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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus sBasiercss OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CPEAHETO
oO1iero o0pazoBaHusi, Tak Kak 00€CreuYnBaeT BO3MOKHOCTh U3yU€HUs TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M IPEAMETOB TI'yMaHUTapHOIO IMKIJIA.
ITockonpky  JlorM4yeckoe  MbIIUIEHHE,  (OpMUpPYEMOE€  IpU  H3YYEHHUHU
00y4JaromUMHUCs TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU J0KA3aTEIbCTBE TEOPEM U
IIOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUM NPU PELICHUU N€OMETPUUYECKHUX
3a1a4, yMEHUE BBABUTaTb U ONPOBEPrarb TIMIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPY PELIEHUU 3a]a4 €CTECTBEHHO-HAy4YHOI'0 LHUKJIA, B YaCTHOCTH
duznyeckux 3aaay.

[lenb ocBoeHus mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha yriryOnéHHOM
YpOBHE — pa3BUTHE MHAUBHUIYAIbHBIX CHOCOOHOCTEH oOOydaromuxcs MpH
U3y4YEHUU F€OMETPHHM, KaK COCTaBISIOUIEH mpeamMeTHON obnactu «Marematuka u
uHpOpMaTUKa»  uyepe3  OOEClEUEHUE  BO3MOXKHOCTU  IPUOOpETeHHs U
UCIIONB30BaHUsl Oosee TIyOOKMX TIE€OMETPHUYECKHX 3HAaHUM U JeHCTBHIA,
CHEIU(PUIHBIX TEOMETPHUU, U HEOOXOIUMBIX JIJISl YCIEIIHOTO MPO(EeCCHOHATBHOTO
o0pa30BaHUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHpIMM 3a7jauaMu Kypca TE€OMETPUM Ha YIIyOJIEHHOM YpOBHE,
PacCIIUPSIOUIMMH U YCUINBAIOIIMMU Kypc 0a30BOro ypOBHS, SIBJISIOTCS:

paclMpeHre NpeaCcTaBIeHUs O T€OMETPUN KaK 4aCTH MUPOBOU KYyJbTYPHI U
(dbopMUpOBaHUE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIIM MHPOM;

(opMUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIYypax Kak o
BOKHEUIINX MATEMAaTHYECKUX MOZEISIX, MO3BOJLSIIOLIMX ONMUCBHIBATH M HM3ydaTb
pa3HbIE SBJICHUS OKPY’KAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO armapara mno pasaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpHH;

dbopMupoBaHHEe  yMEHHUS  BJAJETh  OCHOBHBIMH  TOHSTHUSAMH O
IPOCTPAHCTBEHHBIX (UI'ypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMyJ1 U yMEHHE UX NPUMEHSITb, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTH
HEeCTaHAAPTHBIE CIIOCOObI PeIIeHus 3aay;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKaxX, MOACIAX U B pealbHOM
MUpPE MHOIOTPaHHUKHM M Teja BpalleHUs, KOHCTPYUPOBATH I'€OMETPUUYECKUE
MOJICIIN;

(opMUpOBaHHE NOHHMMAaHUS BO3MOKHOCTH aKCHMOMAaTHYECKOIO MOCTPOCHHUS
MaTeMaTHYeCKUX TEeOpHil, (GOpMUpPOBAHUE TMOHHMMAHHUS POJU AKCMOMATHUKH TMpHU
IIPOBEJICHUN PACCYKICHUN;

(opMUpOBaHHE YMEHHs BIAJAETh METOJAMHU J0KA3aTEJIbCTB M AJITOPUTMOB
peuieHus, yMEHUsl HUX INPUMEHATh, MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a7ad U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,



dbopMHupOBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH JIOKAa3aTeIhCTB  IPHU
000CHOBAaHNY MAaTEeMAaTHUYECKUX YTBEPKIACHUN M POJIH AaKCHOMATHUKH B TIPOBEICHUN
JETYKTUBHBIX PaCCYKICHUH;

pPa3BUTHE U COBEPILEHCTBOBAHHE HMHTEIJIEKTYaJbHBIX W TBOPYECKHUX
CrOCOOHOCTEN 00yyarouuMxcsi, MO3HABATEIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
yMEHUH, KpUTUIHOCTH MBITIUICHUS, MHTEpeCca K U3YYCHUIO TEOMETPHUH;

dbopmupoBanre (PYHKITMOHAIILHONW TPaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSl pPAaclo3HABATh TMPOSBICHUS T'€OMETPUYECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaJbHBbIX KU3HEHHBIX CUTYyalUsIX U MPU U3YUYCHUH JIPYTUX
y4eOHbIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSI PEATBHBIX CHUTYaIlMii, WCCIEAOBAHUS TMOCTPOCHHBIX MOJICICH,
WHTEPIPETAINH TTOTYYECHHBIX PE3YIhTATOB.

OCHOBHBIMH COZIEP>KAaTEIbHBIMU JIMHUSAMU y4eOHOro kypca «l'eomerpusi» B
10-11 «xmaccax sBusawoTcs: «lIpsmMble M IJIOCKOCTU B MPOCTPAHCTBEY,
«Mnororpannukun», «Tena Bpamenus», «BekTopel W  KOOpAMHATBI B
IPOCTPAHCTBE», «/[BMIKEHUS B MPOCTPAHCTBEY.

ChopmynupoBanHoe Bo ®PI'OC COO TpeOoBaHME «yMETh OINEPUPOBATH
NOHATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM Ha YriayOJE€HHOM YpOBHE OOyudeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpkKATEIbHBIM JIMHUSM Y4EOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUW  pachpeiensercs He TOJbKO 0
CoJIepKaTeNbHBIM JTMHUSAM, HO U 10 TojmaM obydenus. Comepxanue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaraMm ocBoeHus DenepasbHON paboueit
pOrpamMMbl, pacnpeieNE€HHbIM MO TojaM OOy4YeHHs, CTPYKTYPHUPOBAHO TaKUM
00pa3oM, 4TOObl KO BCEM OCHOBHBIM, MIPUHIMITUAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamiaiiuch HEOJHOKPAaTHO. OTO TMO3BOJIAET OpPraHU30BaTh  OBJIAJCHHE
T€OMETPUYECKUMH TIOHATHSIMU ¥ HaBBIKAMH TTOCJIEI0BATEILHO U TIOCTYIIATEIBHO, C
coOJTII0/IEHHEeM TIPUHIIMIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00y4YaromUXCs, pacliupsst U yriayOmuss
e€, 00pa3ys MpPOYHBIC MHOKECTBEHHBIE CBSI3H.

[Tepexon kK U3y4EHUIO TEOMETPUHN HA YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3math ycmoBus i auddepeHnmanmm  0OydeHHUs, TOCTPOCHUS
WHIUBUYAIbHBIX 00pa30BaTENbHBIX MPOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3YyUYEHUE TEOMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAOIMIMXCS K TPOJOJKEHUIO W3YyUYCHUS MATEMaTHKU C
ya€toM BBIOOpa Oymymieir mpodeccun, obOecreuynBas MPEEeMCTBEHHOCTh MEKIY
001MM 1 ipodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOoro kypca «['eomerpus» Ha yriayOa€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 gaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEIH0).



COIAEPKXAHUE OBYYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ CTepeoMeTpud. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
NapajulesIbHble M CKpelmBaromyecs npsmble. [Ipu3Hakum CckpemumBaromuxcs
npsameIx. [lapamienpsHOCTh NIPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NAapaJlIeIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJUICIBHOCTD TPEX MPSAMBIX, MAPaJLIEIbHOCTh PIMOU
u 1iockocT. [lapamnenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OcCHOBHbIE CBOWCTBA MapajlIeIbHOTO MNPOEKTUpOBaHus. IM3o0pakeHue
buryp B mapayuienbHON MPOEKUUHU. YTl C COHAMPABICHHBIMH CTOPOHAMH, yTOJI
MEXAy NPSAMBIMH B NPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapajliebHbIe
IIJIOCKOCTH, CBOWCTBA IapaijleIbHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpajap, MNapajuleNenunesn,
MIOCTPOCHUE CEUYCHUM.

[IepneHaAuKyISIPHOCTE NPSIMOM M IJIOCKOCTH: IEPIIEHINUKYJIIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MNpsAMbIC MAPAJUICIbHBIE W NEPHECHAMKYJSIPHBIE K IIJIOCKOCTH,
IPU3HAK NEPNEHAMUKYJSIPHOCTH INPSIMOM M IUIOCKOCTH, TeopeMa O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHUE.
[leprieHIUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT mOpsAMOM 10  IJIOCKOCTH,  MNpoeKuuss  (Gurypsl Ha  IIOCKOCTb.
[lepneHAUKyISIPHOCTE  IUIOCKOCTEW: IPU3HAK  INEPHEHAMKYJSIPHOCTH  ABYX
IJI0CKOCTEN. Teopema o TpEX NEPHEHIUKYIAPaXx.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOW M INIOCKOCTBIO, IBYTPAaHHBIN
yTOJI, JIMHEWHBIM YIOJI ABYTPAHHOTO yriyia. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTJIBL.
CBolicTBa IUIOCKMX YIJIOB MHOrOrpaHHoro yria. CBoilcTBa IUIOCKHUX U
JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB M CHUHYCOB MJIA
TPEXTPAHHOIO YTJIA.

MHororpaHHuKu

Bunsl MHOrOrpaHHMKOB, pa3sBEépTka MHororpaHHuka. IIpumsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJHAasi IOBEPXHOCTh MIPU3MBI.
[Tapamnenenunen, NpsSAMOYTONbHBIA — IMMapajulelieNUMIe]] W  €ro  CBOMCTBA.
Kparuaiie myTM Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[TpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yrompHas mnupamuia,
npaBWibHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHe
IIPaBUIbHOW mnUpaMmunbl. IIpaBuiabHBIE MHOTOTPAaHHUKM: IPAaBWIbHAS IIPU3Ma H



IIpaBWJIbHAS IHPAaMMIA, NPABUIbHAA TPEYroJibHas IHpPaMHAA W NPaBUIIbHBIN
TeTpa’ap, KyO. llpencraBieHne O MpaBUIBHBIX MHOIOTPAHHUKAX: OKTAdIp,
JNOACKAdIP U UKOCAIP.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, JuaroHaliu, YIJIbL.
[Tmomaas OOKOBOM MOBEPXHOCTH W IIOJHOM MOBEPXHOCTH NPSMON IPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSIMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH M TOBEPXHOCTH MPABWIBHON MUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHOW MUPAMU/IBI.

CuMmmeTprss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B MPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunea, CHUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHsS IPaBWIBHOU
IIAPAMHJIBL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBbIE, COHANPABJIEHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIUMTAHHME BEKTOPOB, CYMMa HECKOJIbBKHX BEKTOPOB, YMHO)XEHUE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwio mapamenenunena. Teopema O pasloKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHbIM  BekTopam. lIpsmoyronpHass  cucremMa  KOOpAMHAT B
npoctpaHcTBe. KoopamHatel BekTtopa. CBsi3b MEXIy KOOPAMHATAMM BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJd Mexay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesa Bpalenus

[MoHATHS: IWIMHAPUYECKAs TOBEPXHOCTh, KOHHMYECKasi IOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTh, OOpasylomue moBepxHOcTed. Tema BpamieHHS:
IIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. B3aumHoe pacmoiioxeHue
chepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHus Ha IuIockocTu. Pa3zBépTka munmuHapa u koHyca. Cummerpusi cdepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOicTBAa 00bEMOB Ten. Teopema 00 o00bEMeE
OpSAMOYTOJBHOTO Napaienenunena u cieactsus u3 He€. OO0bEM mpsmMol u
HAKJIOHHOM NPU3MBI, IWIMHAPA, TUpaMUabl U KoHyca. O0bEM I1apa M 1apoBOTo
CerMeHTa.

KomOuHammu Tenm BpamieHuss U MHOTOTpaHHHKOB. [Ipu3ma, BhucaHHas B
IWIMHAD, ONHCaHHas OKoJo ImuHApa. llepeceuenwe cdepbl u mapa ¢
wiockocteio. Kacanue mapa u cdepbl miockoctbio. TloHsiTHE MHOTOrpaHHUKA,



OMHCAaHHOTO OKOJO c¢epbl, cdepbl, BOMCAHHON B MHOTOIPAHHUK WU TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHyCa, TUIOMAAs chephl U €€ JacTeu.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. PemieHue 3amady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB M TEJ BPAILIEHUSI: CEUYEHUS IUITUHIpa
(mapamienbHO YW TNEPHEHAMKYJSPHO OCH), CEUYEHHUsl KOHyca (mapaluiesibHble
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPIUIMHY ), CEUCHHUS IIapa, METOIbI TOCTPOEHUS
CEUYEHU: METOJ| CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHHUS, METOJ MEpPEHOCca
CEKYyLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumyd Haja BeKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOICTBa BEKTOPHOrO yMHOXeHHUA. lIpsMoyronbpHas
CHCTEMA KOOpAMHAT B mpocTpaHcTBe. KoopamHatel BekTopa. Pasnoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH T'€OMETPUUYECKHUX
3a;ad.

JABUKEeHUSA B MPOCTPAHCTBE

JIBrxenust npoctpaHcTBa. OToOpakenus. J[BUKEHUS U paBEHCTBO (UTYP.
OOmme cBoiicTBa NBWKECHHWH. BuIbl JIBWKEHWN: TapajIeNbHBIA TIEPEHOC,
LEHTpalibHasl CHUMMETpPUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYI MPSMOM.
[IpeobpazoBanus monodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIETO OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€Ha  POCCHIICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TPaKIAHCKOrO 0OIIecTBa (BBIOOPHI, OMNPOCHI M JPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBHUM C HX
GyHKIUSIMHA 1 Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
UCIIONB30BAaHUE JTHUX JOCTIKEHHMH B JAPYTMX HayKax, TEXHOJOTrusix, cepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMKEHUHM HAyKM M JEATEIbHOCTbIO YYEHOr0, OCO3HaHHE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKoOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAass 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]a4, PEIICHUN, PacCy ICHUN, BOCIPUUMUYHBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OTJIbIXa, PEryJisipHasl pU3nYecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy0oBOE BOCIMTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpeC K
pa3nuuHeiM  chepam  MpodeccHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIN BBIOOD
Oynymeld mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MareMaTHueckoMy  OoOpa3oBaHUIO U



caM0OOpa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
y‘-IaCTI/IIO B peIHeHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTeMaTquCKOﬁ HaHpaBJ'IeHHOCTI/I;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYphl, TTOHHUMAHUE BIIUSHUS
COIIMAJIbHO-APKOHOMUYECKHUX TPOIECCOB Ha COCTOSIHUE MPUPOJIHON M COIMAIbLHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3H3HHI>1 JJIA peHICHI/ISI 3a1a4 B 06HaCTI/I
OKpYy>XKarolel cpeapl, IUIAHUPOBAHUE TOCTYNKOB M OIICHKHM WX BO3MOXHBIX
MOCJICACTBUMN JIJIsl OKPY>KAIOIEH CPe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAHHE
MaTeMaTHYECKOW HayKd Kak c]epbl 4YemoBEeUeCKOW IesATEeNIbHOCTH, JTaroB €€
pa3BUTHUSI W 3HAYUMOCTH JUUISI Pa3BUTUSA I[IMBWIM3AIMU, OBJIAJICHUE S3BIKOM
MAaTeMaTUKM M MaTEeMaTUYECKOM KyJbTypOM KaK CpPEICTBOM IIO3HAHUSA MHDA,
T'OTOBHOCTb OCYHIGCTBJIHTB HpOGKTHYIO nu I/ICCHeI[OBaTeJ'H:CKy}O JCATCIIBHOCTD
WHAWBHUAYAJIbHO U B IPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJorunueckue JeicTBUA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
O00OBEKTOB, TIOHSATHH, OTHOIICHWNW MEXAY TNOHIATHSAMH, (PopMymHpoBaTh
OTIpE/ICJICHUS] TIOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KpUTEPUHU MMPOBOIUMOI0 aHAJIN3a;

BOCIIPHHUMATh,  (opMyIupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPKACHHSIX, MpeAsiaratb KpUTEpUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
VHIYKTUBHBIX YMO3aKIOUEHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PEIICHWs, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBUA:



UCIIONIb30BaTh BONPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoOieMy,
yCTaHABIMBAaTh MCKOMOE U JaHHOE, (POPMHpPOBATH TUIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOrO 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOPMYIIMPOBaTH 00OOLICHUS W BBIBOJBI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HCCIEJOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJIyYeHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXkKe BbBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATh J€UIMTH MH(GOPMAIMU, TaHHBIX, HEOOXOIUMBIX JIsi OTBETa Ha
BOMPOC U ISl pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH WH(GOPMALMIO PA3TUYHBIX BHUAOB U
¢dbopm npencTaBiIeHus;

CTPYKTYpHUpOBaTh MH(OPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLICHHUBATH HaAEKHOCTD uHbOopMaluu o CaMOCTOSITEJIHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYITHPOBATH CYXKIACHHUS B COOTBETCTBHHM C YCIOBHSIMH U
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOKO TOYKY 3pEHUS B
YCTHLIX U MMHMCBMCHHBIX TCKCTAaX, AaBAaTb IMNOACHCHUA I10 XOI[y pemeHI/m 3aJadyu,
KOMMEHTHPOBATH IOJy4YEHHBIN pPE3yIbTaT;

B XOJIe¢ OOCYXXIIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOI TEMBI,
npoOJIeMBbl, pelaeMol 3ajavd, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>XKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIINA, B KOPPEKTHOU (hopme
dbopMyIMpPOBaTH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJITAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTAa, HCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe TeliCTBUS
Camoopranusanus:



COCTAaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIeHUs C
y4€TOM HMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPHAHTHI PELICHU ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJIEKT:

BJIaJ€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUSs
COBEpIIAEMbIX JEUCTBUN U MBICIUTEIbHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJIETh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTPOJSl Mpoliecca M pe3yJsibTaTa peIleHus
MaTeMaTUYECKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEILIEHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBUE Pe3yJIbTaTa LU U YCIOBUIM, OOBICHATH TPUUNHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIIEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eITeJIbHOCTD:

NOHMMAaTh U HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJTbHOU
paGoThl TpU pelIeHMH YYeOHBIX 3aJad, MNPUHUMATh LEJIb COBMECTHOMU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThlI, pacrpeaciisiaTh
BUJIbI pabOT, J10roBapuUBaThCs, OOCYXKIaTh TMPOIECC U Pe3yabTar paboThI,
0000111aTh MHEHUS HECKOIBKUX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyX)aeHUsI, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh paldOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJICHAMH KOMaH]Ibl, OIIEHUBATH
KaueCcTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMHU B3aHMOJICHCTBHSI.

IMPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAy4uTCs:

e CBOOOAHO ONEPUPOBATH OCHOBHBIMM MOHATHSMH CTEPEOMETPUM IIPH
pELIeHNN 3a]]a4 ¥ IPOBECHUN MAaTEMAaTHUYECKUX PACCYKICHUN;

e IPUMEHATh AKCUOMBI CTEPEOMETPUU U CIICACTBUSA W3 HUX NPHU PELICHUU
F€OMETPHUYECKHX 33/1a4;

e KJIACCU(pUIMPOBATh B3aUMHOE PACIIOJIOKEHHUE NPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATHUSAMH, CBSI3AHHBIMM C yIjJaMud B
IPOCTPAHCTBE: MEXAY MPSMBIMA B IPOCTPAHCTBE, MEXIY HIPSIMOM U
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSMH, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOONHO pAacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (TIpU3Ma,
nupamMua, MpSMOYTOIBHBINA MapajuieNenumne, Ky0);

e KJIACCH(PUIIUPOBATH  MHOTOTPAHHUKW, BbIOMpas  OCHOBAHHUS IS
KJ1IaccUuUKaIUH;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CEYCHHUEM
MHOTOTPaHHUKOB IJIOCKOCTHIO;

e BBINIOJHSITH napasuiesibHOe, LEHTPAJIbHOE U OpPTOTOHAJIBHOE
POEKTUPOBaHKUE (DUTYpP HA MIIOCKOCTh, BBIMOIHATh MU300paxeHus: Guryp
HAa TUIOCKOCTH;

e CTPOUTH CEUYEHHUS] MHOTOTPAHHUKOB PA3NMYHBIMU METOJAMH, BBINOIHITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (pHUTyD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOLIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamMua), FeOMETPUYECKUX TeJ ¢ TPUMEHEHUEM (HOpMYJT;

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B TIPOCTPAHCTBE, IICHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, IIEHTP, OChb U IUIOCKOCTh CUMMETPUU
buryper;

e CBOOOJHO ONEPUPOBATH MMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIMIOJHSATH ICUCTBUS HAJ] BEKTOPAMU;

e pelaTh 3a7a4d Ha JOKa3aTEIbCTBO MATEMaTHYECKUX OTHOIICHUU U
HAXOXKJEHUE TC€OMETPUYECKUX BEIIMYUH, MPUMEHSS HU3BECTHBIE METOJbI
IpU PEHICHUH MAaTeMAaTHYeCKUX 3aJlay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATH MPOCTEUIIINE MPOrPaAaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeOoOpPa3OBBIBATH M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTekax U pUCYHKaX;

e TMPUMEHATH TMOJIYYECHHbIE 3HAHUA HaA TNPaAKTUKE: CpaBHUBAThb U
aHAJM3UPOBATh PEabHbIE CUTyallUHU, MPUMEHSATh MU3YUYEHHBIE MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4ecKd  CcOpMYyJIMpPOBAHHON
npoOJemMbl, MOJEIUPOBATh peajbHble CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENIHU C HCIOJIb30BAHUEM I€OMETPUUYECKHUX
MOHATUN W TEOopeM, ammapara anreOpbl, peraTh MPAKTUYECKHe 3a/Iaddu,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUYECKUX BEJIMYUH;

e HMEThb MPEJCTaBJICHUS 00 OCHOBHBIX ATamax pa3BUTUS F€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUSL TEXHOJIOTHIA.

K koniy 11 kiacca oGyyaronuiicss HAy4uTCs:



CBOOOZHO OIEPUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYECKOM,
KOHMUYECKOW U CcepuyecKkoil TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYEHUS;

ONEepUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TEJIAMM BpAILEHUs: [UJINHAPOM,
KOHYCOM, c(hepoii u mapom;

pacro3HaBaTh Tenla BpalleHus (LMWIUHAP, KOHYC, cdepa U Imap) H
OOBSACHATH CIOCOOBI MOTYYSHHSI TEJ BPAILCHHUS;

KJIACCU(PUIIMPOBATh B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB M TE€J BpALECHUS,
00BEMBI M IUIOIIAM MOBEPXHOCTEW MHOI'OTPAHHUKOB M TEJI BpPALEHUS,
T€OMETPUUYECKUX TeJl C MPUMEHEHHEM (POpMYIT;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALUAMU TEN
BpallleHUs1 U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAHHBIN 0K0JIO cepsl, chepa, BNIUCaHHAS B MHOTOI'PAHHUK WM TEJIO
BpallleHUs;

BBIUUCIISITH COOTHOLIECHUS MEX/Ty IUIOMIAIIMU MIOBEPXHOCTEN U 00bEMaMu
IT0JTOOHBIX TEI;

n3o0paxkaTb u3ydaeMmble (UTYPBI, BBINOJHATH (BBIHOCHBIE) ILIIOCKHE
YEepTEKH U3 PUCYHKOB IPOCTBIX OOBEMHBIX (QUryp: BHUI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUEHHUS TN BPAICHHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M NPpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX;

CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B J€KapTOBOI cCTEMEe KOOPAMHAT;
pelaTh TeOMETPUYECKUE 3a7aUl HAa BBIYUCICHUE YIJIOB MEXAY NPSIMbBIMU
U IUIOCKOCTSIMHM, BBIUYMCIIEHHE PACCTOSHUN OT TOYKU 10 IUIOCKOCTH, B
IIEJIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEUICHNH;
CBOOOMHO OMEpPUPOBATh MOHSITUAMH, CBSI3AHHBIMH C JBUKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBIMOJHATh HM300paKE€HUST MHOTOTPAHHUKOB M TEJ BpallleHUus IpH
NapajuleIbHOM — IE€PEHOCE, LEHTPaJbHOW CUMMETPUH, 3E€pKAJIbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSMOM, TpeoOdpa30BaHus MOA00US;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIINHIpPA
(mapannenbHO U NEPHEHANKYJIISIPHO OCH), CEYEHMs KOHyca (IapaulebHble
OCHOBAHUIO U IPOXOASIINE YePE3 BEPIINHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METO/bl IOCTPOCHUS CEUEHUH: METOH CJEAO0B, METOA
BHYTPEHHETO MPOEKTUPOBAHNUSA, METO]] IIEPEHOCA CEKYIIEeH MI0CKOCTH;



JIOKa3bIBATh T€OMETPUUECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PEIICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoliMX HECKOJIbKO IIAroB PEHICHMS, €CIU YCIOBHS
NPUMEHEHUS 3a/1aHbl B IBHOU U HESBHOU (hopMme;

pelmarp 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYNH;

IPUMEHATh MPOTPAMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HA  NPAKTUKE:  CpPAaBHUBATH,
aHAJM3UPOBaTh U OLICHUBATH pEAJIbHbIE CUTYallMU, IPUMEHSATh NU3YUYEHHbIE
NOHATHUS, TEOPEMBI, CBOWCTBA B  IMpOLIECCE IOUCKA  PEUICHUS
MaTeMaTHYecKu  CQOPMYJTUPOBAHHOM  MpPOOJIEMBI,  MOJIEIUPOBATH
pealbHbIE CUTYAllMM HA S3bIKE T€OMETPUHU, HCCIENOBATh IMOCTPOECHHBIE
MOJENN C HCIOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNpPAaKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXOKJIEHUEM T'€OMETPUUYECKUX BEIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUHM Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUSL TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoabrpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacronoxeHue npsmsbIx B 6 1
MIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U INIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHqUKyIAPHOCTD NPSAMBIX U )5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYIIIBl U pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BekTtops! B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 00001IIeHNE U CHCTEMATH3aLIMs 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ii/m Konrpoabnsie IIpakTHueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypen
1 AHaIUTHYECKas TEOMETPUS 15 1
) [ToBTOpeHwE, 0606II.IGHI:IG u 15 1
CUCTeMaTHu3alus 3HAaHUI
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaau MOBEpXHOCTU U OOBEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwME, 0606II.IGHI:IG u 17 )
CUCTeMaTHu3alus 3HAaHUI
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTpoJsbHbIe
padoTsI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHoBHbIE MpaBuiIa U300pakeHUs Ha
PHUCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsiTHs cTepeoMeTpun: TOUKa, Mpsimasi,
IJI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuJia U300paKeHHsI Ha PUCYHKE
TJIOCKOCTH, MAPAJIIEIBHBIX MPSIMBIX
(OTpe3KoB), CepeMHBI OTpe3Ka

[ToHsATHS: IEpeceKaroIuecs MIOCKOCTH,
MIEPECEKAIOINEecs PsIMasi | TUIOCKOCTB;
MOJTYTIPOCTPAHCTBO

[ToHsATHSA: TIEpECEeKAIOIIUECS IIOCKOCTH,
MIEPECEKAIOINEeCs PsMasi M TUIOCKOCTB;
MOJTYTIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIMUX 00HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
CJIE/ICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbHIE
cnenctBus U3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4YeHUS TIPSMBIX U TIIOCKOCTEH

10

N3o0pakenue ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYEHHBIX IUIOCKOCTE. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

11

N3o0pakenue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETaMU

12

N3o0pakenune ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHust
MOJYYEHHBIX IUIOCKOCTE. PackpammBanue
MOCTPOCHHBIX ceucHU Pa3HbBIMU [IBETAMU

13

N3o0pakenue ceueHnit mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOAT Yepe3 UX
pé6pa. N3o0paxkeHune nepecedeHmst
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX ceucHu Pa3HBIMU [IBETAMU

14

Merton cnenoB 1uisi TOCTPOCHUST CEUCHU




15

Meroa cnenoB Asist MOCTPOCHUS CEUCHUN.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIJIOCKOCTEN

16

Mertoz cieqoB A1l HOCTPOCHHUS CEUCHHIA.
CaolicTBa niepece4eHNni MPSIMBIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX qepTencep"I M 3aI1MCh 111aroB
MOCTPOEHUS

18

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
o Tpém ToukaM Ha péopax. Co3ganue
BBIHOCHBIX qepTenceP”I U 3aI1MCh 111aroB
MOCTPOEHUS

19

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
o Tpém ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YEepTEKeH U 3alucCh 11aroB
MOCTPOEHUS

20

[TocTpoeHue ceueHuii B mupaMuie, Kyoe
o Tpém ToukaM Ha péopax. Co3ganue
BBIHOCHBIX YepTEKeH U 3aMuch 11aroB
MOCTPOEHUS

21

[ToBTOpenue manumeTpun: Teopema o
MIPOIMOPLMOHANIBHBIX 0Tpe3kax. [logobue
TPEYrOJbHUKOB

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacueTsl B cEUCHHUSIX Ha
BBIHOCHBIX YepTexax. Mcropust pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KouTponsHasg padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsmbIx B
npoctpadcTBe. CKpeluBaroIuecs
npsimble. [Ipu3HaKy cKpeuBarommxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMma 0 CyIleCTBOBAaHUHU U
€JMHCTBEHHOCTH IIPSIMOM MMapaJuIeIbHON
JAHHOM MPSIMOU, TPOXOASILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKaIIEH HAa JaHHOU
npsMoii. Jlemma o nepeceyeHun
MapajuIeIbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamrenpsHOCTB Tpex npsiMbIX. TeopeMa o
TpEX MapajuleNIbHBIX NpAMBbIX. Teopema o
CKPELIUBAOIIUXCS TPSAMBIX

27

[TapamnenpHOE MPOECKTUPOBAHMUE.
OcHOBHBIE CBOWCTBA NapAJIIEIBLHOTO
poeKTUpoBaHus. M300paxeHne pa3HbIX
¢uryp B napasienbHON MPOESKIUN

28

[lenTpanbHas npoekus. Yroiu ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeEILCTBO U
HCCIEI0BaHue, CBA3aHHEIC C
PACIIOJIOKEHUEM TIPSIMBIX B IPOCTPAHCTBE

30

ITonsATHA: MapaIeIBHOCTD NPSIMOM U
IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
MapaJUICIILHOCTH MIPSIMOU U TUIOCKOCTH.




CaolicTBa napamienbHOCTH IPSIMOK U
IIJIOCKOCTH

31

I'eomeTprueckue 3ajauy Ha BEIYMCIICHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIC C
[apaJIeIbHOCTBIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHune cedeHns, MPOXOIAIIETO Yepes3
JAHHYIO MIPSIMYIO HA YEpTEkKe U
[apaJuIeIbHOTO APYrou npsMoi. Pacyér
OTHOLLIEHUN

33

[MapannensHast MPOEKIUs, TPUMEHEHUE
IUTSL IOCTPOCHHUS CEUYCHUI KyOa 1
napauienenunena. Ceoncraa
napajjiejicumIicaa 1 Npru3mMbl

34

[TapannensHbie ockocTH. [Tpu3Haku
MapajuIebHOCTU JBYX TUIOCKOCTEH

35

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAsIIEH
yepes TOUKY, He MPUHAAJIEKAIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUSA U3 HEE

36

CaolicTBa napasuieabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH IPSIMBIX IIEPECCUCHUS
IIPY NIEPECEUEHUH IBYX NTapaJIJICIIbHBIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX IIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOUEHHBIX MCKAY napaJlyICJIbHbIMA
IUIOCKOCTSIMU; O IIEPECEUCHUU TIPSAMOM €
JBYMs HIapaJlIeIbHbIMU TJIOCKOCTSIMU




38

[ToBTropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOIBLHOTO
napajuiefienuneaa

41

Brrurcnenue 1iaMH OTpe3KOB B KyOe u
MPSIMOYTOJIBHOM IapajuleieuIe e

42

IlepneHqUKyYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
MEPIEHIUKYISAPHOCTU IIPAMOMN U
IIJIOCKOCTH

43

[leprieHAMKYIAPHOCTD MPSIMOUN 1
mrockoctu. [Ipusnak
MEePHEHIUKYISIPHOCTH MIPSIMOM U
MJIOCKOCTH

44

Teopema o CyleCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIIIPHON K INIOCKOCTH

45

[110cKOCTH U TepIEeHANKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

46

[1110CKOCTH ¥ MEPIIEHIUKYJIIIPHBIE UM
IPsAIMBIE B MHOTOI'PaHHHUKAX

47

[lepieHauKyIsIp M HAKIIOHHAS.
ITocTpoeHue nepneHuKyIsipa U3 TOYKU HA
IPSIMYIO

48

[lepnienauKkysip ¥ HAKJIOHHAS.




ITocTpoeHne nepneHuKyIsapa U3 TOUKU Ha
IPSAMYIO

Teopema o TpEX nepneHANKyIApax

49
(mpsimast 1 oOpaTHasi)

50 Teopema o Tp€x nepHneHANKYIAPAX
(mpsimast u oOpaTHas)

51 Yron Mexay CKpenMBarOIUMUCS
MPSAMBIMU
[Touck neprieHIuKyISPHBIX TPSIMBIX C

52 MOMOIIIbIO IEPIEHANKYISPHBIX
IIJIOCKOCTEN

53 OpToroHajibHOE MPOEKTUPOBAHUE
[Toctpoenue ceueHuit Kyoa, IpU3MBbI,

54 [IPaBUJILHON IIUPAMUJBI C TIOMOIIBIO
OPTOTOHAJILHOW MPOEKIINU
[Toctpoenue ceueHuit Kyoa, IpU3MBbI,

55 MPaBUWIbHOM MUPAMUJIBI C IOMOLIBIO
OPTOTOHAJILHOM IPOEKIUU
CummMeTpus B IPOCTPAHCTBE

56 OTHOCHTEJIBHO II0cKocTu. IlnockocTn
CUMMETPHUI B MHOTOIPaHHUKAX

57 [Ipu3Hak nepneHIuKyIIpPHOCTH MPSAMOU U
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUU

53 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
paccTosiHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHUM OT TOUKH JI0 IIIOCKOCTH

60 Crioco0ObI ONyCTUTh MEPIICHIUKYIISAPHI:




CUMMCTpPUA, CABUT TOYKHU I10
NapaieaIbHON MPAMON

61

CaBur no HenapauienbHON IpSIMOH,
U3MEHEHUE PACCTOSHUN

62

Kontponbnas padota "B3zanmuoe
PacrojoKeHUe MPSMBIX U TUIOCKOCTEH B
npoctpaHcTae"

63

[ToBTOpEHME: Yroa MEeKIy MPsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOM3BOJILHOM TPEYTOJbHUKE, TEOpeMa
KOCHHYCOB

64

IToBTOpEHME: Yroy MexKIY
CKPEIIMBAIOIINMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckne METObI BBIYUCICHUS
yrIJjla MeXAy NPSMBIMU B MHOIOTPaHHUKAX

66

JByrpanubiii yroj. CBONCTBO JTUHEUHBIX
YIJIOB IBYT'PaHHOTO yTIJia

67

IlepnenukynspHele miaockoctu. CBoiicTBa
B3aUMHO NEPNEHAUKYIISIPHBIX IJIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIsIpHOCTH
IJIOCKOCTEM; TeOpeEMa O MPSIMOM
[IepECEUYCHUs ABYX IIIIOCKOCTEN
NEPIEHIUKYISIPHBIX TPEThEN INIOCKOCTH

69

[TpssMoyToNbHBIHN Mapaienenunesn; Kyo;
U3MEPEHMS, CBOMCTBA IIPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema o AuaroHanu NpSMOYTOJILHOTO




napajjeacnuicaa u CICACTBUC U3 Hee

71

CrepeoMeTpuyecKkre U MpUKIIaIHbIe
3a/1auu, CBSA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSIMBIX U TJIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOIIUECS MPSMBIE,
napasuieNibHble MIIOCKOCTH B CTAHIAPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MIIOCKOCTENW HA
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXy CKPELIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYaLUAX

74

PaccrosiHre OT TOYKH 0 MJIOCKOCTH,
paccTostHUuE OT MPSMOU JI0 TUIOCKOCTH

75

Brluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIICHAUKYJIIPHOMN IUIOCKOCTH

76

TpéxrpanHblil yroyi, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB AJIsI
TPEXTPAHHOTO yria

77

DneMeHTHI ChepUIEeCKON TeOMETPHH:
reoJie3nYecke JIMHUU Ha 3emiie

78

KonrponsHast padora "Yrisl u
paccrosHus"

79

Cucremaru3zanus 3HaHuN "MHOTOrpaHHUK
U €T0 3JIEMEHTHI"

80

[Tupamuna. Buasl nupamuy. [IpaBunsnas
nipamMua




IIpusma. IIpssmast ¥ HaKIOHHAS IPU3MBIL.

81 [IpaBunbHas npuzma !

22 [IpsiMoit napaienenunes, 1
MPSIMOYTOJTBHBIN TapaJuIeNenuie 1, Kyo

23 Brinykibie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykiibie MHOrOrpannuku. Teopema

84 Oitnepa. [IpaBuibHbIC U OTYyIPaBUIIbHBIC 1
MHOTOTPaHHUKHU

85 KonrponsHas padora "MHororpaHHUKH" 1

26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOPOB 1

89 [IpaBuno mapamnenenumnena 1

90 YMHOKEHUE BEKTOpa Ha YUCJIIO 1
PasnoxxeHnue BekTopa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
IJIOCKOCTH

92 CkansipHoe Mpou3BEICHUE 1

93 Boruncnenue yria Mex1y BEeKTopaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimune 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimne 3a1a4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1

98 O0001IeHrEe U cCUCTEMaTU3aIis 3HAHUI 1




99 O06o001IeHre U crucTeMaTH3alus 3HaHU| 1
100 Hrorosas koHTpoIbHAs paboTa 1
101 HToroBas KOHTpoJbHAsA paboTa 1
102 O06o001IeHre U crucTeMaTH3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

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

IToBTOpenue TeMsl "CkansgpHoe
MPOU3BEJICHUE BEKTOPOB"

IToBTOpEeHME TeMbI "Boruncienue yria
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHEHHE TPAMOH,
MPOXOIAIICH Yepe3 ABE TOUKH"

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

YpaBHEHHE NIOCKOCTH, HOpMaJlb,
ypaBHEHHUE IJIOCKOCTH B OTpE3Kax

BektopHoe npousBeneHue

JInHelHbIE HEPABEHCTBA, JIMHENHOE
IIPOrpaMMHUpPOBaHUE

JIuHeliHbIe HEpaBEHCTBA, TMHEIHOE
MpOorpaMMHUpOBaHUE

10

AHanuThyeckue MeTobl pacuéTa yria
MEX1y NPSIMBIMH B MHOT'OTPaHHHUKaX

11

AHaJIUTUYECKHE METO/IbI pacuéTa yria
MEXY IJIOCKOCTSIMA B MHOTOTPaHHUKAX

12

dopmysa pacCTOSIHUS OT TOUKH J10




IJIOCKOCTH B KOOpAMWHATAX

HaxoxneHnue paccTosiHUM OT TOUKHU 10

13
TUIOCKOCTH B KyOe

14 HaxoxneHnue pacCTosiHUM OT TOUKHU 10
IJIOCKOCTH B MPaBUIILHON MUpaMHIe

15 KonrponbHast padora "AHanuruyeckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTpaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METOJI CIEA0B
CeueHusi MHOTOIPaHHUKOB: CTaH/IapTHbBIE

18 IJIOCKOCTH, NIEPECEUEHUS IPSAMBIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
NapauleIbHbIE CEYECHUS

20 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
pacy€T OTHOIIECHUI
[TapannensHble NpsSIMbIE U MIJIOCKOCTH:

21 YIJIBI MEXKY CKPELIUBAIOIIMMUCS
MPSIMBIMU
[lepnieHnuKyAsIpHBIE IPSMBIE U

2 IJIOCKOCTH: CTaHJAPTHBIE Maphl
NepHeHIUKYISPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnieHnuKyAsIpHBIE IPSMBIE U

23 TJIOCKOCTH: TEOPEMA O TPeX
MepHeHIuKyIsIpax

24 [TeprienaAnKyApHBIE IPSMBIC U




IINIOCKOCTHU: BBIYMCJICHHUA OJIMH B
MHOTI'OrpaHHHUKax

25

[ToBTOpEHME: TIIOIAAN
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
IoIIaAeH, COOOpaKeHUS MOA00MS

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJIEHUKOB, (DOPMYJIBI JIJIs
IoIIaAel, COOOpaKeHUS MOA00MS

27

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJLHUKOB, (POPMYJIBI 1JIs
TJI0IAIeH, COOOpaKeHUSI TIOT0OMS

28

[Inomany ce4eHrii MHOTOI'PaHHUKOB:
IUIOLIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOI00Us

29

[Inomany ce4eHrii MHOTOI'PaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEHUS TOA00MS

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHHUKH, CEUEHUS
MHOTOTpaHHHUKOB"

31

0O06bEM Tena. O6beM PSIMOYTOILHOTO
napauiesienumne ia

32

3anaun 00 yaBOCHHUU Ky0a, O KBaJparype
Ky0a; O TPUCEKITH yTia

33

CrepeoMeTpHYecKHe 3a/1aull, CBI3aHHBIE C
00BEMOM TPSIMOYTOIBHOTO
napaJuiesenure/a

34

[Ipuknamubie 3a7a4u, CBI3aHHBIC C




BBIYHCIECHHEM 00BEMA IpsAMOYTOJIbHOT'O

napajuiesenumnena

35 O0BEM npsMOit TPU3MBI

16 CrepeomeTpruecKue 3a1a4u, CBSI3aHHbIE C
BBIUHCIICHHEM 00bEMOB MPSIMOMN TPU3MBI

37 IIpukitaguele 3a1a4u, CBsI3aHHbIE C
00BEMOM MPSIMOM PU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 ornpenenéuHoro uHTerpana. O0bpEm
HAaKJIOHHOH IPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaia. O0béM
MAPaMUJIBI

40 ®opmyna 06béMa mupamuael. OTHOIIEHHE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 ®opmyna 06béMa mupamuael. OTHOIIEHHE
00BEMOB MUPaMHU/ C OOIIUM YTIIOM

4 CrepeomeTpuuecKue 3aja4u, CBSI3aHHbIE C
00BbEMaMK HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpHUueCcKUe 3aJJa4u, CBA3aHHBIE C
00BEMaMH TUPAMHUTBI
[Mpuknanueie 3ana4un mo Teme "OOBEMBI

44 Ten", CBSI3aHHbIE ¢ 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHBIE C O0BEMOM MTHUPAMHUIBI

46 [Ipumenenne 00bEMOB. Brruncnenue

pacCTOsAHHUA A0 IMMIIOCKOCTHU




KonTponbnas padbota "O0béM

47 MHOTOTpaHHUKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yromue UIHHIPIIECKON
MMOBEPXHOCTHU

49 Humaap. [pssmoit KpyroBoil UIUHIP.
[Tnomiaap MOBEPXHOCTH HUIMHIPA

50 Konunyeckast noBepxHOCTh, 00pasyroiue
KOHMYECKOM moBepXxHOocTH. KoHyc

51 CeueHue KOHyca IIO0CKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxeHune
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuyecKkue 3ajauu Ha

55 JIOKa3aTeIIBCTBO 1 BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN LUITUHIPA, KOHyCa
CrepeoMeTpuyecKkue 3aja4u Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MIOCTPOCHHUEM CEUCHUN HUIMHIpA, KOHyCca

57 IIpukiiaguele 3a1a4u, CBsI3aHHbIE C
LUMAJTUHIPOM

58 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
LUMAJTUHIPOM

59 Cdepa u map




60

[Tepecedenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepbr
TUIOCKOCTHIO. By u m300pakeHue mapa

61

[Tepeceuenue cepsl u mapa ¢
ockocTrio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bua u n300pakenue mapa

62

VYpasuenue chepsl. [Lnomanp cheps! u e
yacTeu

63

CummeTtpust chepsl U mapa

64

CrepeomeTpuueckue 3a1a4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit u mapom,
MOCTPOCHUEM MX CEUCHHH TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE cO chepoit u mapom,
MMOCTPOCHUEM UX CEYCHHH ITOCKOCTHIO

66

[MpuknagHbie 3a71a4u, CBSI3aHHBIC CO
cdepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
moxoous

68

Paziauunsie KOM6HH3.L[I/II/I TCJI BpallICHUA U
MHOTI'OIrpaHHUKOB

69

3anauu no teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

70

3agaun o Teme ""Tena 1 MOBEPXHOCTH
BpaieHus"




71

Konrponsnas padora "Temna u
MOBEPXHOCTH BpalieHus"

72

O6béM muuHIpa. Teopema 06 00bEMe
npsAMOro quJIMHApa

73

Brranciienne 00bEMOB TeIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. O0béM
KOHyca

74

[Tmomaay OOKOBOM U IOJIHOH
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIMHIPA,
KOHycCa

76

[Tpuknamueie 3agaun mo Teme "OOBbEMBI 1
IJIOIAIM TOBEpXHOCTEN Ten"

77

OO0BEM mapa 1 MIapoBOTO CEKTOPA.
Teopema 06 o6vEMe apa. [Tmomans
cdepsl. CTepeoMeTpUUIeCKUE 3a1a4H,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
11apa, IapoBOro CErMeHTa U IIapOBOTO
CEeKTOopa

78

[Tpuknamueie 3agaun mo Teme "OObEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM I1apa 1
wionaapio cgeprbl. COOTHOIICHUS MEXIY
IUIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMH
MOTOOHBIX TET

79

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa 1pu mog00uu.
CrepeoMeTpHUYECKUE 3a]1a91, CBA3AHHBIC C




BbBIYUCIICHUEM 06’béMOB TCI U HJIOH.I&I[Cﬁ
MOBEPXHOCTEN

80

Konrponsnas padora "[lnomanu
MOBEPXHOCTU ¥ 0OBEMBI KPYTJIBIX TET"

81

JIBrxenus npoctpancTBa. OTOOpakeHMUS.
JIBrokeHus u paBeHcTBO (uryp. OOrme
CBOICTBA IBMKECHUU

82

Buabl nBukeHHil: napamiebHbIN
MepPEHOC, IIEHTpaJbHass CAMMETPHS,
3epKajbHas CHMMETPHSI, TOBOPOT BOKPYT
MpAMOi

&3

[TpeobpazoBanus nmomxoowus. [Ipsmas u
cdepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHEHUE
JIBUKCHUS

85

Kontponbnas padota "BekTopsl B
npocTtpaHctae"

86

O6o6maromee nmopropenue 11 monsTuii u
MeTo0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIsl 3HAHU:
"[TapayienbHOCTh MPSAMBIX U TIIIOCKOCTEN
B MpocTpaHcTre"

87

Oo6o6maromee nosropenue 11 nmousTuit u
MEeTOJI0B Kypca reomeTpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHU:
"BekTopsl B mpocTpaHcTse"

88

Oo6o6m1aromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11




KJ1aCCOB, CHCTeMaTH3allMs 3HAHUIA;
"BekTopsl B mpocTpaHcTse"

89

Oo6o6mtaromiee nosropenue 11 nmousTuit u
MeTo0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3allis 3HAHMI
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee moBTopenue 11 moHsTHii u
MeTo0B Kypca reometpun 10-11
KJ1aCCOB, CUCTEMaTH3alMs 3HAHUIA;
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reomeTpun 1011
KJ1aCCOB, CUCTEMaTH3alMs 3HAHUIA;
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYTJibIX TN

92

O6o6maromee moBropenue 11 moHsTHii u
MEeTOJI0B Kypca reomeTpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIA;
"[Tnomaan MOBEPXHOCTU U OOBEMBI
KpYTJbIX TN

93

Hrorosas koHTpoOabHAs paboTa

94

HToroBasi KOHTpoJbHAsA paboTa

95

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTHu3alus 3HaHUui

96

HcTopus pa3BuTHS CTEpEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI




97

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBbIOTEPHBIX TEXHOJIOTHI

98

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJOTUI

100

Hcropust pasBUTHS CTEPEOMETPUM KAK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

101

HcTopust pa3sBUTHS CTEPEOMETPUH KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

102

HcTopust pa3sBUTHSA CTEPEOMETPUH KaK
HayKH U €€ POJIb B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOU TIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI
NpoBepsieMoro .
00pa30oBaTeIbHON MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSMU: TOUYKA, MpsIMas, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIEICTBUS M3 HUX TPU PEIICHUU
' reOMETPUYECKHX 337124
73 OnepupoBaTh TOHATHSAMH: TAPALICTLHOCTh W MEPICHAUKYIISPHOCTH
' HPAMBIX U IIOCKOCTEM
74 KnaccudunupoBars B3auMHOE pPACIONIOKECHHE NPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: JBYTPAHHBIM Yroji, TpaHW ABYTPAHHOTO YIJIa,
7.5 pebpo IBYrpaHHOTO yTria, JHHEWHBIH Yrojl JIBYTpPAaHHOTO yTiia, IpaaycHas
Mepa JBYTPaHHOTO yria
76 OnepupoBaTh MOHATHSAMHU: MHOTOTPAHHUK, BBITYKJIBIA ¥ HEBBITYKJIBIH
’ MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, TIPABHUIIbHBI MHOTOTPaHHHK
77 Pacrmio3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHHUKOB (TIHpamuza, NpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne]1, Kyo)
KnaccudpunupoBarh  MHOTOTpaHHUKH,  BbIOMpass  OCHOBAaHUS IS
7.8 KJIacCU(UKAUU (BBIMYKIbIE U HEBBITYKIIbIE MHOTOTPAHHUKY, MPAaBUIbHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIE IPU3MBI, TAPAJLICIICTIATIC B )
7.9 OnepupoBaTh NOHATUSAMU: CEKyIIas INIOCKOCTh, CE4EHUE MHOTOTPAHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOSHUS CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
’ METOJI CIEI0B
Ctpouth ceyeHHS MHOTOTPAHHHKOB METOJOM CIIEJOB, BBIMIOIHATH
7.11 (BBIHOCHBIE) IIJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXKACHHWE TE€OMETPHUECKUX BEIMYMH IO OOpasuam
WIA alTOpUTMaM, TPHUMEHSSI HW3BECTHBIC AaHAJUTHYECKHE METOIbI TIpHU
7.12 pEelIeHHH  CTaHAApTHBIX MAaTeMaTUYeCKHMX 3aJad Ha  BBIYMCICHHE
pacCTOSIHUN MEXTy ABYMsSI TOYKAMH, OT TOYKU JO TMPSMOHM, OT TOUYKHUIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pemrate 3amaum Ha HaXOXKACHHWE TE€OMETPHUECKUX BEIMYMH IO OOpasiam
713 WIA alTOpUTMaM, TPUMEHSSI HW3BECTHBIC AaHAJUTHYECKUE METOIbI TIpU

pELIEHUN CTaHJAPTHBIX MATEMATHYECKUX 3a]ad Ha BBIYMCIICHUE YIJIOB
MEXAY CKPCIIMBAIOIUMUCA MNPAMBIMH, MEXKIY IMPSIMOM M IUIOCKOCTBIO,




MEXAY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIA/IM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpza) ¢ NMpUMEHEHHEM (OpMyJl, BBIUUCIATH COOTHOILICHUS MEXIY
TUTOIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMHU MTOT00HBIX MHOTOTPAaHHUKOB
715 OniepupoBaTh TOHATHUAMH: CHMMETPHS B TPOCTPAHCTBE, IEHTP, OCh U
’ MJIOCKOCTh CHMMETPHH, IIEHTP, OCh M TNIOCKOCTh CHMMETPUHU (DUTYPBHI
W3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATh HHPOPMAIMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Qurypax, NpPEACTaBICHHYIO Ha
YepTeKax U pUCyHKax
[IpumensaTh TeomeTpudeckue (GakThl OIS PEIMICHUS CTEPEOMETPUUYECKIX
7.17 3a1a4, MPEANONAralIiuX HECKOIbKO IIArOB PpEILICHUs, €CIH YCIOBUS
NPUMEHEHHUS 3a/IaHbI B SBHOU (hopme
718 [IpuMeHsATh mpocTeWlre NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
’ KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELUICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBOANTE NpPUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B TPHUPOJE H
’ JKU3HH, PACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPHHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEaAlbHbIE
CUTyalluu ¥ MPUMEHITh U3yUCHHBIC MOHATUS B MPOIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu cPOpPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peabHbIC
7.20 CUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOIEIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TOHITHI M TEOpeM, armapara ajareOpsl,
pemaTth  MpPaKTHYECKHWE  3a7a4d,  CBS3aHHBIE C  HaXOXKJICHHEM
T€OMETPUUYECKUX BEITNINH
11 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBePsIEMOro .
0o0pa3oBaTe/IbHOM NMPOrPpaMMbl CpeHero 001ero od0pa3oBaHusi
pe3yabTara
6 I'eomerpus
OniepupoBaTh MOHATHAMU: IWIMHAPUYECKAs TMOBEPXHOCTb, 00pa3yroline
6.1 UWJIMHAPUYECKON TMOBEPXHOCTH, UWJIWHIAP, KOHUYECKAas MOBEPXHOCTb,
00pa3yrolire KOHMIECKOW MOBEPXHOCTH, KOHYC, ChepruiecKas MOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpamieHus (LMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBats B3auMHOE pactiosiokeHHe Chephl U MIIOCKOCTH
OrnepupoBaTh NOHIATHSMU: IAPOBOM CErMEHT, OCHOBAHME CETMEHTA, BHICOTA
6.5 CerMeHTa, LIapOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOS, BHICOTA MIAPOBOIO
CJ1051, IIAPOBOM CEKTOP
6.6 Beruucnsate  0o0BEMBI M IUIOMIAAM  TOBEPXHOCTEH TEN  BpAIICHUS,




TeOMETPUUECKUX TEJI C IPUMEHEHUEM (popmyi

6.7

OnepupoBaTb TNOHATHSAMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNMCAHHBIN OKOJIO c(epbl, cepa, BIUCaHHAsT B MHOTOTPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIATE COOTHOMICHHSI MK IIOMAASIMK TOBEPXHOCTEH M 00bEMaMu
IMOAOOHBIX TEI

6.9

N3obpakaTs u3yudaemble (UTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BoInoniHATE  (BBIHOCHBIE) IIJIOCKHE YEPTEKH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (Quryp: BUI CBEpXy, COOKYy, CHHU3Y; CTPOUTH CEUEHHUS Tell
BpalleHus

6.11

W3Bnekatb, WHTEpNpETHpPOBaTH M MpeoOpa3oBbIBaTh HH(OpMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (uUrypax, IMpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKaxX

6.12

[TpumeHsTh reoMeTpuueckre (axKThl ISl PEUIeHHs] CTEPEOMETPHUUECKUX
3aa4, MPENOaraloliiX HECKOJbKO MIaroB peIIeHUs, €CId YCIOBUS
NPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONMHATS  JCHCTBUS  CIIOKEHHS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4ucio, 06’[)51CH$ITL, KaKHUMH CBOﬁCTBaMH OHHU
o0JagaroT

6.15

[TpuMeHsTh NpaBUIIO Napajuieienuneia Ipy CI0KEHHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATUSAMM: JEKAPTOBbI KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, yroJl
MEXly BEKTOpaMH, CKaJISIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUTAHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB U IPOU3BEIACHUE BEKTOpa Ha YHUCIO, YIOJ
MEXAY BEKTOPAMHM, CKaJSIPHOE IIPOU3BEIEHUE, PACKIAAbIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpAUHAT

6.19

Pemate mpocteiiiine reomerpuyeckre 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemate 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUN U
HaXOKACHUC TCOMCTPUYCCKUX BCIIMUYUH I10 06pa3uaM W aJIropuTtMam,
IMPUMCHAA HU3BCCTHBIC MECTOAbI npu peHICHUN CTaHAAPTHBIX
MAaT€MAaTHYCCKUX 3a1a4

6.21

[IpuMeHsaTh mOpocTeilre NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

6.22

[TpuBOaUTE MpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje
YKU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB F€OMETPHUU B UCKYCCTBE

6.23

HpI/IMeHSITB IMOJIYYCHHBIC 3HAHUWA Ha IMPAKTHUKE: aHAJIM3UPOBATH PCAILHBIC




CUTyalluu ¥ MPUMEHITh U3yUCHHBIC MOHATHUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku cPOpMYJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peabHbIE
CUTyallud Ha S3bIK€ TE€OMETPUH, HCCIEAOBATh IMOCTPOCHHBIE MOJENIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpeM, ammapaTa aareOpsl,
pematb  MpaKkTUYeCKUWEe  3aJauyd,  CBS3aHHbIE C  HAXOXACHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepHeMblf/i IJIEMEHT COACPKAHUA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCHOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHoe pacnosnoxkeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MTapalie/ibHbIE
U CcKpelmuBarouecs npsamsle. [lapamienbHOCTs NpsAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE: IApaJUIeIbHBIE IPSIMBIE B IPOCTPAHCTBE, IAPAJUIEIBHOCTh TPEX
IOPSMBIX, MapaUICIbBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPAaBICHHBIMU
CTOPOHAMHU, YTOJ MEXIy NpSIMBIMU B MpocTpaHCcTBe. llapamienbHOCTh MIOCKOCTEH:
napasulesibHble TUJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IIOcKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IIJIOCKOCTU: TEeTpadap, KyO, mapajuieNenunen,
MOCTPOEHUE CEUCHUI

7.3

[lepneHIUKYISIPHOCT MNPSAMON M IUIOCKOCTU: MEPHEHIUKYJISIPHbIE MpSMBIE B
IIPOCTPAHCTBE, MPsIMbIE MapajlieibHble U MEePHEeHANKYISIpHbIE K MIOCKOCTH, MPU3HAK
MEPIECHANKYISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOPEMA O MPAMON MEePHEHAUKYIIPHOU
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YroJl MEXY MPSAMOM U IUNIOCKOCTBIO, IBYTPaHHBIN
yTOJI, INHEWHBIN yroJl IByrpaHHoro yria. [lepneHauKkynsp U HaKIOHHBIE: pacCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSMOMN 10 TUIOCKOCTH, TMPOEKLIUs (PUTyphI HA
IUIOCKOCTh. [lepneHanKyIsIpHOCTh MIOCKOCTEN: NMPU3HAK NMEPHEHANKYISPHOCTH JBYX
mockocTei. Teopema 0 TpEX MeprneHUKyIsIpax

7.4

[ToHssTHE MHOTOTPAHHMKA, OCHOBHBIC DJIEMEHTHl MHOTOIDAaHHUKA, BBIITYKJIbIE H
HEBBINTYKJIBIE MHOTOI'DAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpaHM W OCHOBAHMS TNPHU3MBI, IpsMas M HAKIOHHAs IMpPU3MbI, OOKOBas W
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsaMoyroiabHbIi MapaieNenuIe] u
ero csoictBa. Ilupammpa: n-yrosnpHas nupamuia, TpaHd U OCHOBAHHE IHPAMHUIBIL,
OOKOBasi M TOJHAs MOBEPXHOCTb NMHUPAMUJbI, NpaBWIbHAA M yCeUEHHAs MUPaMHUJA.
OnemMeHTsl Npu3Mbl WM nupamunabl. [IpaBWiIBHBIE MHOTOIDAaHHUKH: IIOHSATHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IIPABWIbHAs IIpU3Ma M IpaBWIbHAs IHPaMHUIA,
NpaBUiIbHAS TPEYrojbHas MUpaMHUia U MpaBWIbHBIA TeTpasap, kyO. IIpencraBnenue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOACKa’aAp u ukocadapyrue CedeHus
IPU3MBbI U TUPAMMU/IBI

7.5

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TIOCKOCTH.
DOneMeHThl  CUMMETpUM B TIHUpaMuax, Hapajulelienunenax,  MpaBUIbHBIX
MHOTOTpaHHHUKaX

7.6

Brruncienue 31eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIA b OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMON Tpu3MbL. [ 11011 as 60KOBOI MOBEPXHOCTH H
MIOBEPXHOCTU NPABWIBHOW MUPAMHUABI, T€OpEMa O IUIOMIAJA YCEUYEHHOM MHPAMMUJIBI.
[Tonsitne 06 00bEMe. OOBEM MTUPAMUIBI, IPU3MBI

7.7

IMomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXTY IUIOIMIAISIMH MOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yrollue WIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHAPUYECKON MOBEepXHOCTH. LlunmuHap: ocHOBaHHS U OOKOBasi MOBEPXHOCTD,
o0pa3yromas ¥ 0Ch, TUIOIIAb OOKOBOM U MOTHON TOBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yroline KOHUYECKO MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYeCcKoi moBepxHOCTH. KoHyc: OCHOBaHME M BepuIMHA, OOpasyiolias U OCh,
momaas OOKOBOM M TIOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opa3zyromme
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, TuaMeTp, IUIOaab nmoBepxHoctu cheprl. Bzaumuoe
pacnosoxeHue cdepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIomaab

chepsl

6.4

N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH. Pa3BEpTKa MIMHApa U KOHyca

6.5

KomOunammu Ten BpaieHuss 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTUCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALLECHUS

6.6

[Tonstre 06 o0béMe. OcHOBHBIE cBocTBa 00BEMOB Ten. Teopema o0 00BEME
MPSIMOYTOJIBHOTO MapauieNienuena u ciueacTpus u3 He€. O0bEM NUIMHIPA, KOHYCA.
O06bEM mrapa u wiomaas cheps

6.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY IUIOMIAIIMHU TIOBEPXHOCTEH,
00bEMaMU ITOJIO0HBIX TEI

6.8

Ceuenust nunuHIpa (MapajjieIbHO W MEPHEHAUKYJISIPHO OCH), CEYEHHsI KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXOSIIEE YEPE3 BEPILNHY ), CEUEHHUS LIapa

6.9

Bextop Ha miockoctu M B mpocTtpaHcTBe. ClOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHO)XeHue BeKTopa Ha 4ucio. PasnoxeHue BekTopa Mo TPEM HEKOMILJIaHAPHBIM
Bektopam. [IpaBuio nmapamnenenumnena. Pemenue 3aad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOpAMH

6.10

[IpsiMoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaum B KOOpAMHATAX. YToll MexkIy BekTopamu. CkalspHoe
MPOM3BEJCHNE BEKTOPOB. BbIumClieHHE YIIOB MEXAy MNPSIMBIMU U TUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TpeOOBAHUSA K MPeAMETHBIM Pe3y/JbTAaTaM O0CBOCHUSA
NPOBEPSIEMOr0  OCHOBHOI 00pa30oBaTeJIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne Meromamm J0Ka3aTeNbCTB, AITOPUTMAMHU PEIICHHS 3a/ad;
yMeHue (GOopMyJIHpOBaTh W ONEPUPOBATH MOHATUSAMH: OMNpEIeNCHHE,
aKCHOMa, TeopeMa, CIIEACTBHE, CBOWCTBO, IPHU3HAK, [OKa3aTEIbCTBO,
paBHOCWIbHBIE (POPMYIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHUpPOBATH
o0paTHOE ¥ TPOTUBOIIOJIOKHOE YTBEP)KICHUE, TMPHUBOAWTH MPUMEPHl U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MaTeMaTHYeCKOW HHIYKILUY;
IPOBOJNTH J0Ka3aTeIbHBIC PACCYKICHUS MIPU PELICHUH 33/1a4, OLIEHHUBATh
1 JOTMYECKYI0O  TPaBHJIBHOCTh  PAcCyXJIEHHH; yMEHHE OIepHpOBATh
HOHATHSAMHI: MHOXKECTBO, ITOJMHOXKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHUE UCMOJNb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OITMCAHUS PEATBbHBIX MPOIECCOB U SBJICHUHM M NMPH PEIICHUH 33/1a4, B TOM
YHciie U3 IPYTHX y4eOHBIX NMPEIMETOB; YMEHHE ONEePHPOBATH MOHATHAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
U OIUCHIBATh Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Ipu

pelICHNN 33129

VYMeHue omnepupoBaTh MOHATHAMHU: HATypaJbHOE YHCIIO, IIEJ0€ YHCIIO,
CTETIEHb C IIeNBIM IOKa3aTesieM, KOpEeHb HaTypallbHOW CTENEHH, CTEIEeHb C
palMOHANBHBIM TTOKA3aTeNeM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTeseM,
JorapuM YHUCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOIO YHCIIA,
OCTaTOK IO MOJIYJIIO, PAlMOHATIBHOE YHCJIO, HPPALMOHAIBHOE YHCIIO,
MHOXKECTBA HATypaJbHBIX, MLEJIbIX, PAIUOHAIBHBIX, JACHCTBUTEIBHBIX
2 Yrces, yMEHHE HCII0JIb30BaTh MPU3HAKU JEIIMMOCTH, HAUMEHBIINN O0IIHi
JIeTUTeNh W HauMeHbllee oOmiee KpaTHoe, anroputM EBkimma mpu
pelIeHNH 3a7a4; 3HAKOMCTBO C pa3IMYHBIMU MO3MIIMOHHBIMH CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIMIOJIHATH BBIYMCIICHUE 3HAYEHUH U TPeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHus APOOHO-

pallMOHANIBHBIX ~ BBIPQKEHUN; yMEHHE  ONEpUPOBATH  MOHITHIMHU:

noCiaca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-IeCKaH nporpeccuss, reoMCTpHUYICCKAAL




nporpeccusi, OECKOHEYHO YOBIBAIOIIAsgs TE€OMETPHYECKasi IPOrPeccus;
yMEHHE 3a/1aBaTh IIOCJIEJOBATEILHOCTH, B TOM UYHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOIYJb W apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amucuM  KOMIUIGKCHBIX  YHCEN
(reomeTpuueckasi, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
POU3BOIUTH apU(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
NPUBOJIUTH MPUMEPHI HCIIONb30BAHMS KOMIUIEKCHBIX YHCEN; ONEepPHUpPOBATh
HNOHATUAMM:  MaTpuua 2x2  wu  3X3, onpeaenuTenb  MaTpHIb,

FEOMETPUUYECKUM CMBICTT OTIPEAETUTENS

YMeHne onepupoBaTh MNOHATHSAMU: PalMOHAJIbHBIE, UPPALMOHAJIBHBIE,
NOKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPUUECKUE
YpPaBHEHUST M HEPABEHCTBA, HUX CHUCTEMbI; YyMEHHUE OIEepUpPOBaTh
HNOHSATUSAMH: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YPABHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE peliaTh YpaBHEHHS,
HEpPaBEHCTBA W CHUCTEMbl C TMOMOULIBIO pA3JIMYHBIX NPUEMOB; pEIIATH
YpaBHEHUsI, HEPABEHCTBA W CHUCTEMbl C MAapaMeTpoOM; MPUMEHATH
YPAaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHS MAaTeMaTHYEeCKUX

3a]a4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U PeallbHOM KU3HH

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKUUS, YETHOCTh (DYHKIHMH,
NEPUOIMIHOCT (DYHKIMH, OTPAaHMYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKIUH, HauOOJbIIEE U HAaUMEHbIIEe 3HAUYCHUS
GyHKIIMM Ha TIPOMEKYTKE, HEMpEephIBHAs (PYHKIMS, aCUMIITOTHI Tpaduka
GyHKIUM, TIepBasi U BTOpas MpOU3BOJHAS (YHKIUH, T€OMETPUUYECKUN U
(bU3MYEeCKU CMBICT TMPOW3BOJHOM, TIEpBOOOpa3Has, OIpeAeIEHHbBIN
WHTETPAT, YMEHHE HaXOIUTh ACHUMNTOTHI Tpaduka (QyHKIHU;, YMEHUE
BBIUUCIISATh ~ NMPOU3BOAHBIC  CYMMBI, INPOW3BEICHHS, YaCTHOTO U
KOMMO3UINKN (PYHKIIMH, HAXOOUTh ypaBHEHHE KacaTeNbHOU K Tpaduky
(GYHKIMW; yMEHHE HaXOIUTh IPOU3BOAHBIC JJIEMEHTAPHBIX (YHKIINH;
YMEHUE HCIIOJNB30BaTh MPOU3BOAHYIO JUIS HCCIEAOBaHHUS (DYyHKITHIA,
HAXOIUTh HAWOONBIIMNE W HAWMEHBIIUE 3HAYCHUS (DYHKIHI, CTPOUTH
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arlapara MaTeMaTHYecKOro
aHaM3a; MPUMEHATh TPOM3BOMHYIO [UISI HAXOXICHUS HAMITYYIIero
pelieHusi B MPUKIAIAHBIX, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKHX H

bu3MYeCKUX 3a/1adax; HaXOJUTh TUIOMIAAN U 00BbEMBI (PUTYP C MOMOIIBIO




HUHTCrpaaa;, NpUBOAWUTL HNPUMCEPbBI MATCMATHUYCCKOIO MOACIHUPOBAHUA C

oMoIIbI0 AuddepeHITnaIbHbIX YPaBHEHUN

YMeHne onepupoBaTh MOHATUAMHA: Tpaduk GyHKIHMH, oOpaTHAs (QYHKIIHS,
KOMITO3UIUS (PYHKIMH, JnMHEHHas (QYHKUMSA, KBaApaTudyHas (QYHKIHL,
panMoHanbHas (QYHKLIMSA, CTeNeHHas (QYHKIHA, TPUTOHOMETPHUYECKHE
¢yHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
norapupmMuueckass (PYHKIIMH; YMEHHE CTPOUTh TpadUuKu H3yUYESHHBIX
(GyHKUMH,  BBIIOJHATE  HpeoOpa3oBaHust  rpadukoB  (QYHKUUH,
UCIOJIb30BaTh TPaQUKKU Ul W3y4EHUsS MPOLECCOB M 3aBUCHUMOCTEH, IpHU
peleHnH 3ajad U3 APYruxX Y4eOHBIX MPEIMETOB U 33134 U3 pPealbHOU
KHU3HHM;, BbIpakaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W TpadUKH (YHKIUH JUIs pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/Jady ¢ MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemniaTh TEKCTOBBIE 3aJa4d pa3HbIX TUIOB (B TOM 4YHUCJIE Ha
IPOLEHTHI, AOJIM U YacTd, Ha JBHXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33aJla4i U3 O0JIACTH YIpPAaBIICHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMM); COCTABJISTH BBIPAXKEHHUS, YPABHEHHs, HEPABEHCTBA U HUX
CHUCTEMBbl TIO YCIIOBHIO 3aJlayd, HUCCJENO0BATh IOJYYEHHOE pEUICHUE WU
OLICHUBATh MPABIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallud Ha $3bIKE MATEMATUKHU; COCTaBIISATH BbIPAXKCHHUS,
ypaBHEHHUs, HEPaBEHCTBA M UX CUCTEMBI 110 YCJIOBUIO 33/1a4H, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJENIM C  HUCIONB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH MOTYYCHHBIN pe3yIbTaT

YMeHHne omnepupoBaTh MOHATHIAMHU: CpeIHEe apuPMETHIecKoe, MEIuaHa,
HanOoJIbIlIee U HAMMEHBIIIee 3HAUYCHUS, pa3Max, TUCIIEPCHS, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE H3BIEKaTh, MHTEPIPETHPOBATH
nH(}OpMaIrIo, TPEICTaBICHHYIO B Ta0lMIlaX, Ha AUarpammax, rpadukax,
OTPaXXaIOLYyI CBOWMCTBA PEAJbHBIX MPOLECCOB U SIBJICHUM; NMPEACTABIIATh
uHQOpMaAIMI0O C TIOMOMIBIO TaOJWI W JUarpaMM; HCCIIEIO0BaTh
CTaTUCTUYCCKUC IOAaHHBIC, B TOM YHCJIC C MNPUMCHCHUCM rpaq)nqecm/lx
METO/IOB M AJIEKTPOHHBIX CPEICTB; Ipa)UuecKu UCCIEIOBaTh COBMECTHBIC

HaOJIIOICHUS C MOMOIIIBIO IMarpaMM pacCeUBaHUs M JTMHEHHOW perpeccuu

YMeHue OnepupoBaTh IMOHATHAMU: CIy4YalHBIA OIBIT M CIIy4alHOE

coOBbITHE, BEPOSATHOCTh CIIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSTHOCTh C HCIIONB30BAaHUEM TIpaUUECKUX METO/0B; TNPHUMEHSTh
(GOpMyIIBI CIIOKEHHMS W YMHOXKCHHS BEpOSITHOCTEH, (OpMyIly ITOJHON
BEPOATHOCTH, Gopmyiny bepHynnu, komOuHaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATH
NOHATUSAMM:  ClIydyaiiHas BEJIMYMHA, pPACHpElesieHHEe BEPOSITHOCTEH,
MaTEeMaTHYeCKOe OXKUAAHHE, TUCIEPCUsl M CTAaHAApPTHOE OTKJIOHCHHE
CllydailHOW  BENWYMHBI, (YHKIMH  paclpelesieHuss U IUIOTHOCTU
PaBHOMEPHOTO, TTOKA3aTeIbHOTO M HOPMAIBHOTO paclpeelIeHni; YMEHUE
UCTIOJIb30BaTh CBOMCTBA M3YYCHHBIX pacHpeieieHUN Ui PeLIeHus 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
UCCIIC/IOBAaHUM; yMEHHE TPUBOJIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOTHBIX M OOLICCTBEHHBIX SBICHHUAX, YMCHHE
ONIEpUPOBATH TMOHATHUSMHU: COUETAHUE, MEPECTAHOBKA, YHCIO COYETaHMH,
YHUCIO  TEpecTaHoBOK; OmHOM  HplOTOHa;  yMeHWe  TPUMEHSTH
KOMOMHATOpHBIE (PaKThl U PACCyKICHUS UL PEIICHHUsS 3a]ad; OICHUBATh
BEPOATHOCTH PEATbHBIX COOBITHH; COCTABISATH BEPOATHOCTHYIO MOJENb U

MHTEPIIPETUPOBATH MTOIYYEHHBIN pPE3yJIbTaT

YMeHue omnepupoBaTh MOHATUSMH: TOYKa, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTJa, ITIOCKUN YToJl, IBYTPAHHBIN
yroJ, TpEXTPaHHBIA YTOJl, CKPEUIMBAIOIINECS MPsIMbIE, MapajuIeIbHOCTh U
NEePHEHAUKYISIPHOCTh MPSAMBIX W IIJIOCKOCTEHM, YrOJd MEXAy NpPSIMBbIMH,
Yroja MeXay TMpsSMONM U IUIOCKOCTBbIO, YTOJ MEXIy IUIOCKOCTIMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHHE MEXIY MpPSMBIMH,
paccTosiHuE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJIb30BAaTh MPHU PELICHUH
3aJa4 U3yuyeHHbIe (DaKThl U TEOPEMBI MJIAHUMETPUHU; YMEHHE OLIEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOMIETO MHUPA; CTPOUTh MaTeMaTHYECKHE
MOJENIM C IOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYWH, pEIIaTh

CBA3aHHLIC C HUMU IMPAKTHUYCCKUC 3ala4n
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YMeHue omepupoBaTh MOHATHAMU: IUIOMIAJL (GUIYphl, 00BEM (QUIypHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, Napamienenunen, Opu3Ma, NHpamMuna, (urypa U TOBEPXHOCTh
BpallleHHs, LWIMHAP, KOHYC, map, cdepa, mromans cdepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUIbI, MPHU3MBI, KOHyCa, LWIMHApPA, O00BEM Kyoa,
HPSMOYTOJIBHOTO Tapaulelenunea, NUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHyca M LWIMHIPA,

napaujiCJIbHbIE OCH HWJIWM OCHOBaHWIO, CCUCHHEC IIapa, IIJTOCKOCTb,




Kacaromasicsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYECHUE
MHOTOTPaHHHMKA, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHI M TTOBEPXHOCTH
BpAILCHUs, X CEUYCHMS], B TOM UYHUCIIC C MMOMOIIBIO IEKTPOHHBIX CPEJICTB;
yMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (UTYp, CaMOCTOSTEIBHO
(dbopMyIHpOBaTH ONpeeNeHU U3y4aeMbIX (GUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M NPHU3HAKAX T'€OMETPUYECKUX (HUTyp, OOOCHOBHIBATH WIIU
OlpoBepraTh HUX; YMEHUE TMPOBOAUTH Kiaccuukauuoo ¢Guryp mo
pa3IMYHBIM TpPU3HAKaM, BBIIOIHATH HEOOXOMUMBIE OMOJHHUTEIBHBIC

MOCTPOEHUS
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YMeHue OonepupoBaTh TOHSATUSMH: JIBWKEHHE B  INPOCTPAHCTBE,
HapaJuIeJbHBIA MEPeHOC, CHMMETPHUsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MoBOpOT, mpeoOpa3oBaHue MOAOOUS, TOMO0HBIE (GUTYPBI;, YMEHHE
pacro3HaBaTh paBHBIE W IMOJOOHBIC (HUTYpHI, B TOM YHCJIE B IPHPOJE,
UCKYCCTBE, apXUTEKTYpPE; UCIOIb30BaTh IT€OMETPHYCCKAE OTHOLICHUS MTPU
pelIeHny 3ajad; HAXOJHWTh TI'C€OMETPHYCCKUE BEIMYMHBI (IUTMHA, YTOI,
Iomaas, 00bEM) MpH PEHICHUH 3a7a4d U3 JPYTHX YYeOHBIX MPEIMETOB U
U3 peaJbHOW JKU3HU; YMEHHE BBIYHCIISITH T'€OMETPHYCCKUE BEIUYUHEI
(umHa, yroy, mOMmAnb, O0BEM, IUIONIAJh MOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYyJIBI M METOIbI, B TOM YHCJIE: IUIOLIAIb MOBEPXHOCTH
NUpaMUzIbl, TPU3MBblL, KOHYCa, IWIMHApA, IUomans chepbl; 00bEM Kyoa,
HPSIMOYTOJIBHOTO  MapajUIeiIelue/a, MHUPaMHIbL, TPH3MBI, HIAHIPA,

KOHYcCa, [I1apa; yMEHHE HaXOJUTh OTHOIIEHHE 0OBEMOB MOI00HBIX (QUTYP
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YMeHue ornepupoBaTh MOHATUSIMU: MPSAMOYTOJIbHAS CUCTEMa KOOpAHMHAT,
BEKTOp, KOOpAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEJCHNUE BEKTOpa HA YHCIIO, pa3lI0oKEHUE BEeKTopa Mo 0asucy,
CKAJIIPHOE MPOMU3BEACHUE, BEKTOPHOE IPOMU3BEICHUE, YIOJI MEXKIY
BEKTOPAaMHU; YMEHHUE HCMOJb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO]

JUISL pEIIeHUs] TEOMETPUUYECKUX 3aa4 U 33a4 APYTruX y4eOHBbIX IPEeIMETOB
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YMenue BBI6I/IpaTB MOAXOMAIINH METO s pelICHusA 3ala4r,; TOHNUMAaHNC
SHAYUMOCTH MATEMATHUKHW B HU3YUCHHUH TPUPOJHBIX H O6H.[€CTB€HHBIX
mponecccoB u ﬂBHeHHﬁ; YMCHHUC pPACIIO3HABATL TMPOABIICHHUC 3aKOHOB
MAaTEMATUKHU B UCKYCCTBC, YMCHHUEC IMPHUBOJUTH IIPUMCPBI MAaTEMATUUCCKHUX

OTKPBITUM POCCUICKON U MUPOBOW MAaTeMAaTHUYECKOW HAYKH




IIEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Yucna 1 BEIYUCIIEHUS

1.1

HaTypaanble U O CIbIC YHCJIIa. HpI/I3HaKI/I JCIUMOCTH LI CIBIX YHUCCII

Panmonanbubie uncna. OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, TPOLICHTHI,

h2 OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypalbHOM cTerneHu. JeWcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMU HAaTypaJIbHOM CTENEHU
L4 Crenens c 1enbM nokaszareseMm. CTeneHb ¢ pallMoHabHBIM MTOKa3aTesneM. CBoMCTBa
' CTENEHN
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm uncna. JlecaTuanbie U HATYpaabHBIC JTOTapU(MBI
JevictButensHple  4ucia. ApuMETHYECKHE OIepanud ¢ JICHUCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYTICHUS, IPUKHUAKA U OL[EHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 emnpie 1 1poOHO-paIliOHATHHBIC YPABHEHUS
2.2 Uppanmonanbubie ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHHUS
2.4 [TokazaTenbHbIC U JOTapUDMUYECKHE YPABHEHUS
2.5 Llenbie 1 pOOHO-palMOHATFHBIE HEPABECHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 Tpuronomerpuyeckre HEpaBeHCTBA
2.9 CucreMbl ¥ COBOKYTTHOCTH YPaBHEHHMI U HEPABEHCTB
2.10 VYpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuina cucteMbl JIMHEUHBIX YpaBHEHUU. OnpeIenuTeNb MaTPULIbI
3 OyHKIWH U TpaduKh




Oynkuus, cnocoObl 3ananus ¢yHkuud. ['padux dynxmum. B3aumuo oOpartHbie

>l ¢ynkunu. YétHeie 1 Heu€THbIe QyHKIMU. [leproanueckue GpyHKINHI
OO6nactp ompeneneHuss U MHOXKeCTBO 3HadeHMW ¢yHkuuu. Hymm dyHkmm.
39 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' Makcumymbl 1 MUHUMYMbl (yHkuuu. HauOonbliee M HauMeHbllee 3HAYCHHE
(GYHKIIMM Ha IPOMEKYTKE
313 CrenenHass (yHKIOHMS C HaTypajdbHBIM M IIelbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpauK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U rpaduku
3.5 [oxazaTtenpHast u norapudmudeckas QyHKIUMH, UX CBOWCTBA U TpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢ynkiumit. CpoiicTBa  (QyHKIHIA,
' HETPEPhIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmerpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Hauana maTremaTnyeckoro aHaausa
4.1 [TpownsBoanas pyukmuu. [Ipon3BoaHBIE 2IEMEHTAPHBIX (PYHKITUN
[IpumeHneHrne TPOUZBOAHOW K HCCICIOBAaHMIO (PYHKIIMA HAa MOHOTOHHOCTh U
4.2 KCTpeMyMbl. HaxokeHre HanOoJbIIero U HaMMEHBINEro 3HauYeHusl (PyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. uterpan
5 MHoxecTBa U JTOTHKA
5.1 MHo»xecTBO, onepanuu HaJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepostHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsimMbIe 1 TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKHU
7.4 Tena 1 MOBEpXHOCTH BpaILEHUS
7.5 Koopaunatsl 1 BEKTOpbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






