJBI, MPHU3MBI, KOHyCa, LWIMHApPA, 00BEM KyOa,

OPsIMOYTOJIBHOTO  MapajUleNienuneaa, MNUPaMUAbl, MNPU3MbI, LUWIMHIpPA,
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KOHYyCa, Il1apa, pa3BépTKa MOBEPXHOCTH, CEYEHUS KOHyCa W LMIMHIpA,
NapajuleJbHbIE OCH WJIM OCHOBAHMIO, CEUEHHUE Il1apa, IUIOCKOCTb,
Kacaromasicss  cdepbl, IWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEueHHue
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIICHUs, UX CEYEHHUs], B TOM YHCIIE C ITOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHus] U3y4yaeMbIX (UTYp, BBIABUTATh TUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBHIBATH HIIU
OmpoBepraTh HX; YMEHHE NPOBOAUTH KiaccHpUKanuioo GuUryp Imo
pa3IMYHBIM TpPU3HAKaM, BBIOJIHATH HEOOXOJUMBIC JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI

11

YMeHne omnepupoBaTh MOHATHUSIMH: JBIDKEHHE B MPOCTPAHCTBE,
HapaHHGHBHBIﬁ MepeHOC, CUMMCTPHA Ha IIJIOCKOCTH MW B IMPOCTPAHCTBC,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HbIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHbIE U MOAOOHBIE (UTYPHI, B TOM YHCIIE B MPHUPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUSCKUE OTHOIICHHS TIPU
pelIicHUU 3aJia4; HaXOAUTh TICOMCTPHUYCCKUC BCINMYUHLI (,Z[.HI/IHa, yrouJa,
JI01ab, 00BEM) TIPU PEIICHUU 3a7a49 U3 APYTHX YYCOHBIX MPEIMETOB U
u3 peaJII:HOI\/'I JKU3HH; YMCHHUC BBIYUCIIATL T'COMCTPUUCCKHUC BCIUYUHLBL
(nmuHa, yroJy, IUIOMAAL, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHUCJIC. IUIOHIAJb ITOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanb chepsl; 00béM Kyoa,
MMpAMOYT'OJIBHOI'O  HapaJliCiiCicaa, IMUupaMubl, I[IPU3MbI, OUWJIWHAPA,

KOHYCa, 1I1apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP

12

YMeHue onepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEIEHNE BEKTOpa Ha 4YHUCIO, pa3JIoKEHHWE BEKTOpa Mo Oas3ucy,
CKaJsipHOE TMPOW3BEACHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METO[

AJId pCHICHUA TCOMCTPHUYCCKUX 3ada1 U 3a/1a4 APpYTUX y‘IGGHBIX npeaMecToOB

13

YMeHne BRIOMpATh MOAXOMSIINA METO JJIS PEIICHUS 3a/1a4u; TOHUMAaHHE
3HAUMMOCTH MaTE€MaTHKA B W3YYCHUU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHE pAaclo3HaBaTh IMPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHUE MPUBOJUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUNA POCCUMCKON U MUPOBO MaTEMAaTUUYECKON HAYKH
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INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIepPKAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH LEIbIX YUCEI

Panmonanbupie  uncina. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOH, MPOIICHTHI,

2 OeCKOHEUHBIE TIEPUOTUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOM cTereHu. JleHCTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
L4 Crenens ¢ 1enpiM nokasareneM. CTeNeHb ¢ pallMoOHaIbHBIM NoKa3areneM. CBolicTBa
' CTCIICHU
L5 CuHyCc, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHI€HC YHUCIOBOrO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JetictButenbHple  4ucna. ApupMETHYECKHE OIepalud ¢ JICHUCTBUTCIBHBIMU
1.7 yuciaamy. [IpuOakEéHHbIE BEIUMCIICHUS, IPABUIa OKPYIJICHUS, IPUKUAIKA U OLIEHKa
pe3yJibTaTa BEIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKECHHMA
1.9 KommuiekcHbie uncna
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHANbHBIE YPaBHEHUS
2.2 HppanuonalibHbIC YpaBHEHHUS
2.3 TpuronomeTpuyeckne ypaBHEHHUS
2.4 [TokazaTenpHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 I{enbie 1 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10  VYpaBHeHwHs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuna cucTeMsl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 OyHKIWH U TpaduKu
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Oyukuus, cnocoObl 3ananus ¢yHkuud. ['papux dysxnumn. B3ammsao oOparHbie

> ¢yukunu. YétHeie n Heu€éTHBIe pyHKIMU. [leprnoanueckue GpyHKINH
OOnactp ompeneneHuss U MHOXKeCTBO 3HadeHMd ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauOomnbliee ¥ HamMeHblee 3HAaYCHHE
GYHKIMH Ha IPOMEKYTKE
13 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKINH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumnToThl rpaduxoB Qynkmuii. CsoiicTBa  QyHKIMIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHanusa
4.1 [TpousBoanas pyukmuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITAN
[Ipumenenne NTPOU3BOAHOW K UCCIICNOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. Haxoxaenre HanOOJNbIIEro U HAaMMEHbIEro 3HaueHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
5 MHoxecTBa U JTOTHUKA
5.1 MHoXxecTBO, onepaluu HajJ MHOKecTBamu. J(uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnwucareybHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 OUTyphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpAIICHUS
7.5 KoopaunaTel 1 BEKTOpPBI
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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