MMHUCTEPCTBO MPOCBEILEHUS POCCUCKOI ®EJAEPALIMU

MBOY "lIkoaa Ne 1"

PACCMOTPEHO COTI'JTACOBAHO YTBEPXJIEHO
[ Vkaxkute JOJIKHOCTS | [ Vkakute 10JIKHOCTS | [ Vkaxkute JOJKHOCTS |
[ykaxxure ®UO] [ykaxxure ®UO] [ykaxxure PUO]
[Homep npukaza] ot [Homep npukaza] ot [Homep npukaza] ot
«[uucno]» [mecsau] [roa]r.  «[uuciao]» [mecsu] [roa]r. «[uucno]» [mecsu] [roa]r.
PABOYAS ITPOI'PAMMA

(ID 7229290)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115t ooyyaromuxest 10 — 11 xkmaccos






INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBnsieTcss OAHMM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHusA, TaK Kak O0OECIEeYnBAET BO3MOXHOCTb H3Y4YEHUS
JUCLMIUIMH ~ €CTeCTBEHHO-HAyYHOM  HAmpaBIIGHHOCTM U TPEAMETOB
ryMaHUTapHOTo HUKIA. [IocKoIBKY TOornueckoe MblluIeHne, GOpMUPYEMOE NPU
U3yYCHUH  OOYyYalOIIMMHUCA  TOHSATHUHHBIX ~ OCHOB  T€OMETPHUH,  IIPH
JI0Ka3aTeNIbCTBE TEOPEM U MOCTPOSHUH IIETIOUKH JIOTUYECKUX YTBEPKICHUH pU
pEIIeHNN TeOMETPUUECKUX 3aJ1a4, YMEHHE BBIIBUTATh U OMPOBEPIaTh TUIOTE3bI
HETIOCPEICTBEHHO MCIOJB3YIOTCS MPU PEIICHUHU 33/1a4 €CTECTBEHHO-HAYyYHOTO
[[MKJIa, B YaCTHOCTH (PU3HYECKUX 3a]1au.

Lenr ocBoeHuss mnporpammbl yudeOHOro Kypca «l'eomerpus» Ha
yrayOnE€HHOM  ypOBHE —  Ppa3BUTHE  HMHAMBHUIYaJIbHBIX  CIIOCOOHOCTEH
oOydaromuxcsi IpU H3yYEHUU T€OMETPHUM, KaK COCTaBIISIIOIIEH NpeaMETHON
obmactu «MaremaTtuka U WHPOpMATHKa» dYepe3 O00EeCleueHUEe BO3MOXKHOCTHU
NpUOOpETEHHS] U HMCIIONBb30BaHUs Oosiee TIyOOKHMX T€OMETPUUYECKUX 3HAHUN U
NeNCTBUM, crneuu(UUHBIX TEOMETPUHM, M HEOOXOAUMBIX JMJIs YCHEIIHOTO
npo(eCCUOHATBHOTO  O0Opa30BaHMs,  CBSI3AaHHOTO  C  HUCIOJb30BAaHUEM
MaTeMAaTHUKH.

[IpropuTeTHBIMH 33JaYaMU Kypca T€OMETPUH Ha YTIyOJIEHHOM YPOBHE,
PacIIPSIOUIMMU U YCUJIMBAIOLIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiipeHye IpeICTaBICHUs O TEOMETPUM KaK YaCTH MUPOBOM KyJIbTYpbl
1 GOPMUPOBAHNE OCO3HAHUS B3AUMOCBSI3H TEOMETPHH C OKPYKAIOIINM MUPOM;

dopMupoBaHrUE TPEACTABICHUA O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BaXHEUIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJSIOUIMX ONUCHIBaTh U HU3y4aTb
pa3Hble SBJICHUS OKpY)KAIOIIEro MHpa, 3HAHWE MOHITHWHOIO ammnapaTta I0
pazneny «CrepeomeTpus» yueOHOTO Kypca Fr€OMETPHH;

¢opMupoBaHne  yMEHHS  BJaJE€Th  OCHOBHBIMH  MOHSTUAMH O
IOPOCTPAHCTBEHHBIX (UTrypax M UX OCHOBHBIMU CBOMCTBAMM, 3HAHHUE TEOPEM,
GopMys U yMEHUE HUX NPUMEHSATb, YMEHUS JOKa3blBaThb TEOPEMBI U HaXOAUTH
HECTaHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

¢opMupoBaHHe yMEHHUS pacmo3HaBaTh Ha YEpPTEkax, MOJEISIX H B
peaJlbHOM MHUpPE MHOIOIPAaHHHMKM M Tejla BpalleHUs, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIH;

dbopmupoBanue MOHUMaHUS BO3MOXKHOCTH aKCHOMAaTUYECKOTO
MOCTPOCHUSI MaTeMaTUYeCKUX TeOopHil, (OpMUpPOBAHHWE TOHUMAHUSI POJIU
aKCMOMATHUKH NPU MPOBEACHUU PACCYKIICHUMH;



dbopMHUpOBaHUE YMEHHS BJIaJIETh METOJIAMU J0KA3aTEIbCTB U alTOPUTMOB
pelieHus, yMeHUs UX MPUMEHSTh, MPOBOJIUTH J0Ka3aTeJIbHbIE PACCYKJICHUS B
XOJIe PEIICHHs] CTEepPEOMETPUYECKMX 3aJad U 3aJad C [pPaKTUYECKUM
cojepxanueM,  (QopMHpOBaHME  TPEACTAaBICHHS O  HEOOXOJIUMOCTH
JIOKA3aTeNbCTB TMpPU OOOCHOBAHMM MATEMATHUYECKUX YTBEPXKIECHUUW U POJH
AKCMOMAaTUKH B IIPOBEACHUN JEYKTUBHBIX PACCyKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIJIEKTYalIbHBIX U TBOPYECKUX
CIOCOOHOCTEM oOyJaromuxcs, MO3HABATEIbHON AKTHUBHOCTH,
UCCJIeIOBATELCKUX YMEHUHM, KPUTUUYHOCTH MBILUICHUS, HHTEpeca K U3YUYEHUIO
T€OMETPUH;

dbopmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pEeNEeBaHTHOU
TEOMETPUU: YMEHUSI PACHO3HABAaTh MPOSBICHUS T€OMETPUUECKUX MOHATHIA,
00BEKTOB M 3aKOHOMEPHOCTEW B PpEaNbHBIX >KM3HEHHBIX CUTYyallUsX W TMpU
W3YYEHUH JIPyTUX Y4E€OHBIX MPEIAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, MOJETUPOBAHMS PEAIbHBIX CUTYyallMil, HUCCIEeI0BaHUS
MOCTPOCHHBIX MOJIENEN, MHTEPIPETALIMU MTOTYUYECHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIepKaTeIbHBIMU JTUHUSIMUA y4eOHOro Kypca «l'eomeTpusi»
B 10-11 xmaccax sBistorcs: «lIpsMble M TMIOCKOCTHU B TMPOCTPAHCTBEY,
«MHuororpanaukn», «Tema BpameHus», «BeKTOpsl W KOOpPAWHATHI B
POCTPAHCTBEY, «/IBU>KEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OMEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM ypOBHE OOy4EeHUS B
10—-11 kmaccax, OTHOCUTCS] KO BCEM COJIEPKATEIbHBIM JIUHUAM y4eOHOTO Kypca,
a ¢opMHUpOBaHWE JIOTHYECKUX YMEHUW pachupenenseTcss He TOJbKO IO
colepKaTellbHbIM JIMHUSAM, HO U 1o roaaMm oOydenus. CojepkaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
denepasibHOM paboyell MporpaMMbl, paclpeneIEHHbIM 0 TojlaM OOyYeHUs,
CTPYKTYpPHPOBAaHO  TakkMM  00pa3oM, YTOOBI KO BCEM  OCHOBHBIM,
NPUHIMITHAIBHBIM BOMPOCaM O0ydarolIrecs: o0palaiiuch HEOAHOKPATHO. DTO
MO3BOJIAET OPraHW30BaTh OBJIAJICHUE TC€OMETPUYECKUMH TOHATUSIMU U
HaBbIKAMH TIOCJIEOBATENbHO M MOCTYINATEIbHO, C COOJIIOJIEHUEM MpPHUHIIMIA
PEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYIO CHUCTEMY
r€OMETPUYECKUX MPEACTABICHUN OOy4YaloUIMXCs, pacUIupsisi U yriayomnss eg,
00pazyst IPOYHbIE MHOXECTBEHHBIC CBSI3H.

[lepexoa Kk M3yYEHUIO FTEOMETPUHN Ha YyIriayOJEHHOM YPOBHE MO3BOJISIET:

co3gath ycnoBus it guddepeHnuanuu  OOy4YeHHs, TOCTPOSHUS
WHIVBUIYAbHBIX 00pa30BaTelIbHBIX MpOrpaMM, OOECNeYuTh YriIyOnéHHOe
U3y4YeHHE T€OMETPUM KaK COCTaBIstoIIel yueOHoro npeamera «MaTteMaTukay;



MOATOTOBUTh OOYYArOITUXCS K MPOJOJDKEHUIO M3YUYEHUS MAaTEMaTHUKH C
y4€ToM BbIOOpa Oyayiei mpodeccuu, obecrieurBasi MPEeMCTBEHHOCTh MEXKIY
001mKM 1 npodeccuoHaIbHbIM 00pa30BaHUEM.

Ha wm3ydenue ydeOHOro kypca «l'eomerpus» Ha yriryOnEéHHOM ypOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Hegeno), B 11 kmacce —
102 gaca (3 yaca B HEZIEJIO).



COJEPXXAHME OBYUYEHUA
10 KVIACC

IIpsiMmble H VIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATMYECKOM IMOCTPOCHUHM CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe NpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
NapajuleJbHbIe U CKpeluBarolmuecs mnpsimble. [Ipu3Haku CkpemmBarommxcs
npsaMbix. [lapainmenpHOCTP MNpsAMBIX W IUIOCKOCTEM B MPOCTPAHCTBE:
napajulesibHbIe TPSIMBIE B TNPOCTPAHCTBE, MAPAIUIENBHOCTh TPEX MNPSIMBIX,
NapaJUIeIbBHOCTh NPSMOM M IUIOCKOCTH. IlapamnenbHoe W LEHTpAIBHOE
OpOEKTUpOBaHUE, n300paxeHue ¢uryp. OCHOBHbIE CBOMCTBA MapajlIeIbHOTO
npoekTupoBanus. M3o0paxkeHue ¢uryp B napaiebHOM MPOEKIUU. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YIOJl MEXIy MNpPSIMBIMU B IIPOCTPAHCTBE.
[TapajutennbHOCTP  TUIOCKOCTEW:  MAapaJUICNIbHBIE  IIOCKOCTH,  CBOMCTBA
napajjieNibHbIX TIocKocTel. [lpocreiinme mMpocTpaHCTBEHHBbIE (QUIYpPHI Ha
IJIOCKOCTH: TETPA3P, MAPAIIIEIETUIIE]], TOCTPOCHHUE CEUEHUH.

[leprieHIUKYNISAPHOCTH NPSMOM U INIOCKOCTH: NEPHEHAUKYIISIPHBIE IPSMBIE
B IIPOCTPAHCTBE, NPSIMBIE NapAJLICIbHBIE U NEPIECHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOW M IUIOCKOCTH, TEOpeMa O IPsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronanpHoE MIPOEKTUPOBAHHUE.
[leprieHIMKyNsIp W HAKIOHHBIE: PACCTOSHHE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHue OT OPSIMOM A0 IUIOCKOCTH, MPOEKIMs (PUrypbl Ha MJIOCKOCTb.
IleprieHIMKYISAPHOCTh  IUIOCKOCTEM: MPU3HAK IMEPHEHAUKYIAPHOCTH JABYX
IJI0CKOCTEN. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYTrbl B IPOCTPAHCTBE: YroJl MEXIY NMPSAMOUN U INIOCKOCTBIO, IBYTPAHHbBIN
yrojl, JIMHEMHBIM YroJI JBYIPaHHOTO yria. TpEXrpaHHbIM M MHOTOIPAHHBIE
yriibl. CBOMCTBA IUIOCKUX YIJIOB MHOTrOrpaHHoro yria. CBOWCTBa IJIOCKUX U
JBYIPAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopemMbl KOCUHYCOB M CHUHYCOB IS
TPEXIPAHHOIO yIJa.

MHororpaHHuKHU

Buabl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma, MpsMas UM HaKJIOHHAs NpPU3MbI, OOKOBask W TMOJHAas MOBEPXHOCTb
npusMmsl. [lapamnenenunesn, NpsMOyroJIbHbIM MMapajuIeenUIe] U €ro CBOMCTBA.
Kparuaiiiie mnyTd Ha MOBEpPXHOCTH MHOTOrpaHHuka. Teopema OJinepa.
[IpoctpanctBennas teopema [ludaropa. IMupamuaa: n-yronbHas nupamuja,



npaBUibHas U yceu€HHas nupamuabl. CBolicTBa pédep M OOKOBBIX TpaHeEi
NpaBWIbHOW NMUpaMuabl. [IpaBHIIbHbIE MHOTOTPAHHUKH: MPABUIIbHASA MPU3MA U
IIPaBWJIbHAS NUPaMUIA, NPAaBUJIbHAs TPEYroJIbHAS NUpaMua W IPaBUJIBHBIN
TeTpasap, KyO. IlpencraBieHune o NpaBUIIBHBIX MHOTOTPAHHHMKAX: OKTa’jp,
JNOECKAdIP U UKOCADIP.

BbrunciieHne 3J€MEHTOB MHOTOIPAaHHUKOB: pEOpa, IMaroHald, YTJIbl.
[Inomans OOKOBOW MOBEPXHOCTH M IOJHOW IMOBEPXHOCTU MPSAMON HPHU3MBI,
IUIONIaJAh OCHOBAaHM, TeOpeMa O OOKOBOW IMOBEPXHOCTHU MPSMON TPHU3MBI.
[Tnomanpy OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW NHPaMUJIBbI,
TeopeMa O IUIOLIAIN YCEUEHHOU TUPaMU/IBL.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTBl CHMMETPUM IPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpHs B MpPaBUJIBHOM MHOTOIPDAaHHHUKE: CHMMETpUS
napajuleJIeluIe1a, CUMMETPUSA TPABUIIBHBIX IPU3M, CUMMETPUS IIPaBUIBHOU
MIAPaMHU/IBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJIEBOT'O
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEHCTBUSA C BEKTOPAMU:
CJIOKEHME W BBIYUTAHHME BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHUE
BeKTOpa Ha uuciio. CBOHCTBa CIOKEHHsS BEKTOpPOB. CBOMCTBA yMHOKEHHUS
BeKTOpa Ha yucino. Ilowarne  xoMiulaHapHele  BekTOpbl. IlpusnHak
KOMIUIAHApPHOCTU TpEX BekTopoB. [IpaBuio mnapamnenenunena. Teopema o
PA3JIOKEHUH BEKTOpa MO TPEM HEKOMIUIAaHAPHBIM BekTopam. lIpsmMoyronpHas
cucTteMa KoopAMHAT B npocTpaHcTBe. KoopaumHatel BekTopa. CBs3b MEXKIY
KOOpAMHATAMU BEKTOpPa M KOOpPAMHATAMM TOYEK. YTOJI MEXIYy BEKTOpPaMH.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

11 KVIACC

TeJsia BpaleHus

[TonsiTusA: UMIMHApPUYECKass MOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTD,
chepuueckas TOBEPXHOCTh, OOpasyrolue MoBepxHocTel. Tenma BpalieHHs:
LWIMHAP, KOHYC, YCE€YEHHBIA KOHYC, cdepa, map. BzanmHoe pacnosioxeHue
chepsl M TIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue Tten
BpalleHus Ha IIocKocTU. Pa3BépTka nunuuapa u konyca. Cummetpust chepsl U
nrapa.

O0beéMm. OcHoBHbIE cBoMcTBa 00bEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Mapajuiesienumnena U cieactBus u3 He€. OO0bEM mpsiMol U



HAKJIOHHOM MpHU3MBbl, IWIMHAPA, OUpaMuibl U KoHyca. OO0béM mapa u
1apOBOr'0 CErMEHTA.

KoMOunHanuu Ten BpalleHHs U MHOTOrpaHHHUKOB. IIpu3ma, BnucaHHas B
IWIMHApP, OMNHMCAaHHasg oOKoyo InuMHapa. [lepeceuenue cdepbl u mapa c
wiockocTbio. Kacanue mapa u cdepsl miaockocteio. [loHATHE MHOrOrpaHHMKa,
OMKHCAHHOTO OKOJIO c(ephl, cpepbl, BIMCAHHOW B MHOTOIPAHHHMK WU TEJIO
BpAICHHUS.

[1nomanp NOBEpXHOCTH MIMHIPA, KOHYCA, TUIOIMAAs chephl U e€ yacTel.
[lonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEH
nonooHsix Quryp. [IpeoOpa3zoBanue nonodus, romoTeTusi. Pemenne 3anay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOMIOB.

[locTpoeHne cedyeHM MHOTOTPAHHMKOB M TE€J BpAILCHMS: CEYCHMS
WIMHApPa (apajuleIbHO W NEPIEeHIUKYJISPHO OCH), CEYEHUs KOHyca
(mapasuienbHbIE OCHOBAHMIO M MPOXOJSIIME Yepe3 BEpIIMHY), CEYEHUs 1Iapa,
METOABl TIOCTPOCHMSI CEYECHHMM: METOJ CJIE0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMUSI, METOJI IIEPEHOCA CEKYIIEN TUIOCKOCTH.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpocTtpancTBe. Onepaunn HaJa BeKTopamHu. BektopHoe
YMHOXEHHE BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXEHHSA. lIpsMoyronpHas
cucTeMa KOOpAMHAT B mnpoctpaHcTtBe. KoopaumHartel BekTopa. Pasmoxenue
BekTopa 1o ©Oa3zucy. KoOpaWHAaTHO-BEKTOpPHBIH METOJ TpU PELIECHUU
F€OMETPUYECKUX 3a/1a4.

J/{BH2KeHMSI B IPOCTPAHCTBE

JIBmxenus npoctpaHcTBa. OToOpakeHus. JIBMKEHUS U PaBEHCTBO (puryp.
OOmue cBoiicTBa ABMIKEHWM. Buabl JBW)XEHUN: NapaUlelbHBIA TEPEHOC,
LEHTpaJbHass CUMMETPHS, 3€pKajbHasi CUMMETPHS, MMOBOPOT BOKPYT IPSAMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOTI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHckoe BOCIMTAHME:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLMU  OOydHarowmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH,
IpoLeayp TpaKIaHCKOro oOiecTBa (BbIOOPHI, OMPOCHI U APYroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUHU C HX
GYHKIUAMEA 1 Ha3HAYCHHUEM;

2) naTpuoTHYecKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKJaHCKOM UJICHTUYHOCTH, YBAKCHHS
K IPOLLUIOMY U HACTOSIIEMY POCCUHCKON MAaTEMATUKH, IEHHOCTHOE OTHOLIEHNE
K JOCTHMKECHUSIM POCCUUCKHX MAT€MaTHKOB M POCCHMCKOW MAaTeMaTH4E€CKOU
IIKOJIBI, MCIIOJIb30BAHUE ATHUX JOCTHKEHUW B JIPYIMX HayKax, TEXHOJIOTHSIX,
chepax YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHue JTYXOBHBIX LHEHHOCTEN POCCHIICKOTO HapoJa,
c(hOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TIOBEICHHS,
CBSI3AHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTHXKCHUW HAyKh W
JNEATEIIbHOCTBI0  YYEHOIO, OCO3HAaHWE JIMYHOTO BKJIaJAa B IOCTPOCHHE
YCTOMYUBOTO Oy IyIIETO;

4) 3cTeTH4ecKoe BOCIUTAHME:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIOYAs ICTETUKY MAaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peleHnu, paccy X IeHUN,
BOCIPUMMYHUBOCTh K MATEMAaTHUYECKUM aCIIEKTAM Pa3JIMYHBIX BUJOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

c(hOpPMHUPOBAHHOCTh YMEHHUSI TPUMEHSATh MaTEMaTHUUYECKHUE 3HAHUS B
UHTEpEcax 370pOBOr0 M Oe3omacHOro oOpas3a KU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (340pPOBOE MHUTaHUE, COAJaHCHPOBAHHBIN
PEXKUM 3aHATUN U OTIIbIXA, PETyJisipHas Pu3nyeckas aKTUBHOCTH), (PU3UUECKOE
COBEpUICHCTBOBAHUE npu 3aHATUAX CIIOPTHUBHO-03/I0POBUTEIILHOM
NEATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:



TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOHS, HHTEpEC K
paznmuuHbiM  chepaM  OpodecCHOHATbHON  JIEATEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynymeit mpodeccuu W peaan30BBIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTHP K  MaTeMaTHYeCKOMY OOpa3oBaHUIO W
CcaMOOOpa30BaHUIO0 Ha MPOTSKEHUHU BCEM KU3HU, FOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MAaTEMAaTHUYE€CKON HAMIPABIICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh DKOJOTHUECKON KYJIbTYphl, NMOHUMAHHE BIUSHUS
COITMATIbHO-DKOHOMUYECKUX  TMPOILECCOB HA COCTOSIHUE TMPUPOJHOU U
COIIMAJILHOM Cpeflbl, OCO3HaHUE TIJIO0AJBLHOIO XapakKTepa HSKOJOTUYECKHUX
po0JieM, OpHEeHTAIMS Ha MMPUMEHEHHUE MaTeMAaTHYCCKUX 3HAHUHN IS PEIICHUS
3a/1a4 B 00JIACTH OKPY’KAKOIIEH Cpe/ibl, INIAaHUPOBAHKE MTOCTYIIKOB U OLICHKU MX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA HAyKM M  OOINECTBEHHOW TMPAKTHKH, ITOHUMAaHHE
MaTeMaTU4YeCKOM HayKHh Kak c(epbl uenoBeYeCKOW IesTebHOCTU, JTAroB e
pa3BUTUSL M 3HAYMMOCTH JUISl Pa3BUTHUS LUBUJIM3AIMU, OBJIAJEHUE SI3BIKOM
MaTe€MaTHUKU U MaTeMaTHYeCKOM KyJIbTYpOH KakK CpEJICTBOM ITO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOSKTHYIO W HCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jjornueckue 1eMCTBHUA:

BBISBJISITh M XapaKTEPU30BATh CYIICCTBEHHBIE MTPU3HAKU MATEMAaTHUUYECKHUX
O00OBEKTOB, TIOHSATHH, OTHONICHUH MEXAy MOHATHUSMHU, (OPMYIUPOBATH
OIpPEICIICHUS MMOHSITHM, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK
KJIaccuuKaluu, OCHOBaHUA JJIi O0OOOINEHWS W CpaBHEHUS, KpUTEPUU
MPOBOJIMMOTO aHAJIN3A;

BOCIIPHUHUMATh, (OPMYJIUPOBaTh ¥  TNPEOOPA3OBBIBATH  CYXKIICHUS:
yTBEPAUTEIbHBIC U OTPHUIIATEIbHBIC, CIMHUIHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBIBJISAITH ~ MATEMATUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBOpeurs B ¢akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKICHUSIX, ITPEAJiaraTh
KPUTEPHU IS BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPECUU;



JIeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOU€HUI, YMO3aKIIOUECHUN 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSATENIHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIPSAMBIE W OT HIPOTUBHOIO), BBICTPaMBaTh apryMEHTALHUIO,
OPUBOJUTH TIPUMEPHl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

BbIOMpATh C€rnoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BBHIOMpaTh Haubojiee MOAXOMAUIMM C  yd€rom
CaMOCTOSATENbHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabcKHe 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUA MHCTPYMEHT IO3HAHUS,
dbopMynMpoBaTh  BOMPOCHI, (UKCHPYIOUIME MPOTHBOPEUYHE, MPoOIeMy,
yCTaHaBJIMBaTh UCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATh
CBOIO MO3ULIUI0, MHEHHE;

IPOBOJUTH CaMOCTOSTEJIbHO CIUTAHMPOBAaHHBIN JKCIIEPUMEHT,
UCCIIEJIOBAHUE MO YCTAaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4eCKOro OOBEeKTa,
SBIICHUS, TPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy OOBbeKTamu,
SIBIICHUSIMHU, MTPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOJBI IO pE3yJibTaTam
OPOBEAEHHOTO HAOJIOJIEHUS, MCCIEAOBaHUsA, OLIEHHWBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTAaTOB, BHIBOJIOB U 000OIIIECHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAKXKE BBIIBUIATh
IPEANOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISITH epUuiUThl MHOpMaIuu, JaHHBIX, HEOOXOAUMBIX IJIS OTBETA
Ha BONPOC U JJIs PEIICHUs 3aa4H;

BbIOMpaTh  MHPOPMALMIO M3  HUCTOYHHKOB  pA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HH(POPMAIIHIO
Pa3NUYHBIX BUJOB U (OPM IIPEICTABICHHUS;

CTPYKTYPUPOBATh UHPOPMALIUIO, MPEACTABIATh €€ B pa3InMuHbIX (hopmax,
WUTIOCTPUPOBATh TpayUuEeCcKH;

OLICHMBATh HaJEXKHOCTD uHbOopMauu 1o CaMOCTOSTEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBUS
OO0menne:
BOCIIpUHUMAaTh U  (OPMYJIMPOBATH CYXKIACHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIEJIIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOK TOUKY



3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YIIbTAT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npoOeMbl, pemaeMoi 3a7add, BHICKA3bIBaTh WJIEW, HAIICIICHHBIE HA TOUCK
pELIEHUs, COMOCTABIISITh CBOU CYXIEHHUS C CYKICHHSIMU IPYTUX YYaCTHUKOB
Jauanora, oOHapy»KUBaTh Pa3IMuMe U CXOJICTBO MO3UIIMH, B KOPPEKTHOH Gopme
(opMyIMpPOBATH PA3HOIJIACHS], CBOU BO3PAKEHUS;

NMPEACTABIATh  pE3yJbTaTbl  PELIEHHUs  3aJaud,  SKCIEPUMEHTA,
UCCJIEIOBAHUS, MPOEKTA, CAMOCTOATENbHO BBIOMpATh (POpMAT BBICTYIUICHHUS C
y4E€TOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PeryasiTuBHbIE YHHBepPcaJbHbIe YueOHbIE 1elCTBUSA

Camoopranusanus:

COCTaBJIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4H, BEIOMPATh CIIOCOO pelieHus
C y4€éTOM HMEIOIIMXCS PECypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTHUPOBATh W KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOWM
uHbopMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH NHTEJIEKT:

BJIAJCTh HAaBBIKAMH IIO3HABATEIHHOW pEQIICKCHH KaK OCO3HAHUS
COBEpIIIAGMBIX JIEUCTBUA W MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJIbTaTOB,
BJIQJIETh CIIOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3ysbTara
pelieHust MaTeMaTUIeCKOM 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TIPH PEIICHUU
3alauyd, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHHWBAaTh COOTBETCTBHE pe3yjibTaTa IEIM W YCIOBHSAM, OOBSICHSITH
NPUYUHB  JTOCTYO)KCHHUS WM HEJIOCTHKCHHUS PE3yJIbTAaTOB JIEATCIHLHOCTH,
HAXOJUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

MOHUMATh W KCIOJIb30BaTh  IPEUMYIIECTBA  KOMAaHJAHOM U
WHIVUBUIYaTbHOH pa0OTHl MPH pEIICHUH YYEOHBIX 3a/1ad, NMPUHUMAThH IICIb
COBMECTHOM NIEATENLHOCTH, IUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOU PaboTHI,
pacrpenensaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyNNOBBIX (hopMax padboThl (00CYykeHUsl, 0OMEH MHEHUA,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIIOJHITH CBOK YacTh pabOTBl U
KOOPJAMHUPOBATh CBOW JACHCTBHS C JIPYTMMH YICHAMH KOMAaHIbI, OLICHUBATH



KauecTBO  CBOEr0  BKJIaJga B  OOmMUH  MOPOAYKT MO  KPUTEPUSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

INNPEJAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOJIHO OTEPUPOBATH OCHOBHBIMH TOHATHUSMU CTEPEOMETPHUH TIPHU
pelIeHu  3a7a4 ¥ MPOBEACHUN MAaTEMaTHUECKUX PACCYKICHHI;
IPUMEHATh aKCHOMBI CTEPEOMETPHH U CIEACTBHS U3 HUX MPU PEIICHUU
reOMEeTPUYECKUX 3a/1ay;

KJIaCCU(PHUIMPOBATH B3aMMHOE PACTIOJIOKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIIOCKOCTEH B MPOCTPAHCTRE;
CBOOOJIHO ONEpUPOBATh MOHATHUAMHM, CBSI3AHHBIMH C YIJlaMd B
POCTPAHCTBE: MEXY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSMON U
IJI0CKOCTHIO;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMUA C MHOTOTPAaHHUKAMH,
CBOOOJIHO pacrlo3HaBaThb OCHOBHBIE BUIbl MHOT'OIPAHHUKOB (MPU3Ma,
nupamMua, MpsSMOYTOJIbHBIN Napaijiesenumne, Kyo);
KJIacCCU(PUIIMPOBATh MHOTOTPAHHHWKH, BBIOMpAas OCHOBAHHS IS
KJ1accu(puKaIuu;

CBOOOJIHO ONEpUPOBATh MOHATHUAMH, CBSI3AHHBIMH C CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTBIO;

BHIMIOJIHATh ~ TapajiebHOe,  IEHTpajdbHOE U  OPTOTOHAIBHOE
NPOEKTUPOBaHWE (UTYp Ha IJIOCKOCTh, BBITOJMHATH H300paXKEHUS
buryp Ha TUIOCKOCTH;

CTPOUTb  CEUYEHHMS  MHOIOTPAaHHHKOB  pa3jIMYHbIMM  METOJIaMH,
BBITIOJTHATH (BBIHOCHBIE) ITUIOCKHE YEPTEXKH U3 PUCYHKOB IPOCTHIX
00BEMHBIX PUryp: BUJ CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh IUIOUIAJAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpHU3Ma,
NUpaMua), FEOMETPUUECKUX TEJl C IPUMEHEHHEM (popMyT;

CBOOOJIHO OIMEpPUPOBATH MOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE,
HEHTP, OCh U TUIOCKOCTb CHUMMETpPUH, LEHTP, OCh H IUIOCKOCTb
CUMMETPHUH (PUTYPHI,

CBOOOJIHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATAaM B IIPOCTPAHCTBE;

BBITIOJTHATH JICHCTBUS Ha/l BEKTOPAMH,

pemaTh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH U
HaXO0JIEHUE FeOMETPUYECKUX BEJIMUYMH, IPUMEHSS U3BECTHBIE METOIbI



IIPY PELICHWM MaTEeMaTUYECKHUX 3a4a4 IOBBIIIEHHOTO W BBICOKOI'O
YPOBHS CJIIOKHOCTH;

MPUMEHATh MPOCTEUIINE NPOTPAMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX
3a71ad4;

U3BJIEKaTh, MPEOOPA30BLIBATH W HHTEPIPETUPOBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, MPEACTaBICHHYIO Ha
YyepTekKax U pUCYHKaXx;

IIPUMEHATh IIOJyYEHHbIC 3HAHUS HAa I[IPAKTUKE: CpaBHUBATh U
AHAIM3UPOBATH PEAIIbHBIE CUTYAllUHU, IPUMEHATh U3YUYEHHBIE MOHATHUSA
B TIpOIlECCE IOUCKA PEIICHHS MaTeMaTUYeCKu CPOpMYITUPOBAHHOU
po0IeMBbI, MOJIETTUPOBATh PEAIbHBIE CUTYallUd Ha S3BIKE T€OMETPUH,
MCCIIEI0BATh IIOCTPOCHHBIE MOJEN c VICIIOJIb30BAHUEM
r€OMETPUUECKUX TMOHATHM W TeOopeM, almapara ajreopnl, pemarb
MPAKTUYECKUE 3a7a4Yd, CBSI3aHHBIE C HAXOXKICHUEM T'E€OMETPUUYECKUX
BEJINYUH;

UMETh TMpeJCTaBICHUsI 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMEHTa Pa3BUTHS TEXHOJOTHA.

K koniy 11 kaacca o0yyaromuiics HayquTCs:

CBOOOTHO ONEPUPOBATH MOHITHSAMH, CBI3aHHBIMU C IUJIUHAPUYECKOH,
KOHMYECKOH M CPEepuIecKOl TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
TIOJTYYCHHUS;

OTIEpUPOBATh TOHATUSMHU, CBS3aHHBIMH C TeJaMHd BpalleHUS:
UIUHAPOM, KOHYCOM, CEepoil U IapoM;

pacro3HaBaTh Tela BpalleHus (MUIMHAP, KOHyC, cdepa W Imap) u
O0OBSCHATH CIIOCOOBI TIOJTYYCHHS TEJT BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIOJIOKEHUE CPEPHI U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpaIleHUS,
00BEMBI ¥ TUTOIIA/IA TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BpAIllEHUS,
T€OMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMYT;

CBOOOJHO OMEpPUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C KOMOWHAIMSIMHU
TeJI BpAIllEHUS W MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIHCAHHBIA B
cdepy u onucaHHbIN 0KoJI0 chepsl, chepa, BIMcaHHAsT B MHOTOTPAHHHUK
YT TEJIO BPAIICHNUS,

BBIYHCIIATH COOTHONIICHUS MEXIY IUIOMIAJSIMH TIOBEPXHOCTEH U
00BbEMaMHM TTOJJOOHBIX TET;



n300pakaTh u3y4yaemble (PUTYpbI, BBIMOJIHATH (BBIHOCHBIE) IJIOCKUE
YEepTEXKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIlCHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypaxX, MPEICTAaBICHHYIO Ha
yepTexax U puCyHKax;

CBOOOJHO ONEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
pemiatb TEeOMETPUYECKHE 3aJladyd Ha BBIYHMCIEHUE YIJIOB MEXIY
OPSIMBIMU M TUIOCKOCTSIMHM, BBIYUCIIEHHE PACCTOSHUNA OT TOYKH JI0
IUIOCKOCTH, B IEJIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPJIWHATHOIO
METOJa NP PEIICHUHY;

CBOOOJHO OINEpUPOBaTh MOHSATUSMHU, CBSI3AHHBIMU C JBUKEHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHHUI;

BBIMOJHATh H300pa)K€HUS] MHOTOIPAHHUKOB W TEJ BpALICHUS TpU
napajuieIbHOM I[E€PEeHOCe, ILEHTPAIbHOM CHMMETPUHU, 3€pPKAIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOi, TpeoOpa3zoBaHus MOA00uS;
CTPOUTh CEUEHHS MHOTOIPAaHHUKOB W TeJl BpAILECHUA: CEYEHUS
WIMHApaA (MapaJyieNbHO M MEPIEHINKYJSPHO OCH), CEYEHHUS KOHyca
(mapasuieNnbHbIE OCHOBAHHIO W MPOXOJSINUE Yepe3 BEPIIMHY), CEUCHUS
niapa;

UCIIOJIb30BaTh METO/bl MOCTPOEHHUS CEUEHUW: METOJ CJIEAO0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEN IIJIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

IPUMEHSTh FT€OMETPUUECKUE (PAKThI JUIsl PEIICHHS] CTEPEOMETPUUECKHUX
3aJ1a4, NPEeANoiaramlliuX HECKOJbKO I[IAaroB PELICHUS, €CIIA YCIOBHS
IIPUMCHEHMS 3a/I1aHbI B SIBHOW 1 HESIBHOM (hopme;

pemaTth 3aJayd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOUIEHUW M
HAXO0XKJEHUE T€OMETPUYECKUX BEJIMUNH;

IPUMEHSTh MIpOrpaMMHBbIE CpelcTBa U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMBl IIPU PELIEHUU CTEPEOMETPUUYECKHUX
3a/ad;

OPUMEHSATh TOJIydYeHHblE 3HAHUS HA MpaKTUKE: CpPaBHUBATD,
aHAIM3UPOBATh W OLEHHUBATh pealbHbIE CUTYallMH, IPUMEHSIThH
W3YyYEHHBIE TIOHSTHS, TEOPEMBI, CBOMCTBA B IPOLIECCE MTOMCKA PELICHUS
MaTeMaTU4YeCKd  CPOPMYJIMPOBAHHON  MPOOJEMBI, MOJEIUPOBATH
peanbHble CUTyalluu Ha SI3bIKE T€OMETPHH, UCCIEA0BaTh MOCTPOCHHbBIE



MOJIEIM C HCIIOJIb30BAHMEM T'€OMETPUYECKUX IOHATHM U TEOpEM,
anmapara anreOppl, pellaTh MpPaKTUYECKHE 3a/ayd, CBS3aHHbIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEIHYNH;

UMETh NPEJCTaBICHUs 00 OCHOBHBIX ATalax Pa3BUTHUS T'€OMETPUU Kak
COCTaBHOH 4acTH (yHJaMEHTA Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KonunuyectBo 4yacos
HaumenoBanue pa3uesion dueKkTpoHHbIe (LM poBbLIE)
n/ KonTpoJbhbie IIpakTH4eckue
U TeM IPOrpaMMBbl Bcero o0pa3oBaTe/bHbIE PeCypChl
n padoThI padoThI
1 BBenenue B crepeoMeTputo 23 1
) B3aumuoe pacrionoxenue 6 |
IPSIMBIX B IPOCTPAHCTBE
[TapamienbHOCTB NPAMBIX U
3 IJIOCKOCTEN B 8
IIPOCTPAHCTBE
[lepnenauKyISIPHOCTD
4 HPSIMBIX U IJIOCKOCTEN B 25
IIPOCTPAHCTBE
VYIuIBl ¥ pacCTOSHUSA 16 1
6 MHororpaHHuKu 7 1
BekTopsl B mpocTpaHCTBE 12
2 [ToBTOpenue, 0600IIEHUE U 5 )
CUCTEeMaTH3alus 3HaHUU
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOTPAMME




11 KITACC

HaumenoBanue KoanuectBo yacos
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3feyioB M TeM KonTtpoJibHble IIpakTHyeckne
n/n Bcero o0pa3oBaTejibHbIE pecypchbl
NporpamMMel padoTbI padoThI
A
| HaJIUTHYECKas 15 |
reOMEeTpuUs
[ToBTOpEHME,
6006
) 000011eHNE U 15 |
cucTeMaTtu3anus
3HAHUU
3 O06BeEM 17 |
MHOTOI'DaHHHKA
4 Tena BpaieHus 24 1
[Inomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
TeN
6 JIBrxeHus 5 1
IToBTOpEHME,
606
7 000011eHNE U 17 )
cucTeMaTu3anus
3HAaHUU
OBILIEE KOJIMYECTBO 102 3 0

YACOB I10




I[TPOIT'PAMME







IHOYPOYHOE INIAHUPOBAHUME

10 KJTIACC
No KoaunvecTBo 4acoB DJIeKTPOHHBIE
; Jara uudpoBbie
n/ | Tema ypoka KonTtposbHubie IpakTu4eckune
Bceero U3y4eHHUst oOpa3oBaTe/IbHbIE
n padoThbI padoThbI
pecypcbl

OcHoBHBbIE TIpaBUIIA
N300paKeHMsI HA PUCYHKE
IUIOCKOCTH, NapajuIeIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeIMHBI OTPE3Ka

IlonsiTHA cTepeomeTpun:
TOYKa, IpsiMasi, MJI0CKOCTb,
npoctpancTBO. OCHOBHBIE
IIpaBUJia U300paKeHUsI Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX IPSIMbIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka

ITonsTus:

repeceKarumecs
IUIOCKOCTH,
MepeCceKarnmecs npsmas u
IUIOCKOCTB;
MOJTYIPOCTPAHCTBO




ITonsTus:
MEePECEKAIOIINECS
IUIOCKOCTH,
MepeceKaronmecs npsmas u
IUIOCKOCTB;
MOJTYIPOCTPAHCTBO

MHoOrOorpaHHuKH,
n300paxKeHHe MPOCTENIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOINX
00BEKTOB

MHoOrorpaHHuKH,
n300pakeHHe MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIECTBYIOINX
00BEKTOB

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CJIEICTBUS U3 HUX

AXcroMebl CTCPCOMECTPHUH U
MEPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U
MepBbIC CIE/ICTBUS U3 HUX.
CriocoObl 3aJ1aHUsT IPSIMBIX
U IJIOCKOCTEH B
MIPOCTPAHCTBE.
O603HaueHMs PSAMBIX U
IUIOCKOCTEH




10

N3o0pakenue ceuenunii
MUPaMHU/JIbL, KyOa 1
MIPU3MBI, KOTOPBIS
MIPOXOJIST uepes3 ux péopa.
N3obpaxenune
MIePEeCeYCHUS TOTYICHHBIX
IIJIOCKOCTEM.
PackpamBanue
MOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETaMU

11

N3o0pakenue ceuenunia
MUPaMHU/JIbL, KyOa 1
MPU3MBI, KOTOPBIC
MIPOXOJIAT uepes3 ux péopa.
N3o0paxkenune
nepeceyeHusl MoTyYeHHbIX
IIJIOCKOCTEM.
PackpaiviBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMH LIBETaMU

12

N3o0pakenue ceueHuit
MpaMuIbl, Ky0a u
MPU3MBI, KOTOPBIE
MIPOXOJAT uepes3 ux peéopa.
N3o0paxkenue
nepeceyeHus MoTyYeHHBIX
IIJIOCKOCTEM.




PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMU [IBETAMHU

13

N3o0paxkenue ceuenuii
nUpaMUIbl, Kyoa u
MIPU3MBI, KOTOpbIE
MIPOXOJIAT uepes3 ux péopa.
N3o0paxenue
nepeceyeHusl MoIyYeHHBIX
IIJIOCKOCTEM.
PackpamBanue
MMOCTPOEHHBIX CEUCHUH
pa3HbIMH LIBETAMHU

14

Meton cnenoB Ui
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
MOCTPOEHUS CEUCHU.
CaoiicTBa niepece4eHni
IIPSIMBIX U IJIOCKOCTEN

16

Meron cnenos nis
MOCTPOEHUS CEUCHUM.
CaolicTBa niepece4eHni
IPSIMBIX U IJIOCKOCTEH

17

[TocTpoenue ceueHuii B
nupamuje, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3zanne BBIHOCHBIX




YEepTE)KEH U 3alKCh 11aroB
ITOCTPOEHUS

18

[TocTpoenue ceueHuii B
nupamuze, Kyoe mno Tpém
TOYKaM Ha péOpax.
Co3znianue BBIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

19

[TocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co3znianue BHIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MOCTPOCHUS

20

[TocTpoeHue ceueHut B
nupamuze, Kyoe mno tpém
TOYKaM Ha pEOpax.
Co3znaHue BBIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
IIOCTPOCHHUS

21

IToBTOpeHne
anumMeTpun: Teopema o
[POIOPLIMOHAIBHBIX
orpeskax. [logobue
TPEYTrOJIBbHUKOB

22

IToBTOpEeHME
anumerpun: Teopema




Memnenas. PacueTsl B
CEUYEHHUSIX Ha BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHS TUTAHUMETPUH U
CTEpPEOMETPUU

23

Konrponsnas padora
"AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

B3auMHoOe pacnonoxeHnue
IIPSIMBIX B IIPOCTPAHCTBE.
CkpemuBaronuecs
npsimble. [Ipusnaku
CKpELIUBAOIINXCS
npsambIx. [lapamiensHbie
IIPSIMBIE B IPOCTPAHCTBE

25

Teopema o CyliecTBOBaHUU
Y €JUHCTBEHHOCTH IPSIMOM
MapajieIbHON JaHHOU
IPSAMOM, MPOXOALIEH
4yepe3 TOUKY IPOCTPaHCTBA
U He JIeJKaIleH Ha JaHHOU
npsmMoi. Jlemma o
nepeceyeHuun
napajuieIbHbIX MPSMBIX
IUIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsiMbIX. Teopema o Tpéx




napajajiCJIbHBIX NPAMBIX.
Teopema o
CKPCHIMBAIOIINXCA MPAMBIX

27

[TapamnensHoe
IIPOEKTHPOBAHUE.
OcHOBHBIE CBOICTBA
[apajuIeIbHOTO
MIPOCKTHPOBAHMSI.
N306paxeHue pa3HbIX
¢buryp B napamuienbHON
MIPOCKIIH

28

I{enTpansHas npoeKIusl.
YroJ1 ¢ COHanpaBICHHBIMA
CTOPOHAMU. YTOII MEXKIY
IPSIMBIMU

29

3agaun Ha JOKA3aTEILCTBO
M UCCIIEJOBaHHE,
CBSI3aHHEBIE C
PaCIOJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

30

ITonsTHA: TapaIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpanctse. [Ipu3Hak
[apaJuIEIbHOCTH NPSAMOU U
m1ockocTH. CBolicTBa
[IapaJUIEIbHOCTH NPSAMOU U
IIJIOCKOCTH




31

['eomeTpuyeckue 3a1aun Ha
BBIYMCIICHUE U
JI0KA3aTeIbCTBO,
CBSI3aHHBIE C
MapajIeIbHOCTHIO IPSIMBIX
Y TJTIOCKOCTEN B
IIPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOJIAILIETO Yepe3
JIAaHHYIO TIPSIMYIO Ha
YEpTEKE U NMapauieIbHOTO
JIpyTrou npsmoit. Pacuér
OTHOILICHU I

33

[TapamnensHas mpoexuus,
[IPUMEHEHUE AJIs
MIOCTPOEHHUS CEYEHU KyOa
U MapauleenuIesaa.
CaoiicTBa
napajeNenunena u
MIPU3MBI

34

[TapannenbHbIE IIIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX IJTIOCKOCTEMN

35

Teopema o
napajjiCJIbHOCTH U
CAUMHCTBCHHOCTHU
TJIOCKOCTH, MPOXOISIIIEH




4yepe3 TOUKY, He
MIPUHAJICKALYI0 JaHHOU
IUIOCKOCTH U CJIEICTBUSA U3
HeE

36

CaoiicTBa napamieabHbIX
IJIOCKOCTEM: O
MapaJuIeIbHOCTH MPSIMBIX
nepeceyeHus npu
NepeCceYeHNH JIByX
NapauleIbHBIX TIOCKOCTEN
TpeThen

37

CaoiicTBa napamieabHbIX
TUIOCKOCTEH: 00 oTpe3kax
NapajuIeIbHBIX TIPSAMBIX,
3aKJIIFOUYEHHBIX MEKIY
napajuieaIbHbIMU
IUIOCKOCTSIMU; O
[IEPECEYEHUH IPSIMOU €
JBYMsI TapajieIbHBIMU
TUIOCKOCTSIMU

38

IToBTOpEHME: TEOpEMA
[Tugaropa Ha maockocTu

39

IToBTOpEHMUE:
TPUTOHOMETPUS
NPSIMOYT'OJILHOT'O
TpeyroJbHUKa

40

CaoiicTBa Ky0a u




IIPSIMOYTOJIBHOTO
napajulieenume1a

41

Brruncnenue ninH
OTpPE3KOB B KyOe U
MPSIMOYTOJIbHOM

rapasieenuIesie

42

[lepnieH qUKYISAPHOCTD
IIPSAIMOM U TNIOCKOCTH.
IIpusnax
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTHU

43

[lepnieHAUKYIAPHOCTD
IIPSIMOM U IUIOCKOCTH.
IIpusnax
NEPIEHAUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTHU

44

Teopema o CyliecTBOBaHUU
U €IMHCTBEHHOCTH
IIPSIMOM, IPOXOASIIEN
4yepe3 TOUKY IPOCTPaHCTBA
U TIePIEeHIUKYIISIPHON K
IUIOCKOCTH

45

IInockoctu n
NEepPHEHANKYJISIPHbIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX

46

ITmockoctu u
MePIEHANKYISIPHBIC UM




MMPpAMBbIC B MHOI'OI'paHHUKAX

47

Ilepnenpuxymnsap u
HaknoHHas1. [loctpoenue
MEPIEHAUKYIISIPA U3 TOUKH
Ha IIPSAMYIO0

48

[lepnienaukymnsip u
HaknoHHas. [loctpoenue
MEPICHINKYISPA U3 TOUYKU
Ha IpSIMYIO

49

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast
u oOpaTHas)

50

Teopema o Tpéx
nepreHINKYIIsIpax (mpsmast
u oOpaTHas)

51

Yron mexnay
CKPEIIMBAIOIIUMUCS
IPSIMBIMH

52

ITouck neprneHIuKyIspHbIX
pr[MI)IX C IIOMOIIIBIO
HepHGHI[I/IKyJ'IHpHI)IX
IJIOCKOCTEM

53

OproronanbHoe
MIPOEKTHPOBAHUE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUILHON




nmupaMuJbl C IOMOLIBIO
OpPTOTOHAJIBHOW MPOEKIIUH

55

[Toctpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMUJIBI C TOMOIIBIO
OpPTOTOHAJIBHOU MPOEKLIUH

56

CummMmertpust B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
IInockocTu cummeTpuii B
MHOTOTpaHHHUKaX

57

IIpusnax
NEPIEHANKYIAPHOCTH
IIPSIMOM U INIOCKOCTHU KaK
CJIEICTBUE CUMMETPUHU

58

[IpaBunbHEIE
MHOTOrpaHHUKHU. Pacuér
paccTosTHUM OT TOYKH A0
IJIOCKOCTH

59

[IpaBunbHBIE
MHOTOrpaHHHUKH. Pacuér
paccTosiHUM OT TOYKHU JI0
TUIOCKOCTH

60

Crioco0sI OMyCTUTh
MEPIIECHIUKYISPHL:
CUMMETpHUS, CABUT TOUKU
0 TapajuIeIbHON IpsIMOI




61

CaBur 1o HenapauienabHON
IIPSIMOM, U3MEHEHHE
paccTostHui

62

Konrponsnas padora
"B3aumHoe pacnoioxkeHue
IIPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: Yyron Mexay
IIPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUSI B
IIPOU3BOJIBLHOM
TpPEYroJbHUKE, TEOPEMA
KOCHHYCOB

64

IToBTOpEHME: yron Mexay
CKPEIMBAIOIINUMUCS
IIPSIMBIMU B IPOCTPAHCTBE

65

FCOMeTpI/IquKI/Ie MCTOABI
BBIUHUCIICHUA YI'JIa MCKIY
MpsIMbIMHA B
MHOT'OI'paHHHUKax

66

JIByrpaHHbIi yToJ1.
CBOMCTBO JTUHEUHBIX YTJIOB
JIBYTPaHHOIO yTria

67

[lepnenaukynspHsie
w1ockocTu. CBOMCTBA
B3aMMHO
NEPIECHIUKYISIPHBIX




IJIOCKOCTEN

68

IIpusnax
NEePIEHAUKYIISIPHOCTH
IJIOCKOCTEM; TEOpEMa O
IIPSIMOM TIEPECEUEHHUS IBYX
IJIOCKOCTEMN
NEPIEHIUKYISIPHBIX
TpEeThe IIIOCKOCTH

69

IIpssMoyronbHbIN
napajuieNienunen; Kyo;
U3MEPEHMs], CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesenumneia

70

Teopema o guaroHanu
MPSIMOYTOJIBHOTO
napajieienuneaa u
CJIEACTBUE U3 HEE

71

CrepeomeTpuyeckue u
NPUKJIaIHbIE 3a]IauH,
CBSI3aHHBIE CO B3aUMHBIM
PacroI0KEHUEM NPSAMBIX U
IUIOCKOCTH

72

[ToBTOpEHuE:
CKpELIMBAIOILINECS
MpsIMbIE, MapaJuielibHbIE
IJIOCKOCTH B CTAHJAPTHBIX
MHOT'OTPaHHUKAaX




73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKPEIIUBAOIIUXCS
MIPSIMBIX, PACCTOSTHHE
MEXITY
CKPENTUBAIOIINMHUCS
IPSIMBIMU B TIPOCTBIX
CUTYaIUsIX

74

PaccrostHue oT TOYKH 10
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM J10 INIOCKOCTH

75

Beruucnenue paccrossHun
MEXIY
CKpELIUBAIOIIUMUCS
IIPSIMBIMH C IIOMOLIBIO
MEePIEHANKYISIPHON
IUIOCKOCTH

76

TpéxrpanHslii yroi,
HEPaBEHCTBA IS
TPEXTPaHHBIX YTJIOB.
Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB /17151 TPEXTPAHHOT O
yria

71

DeMeHTHI cPepruIecKoit
T€OMETPHH: T€0Ie3MUECKHE
JMHUM Ha 3emiie




78

KonTponbhas padota
"Y1l u pacctosaus"

79

CucreMaTu3anusg 3HAaHUI
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

80

[Tupamuna. Bunasl
nupamu. [IpaBunsHas
nvpamuaa

81

[Tpusma. IIpssmas u
HAaKJIOHHAs IPU3MBI.
[IpaBunpHas npuzma

82

[Ipsamoit napamienenunes,
MPSMOYTOJIbHBII
napajuiesienumnes, Kyo

83

Beimykiieie
MHOTOIpaHHMKHU. Teopema
Ditnepa

84

Beinykiisie
MHOIOIpaHHMKHU. Teopema
Oiinepa. [IpaBuiibHbIC U
IIOJIyIIPaBUJIbHBIE
MHOT'OI'PAHHUKH

85

Konrponbnas padora
"MHororpaHHuku"

86

IlonsTue BCKTOpA Ha
IIJIOCKOCTH U B




IIPOCTPAHCTBE

87 CymMma BEKTOpOB

88 PazHocTth BEKTOpOB

89 [IpaBuio mapannenenumena

90 YMHOXKEHHUE BEKTOpa Ha
YHCIIO
Paznoxxenue Bexropa o

01 0a3ucy Tpéx BEKTOPOB, HE
JIe)KAIUX B OJJHOU
IUIOCKOCTH

92 CkansipHO€ IpOU3BEICHUE

93 Brruucnenue yria Mexay
BEKTOPaMHU B POCTPAHCTBE

94 [Ipocreiimue 3agaum ¢
BEKTOpaMH

95 [Ipocreiimne 3anauu ¢
BEKTOpaMH

96 IIpocreiimue 3anauu ¢
BEKTOpPaMH

97 IIpocreiimue 3anauu ¢
BEKTOPAMH

08 O06001IeH e U
CUCTEMaTHU3ALMs 3HAHUN

99 O06001IeHNEe "

cUCTEMAaTH3aUA 3HAHUU




100 Hrorosast KOHTpoOIbHASA 1
pabora
101 Hrorosast KOHTpOIbHAS 1
pabota
102 O06o0uieHne u ) 1
CUCTEMAaTH3alNsl 3HAHUH
OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




11 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTposbHble
padoThI

IIpakTHyeckue
padoThbI

JlaTa
U3YYeHUs

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
IUIOCKOCTH U B
npocTtpaHcTae”

[ToBTOpEHKE TEMBI
"CxkansipHoe
IIPOU3BE/IEHNE BEKTOPOB"

IToBTOpPEHME TEMBI
"Bbluncienue yria
MEXJly BEKTOpaMU B
npocTpaHcTae”

[ToBTOpEHHE TEMBI
"VYpaBHeHHE NPsMOH,
MIPOXOAIICH Yepes J1Be
TOYKH"

VYpaBHEHHE TOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

VYpaBHEHHE UTOCKOCTH,
HOpMaJIb, YPaBHECHHE




IIJIOCKOCTU B OTPE3KaAX

Bexropnoe
IIPOU3BECHUE

JIvHeliHbIE HEPaBEHCTBA,
JIMHENHOE
IIPOrpaMMUpPOBaHUE

JIvHeiHbIe HEpaBEHCTBA,
JUHENHOE
POrpaMMHUpPOBaHUE

10

AHaTnTHYECKNE METOIBI
pacdéTa yria Mexmy
MPSMBIMU B
MHOTOTpaHHUKAX

11

AHaIUTHYECKIE METOIBI
pacdéTa yria MexmIy
INIOCKOCTSIMU B
MHOTOT'PaHHHUKAX

12

dopmyJiia pacCTOSHUS OT
TOYKH OO0 IINIOCKOCTHU B
KOOpAHUHATaX

13

HaxoxneHue pacctosHuit
OT TOYKH 10 IUIOCKOCTH B
KyOe

14

Haxoxnenue paccrosaui
OT TOYKH JIO INIOCKOCTU B
MPaBWIbHON IUPaAMHUJIE




15

KonTponbhas padota
" AHamUTHYEeCKas
reomeTpus”

16

Ceuenus
MHOTOTPaHHHUKOB:
CTaH/IapTHBIE
MHOTOTPaHHUKHU

17

Ceuenusa
MHOFOFpaHHI/IKOBZ MCTO/]
CIIENOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHbIE MIJIOCKOCTH,
MepecevyeHus NPSIMbIX U
IUIOCKOCTE

19

HapannenLHble IPpsAMBIC U
IIITOCKOCTH:
napaJijiCJIbHbIC CCUCHUS

20

[TapannenpHbIe IPSIMbBIE U
TUIOCKOCTH: Pacy€ET
OTHONIECHUI

21

[TapamiensHble npsMbIe U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIMBAOIINMHCA
HPSMBIMU

22

IlepnenaukynsapHsie
IIPSIMBIE U INIOCKOCTH:




CTaHJapTHbIE NIapbl
MEPIEHANKYISIPHBIX
IJIOCKOCTEN M MPSIMBIX,
CUMMETpUHU
MHOT'OI'PAaHHUKOB

23

IlepnenaukynsapHsie
IIPSIMBIE U IUIOCKOCTH:
TeopeMa O TPex
MEPIEHANKYIISIPAX

24

IlepnenaukynspHsie
IIPSIMBIE U IUIOCKOCTHU:
BBIYMCIICHMS IIIUH B
MHOTOI'PAHHHMKAX

25

[ToBTOpEeHME: MIoMaan
MHOTOYTOJIbHUKOB,
(dbopMyIIBI 171 TUTOIIAEH,
CO00pakeHus! MoA00us

26

[ToBTOpEHHE: TUIONMIAIH
MHOTOYTOJIHUKOB,
(bopMyIIbI TS TUIOIIAJICH,
Co00pakeHusI MOA00us

27

[ToBTOpEHME: MIOMIAIH
MHOTOYT'OJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH,
coo0pakeHus MoA00us

28

ITmomaau ceuennit
MHOTOTPAaHHUKOB:




IUIOIIA Y TIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TI0J1I00MS

29

IInomanu ceyenuit
MHOT'OTPaHHHUKOB:
IJIOLIA Y TIOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHUs TI0J1I00Ms

30

Konrponbnas pabora
"[ToBTOpeHwUe:
MHOTOTPaHHHUKH, CEUCHHSI
MHOTOTpaHHUKOB"

31

O0BéM Terra. O0beM
PSIMOYTOJIBHOTO
napaJuiesienumne/a

32

3agaun 00 yABOCHUU
Ky0Oa, 0 KBajpaType Kyoa;
O TPUCEKLIUH yTIIa

33

CrepeomeTpuieckue
3aJ1auM, CBS3aHHBIC C
00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumneia

34

[Ipuknagneie 3a1auu,
CBSI3aHHEIC C
BBIYMCJICHHEM 00BEMA
MIPSIMOYTOJIBHOTO




napajjicjacnuicaa

35

OOBEM MpsIMOI TPU3MBI

36

Crepeomerpuueckue
3aJla4, CBA3aHHBIE C
BBIUUCIIEHHEM 00BbEMOB
IIPSIMOM IIPU3MBI

37

[Tpuxnanueie 3a1auu,
CBs3aHHbBIE C 00BEMOM
MPSAMOU MPU3MBbI

38

Brruncinenune o0bEMOB
TEJ C IOMOIIBIO
OIPEIENIEHHOTO
uHTerpana. OobpEm
HAKJIOHHOM MPU3MBI

39

Brruncinenue o0bEMOB
TEJI C IIOMOIIBIO
OIPEIENIEHHOTO
unTerpana. OobpEm
UpaMUIbI

40

dopmyna 06bEMa
nupaMupl. OTHOLIEHHUE
00bEMOB MUPAMHU]T C
00LINM YTJIOM

41

dopmyna 00bEMa
nupaMupl. OTHOLIEHHUE
00bEMOB IMUPAMHU]T C




00LIMM yIJIOM

42

CrepeomeTrpuueckue
3aJjauu, CBA3aHHBIE C
00BEMaMU HAKIIOHHOM
TIPU3MBI

43

CrepeomeTrpuueckue
3aJlauu, CBA3aHHBIE C
00BEMaMU TMPaMHUIBI

44

[TpuknaaHbie 3a1a49M 110
teme "O0bEMBI TEN",
CBSI3aHHEIE C 00BEMOM
HAKJIOHHOM MPU3MBI

45

[TpuknamHbie 3a1a49H 110
teme "OOBEMEI TENT",
CBSI3aHHBIE C 00BEMOM
TTUPAMH/IBI

46

[Ipumenenne o0BEMOB.
Brruncienune pacctosiHust
JI0 TJIOCKOCTH

47

Kontponbhas pabota
"O06bEM MHOTOTpaHHHUKA"

48

HuwmHaapuyeckas
IMOBEPXHOCTb,
oOpa3yroriue
UWJIAHIPUYECKOMN
MMOBEPXHOCTHU




49

Humuuap. [psamon
KpyTOBOW LIUJIUHP.
[Inomane noBepXHOCTH
HUIUHAPA

50

Konunueckas
MMOBEPXHOCTb,
00pa3yroIire KOHUIEeCKOM
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IJIOCKOCTBIO,
MapajieabHOMN MIIOCKOCTH
OCHOBaHUA

52

Y ced€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomane 60KOBOM
MTOBEPXHOCTH M IOJTHOMN
MOBEPXHOCTH KOHYCA

54

[Tromane 60KOBOM
MTOBEPXHOCTH M ITOJTHON
MTOBEPXHOCTH KOHYyCa

55

CrepeomeTrpuueckue
3aJa4M Ha
JTI0Ka3aTeNbCTBO U
BBIUHCIICHHE,
MOCTPOEHUEM CEUCHUH
HWIMHIpPA, KOHYyCa




56

CrepeomeTrpuueckue
3a/1a4y Ha
JI0OKa3aTeNIbCTBO U
BBIYHCIICHHUE,
MMOCTPOEHUEM CEUCHU I
MUIINHApPA, KOHYyca

57

[Ipuknagneie 3a1auu,
CBSI3aHHBIE C [IUIUHIPOM

58

[Ipuknaaneie 3agayu,
CBSI3aHHBIE C LIUIUHIPOM

59

Coepa u map

60

[Tepeceuyenue chepsl u
1rapa ¢ TIOCKOCTBIO.
Kacanwue mrapa u cdepsi
TUTOCKOCTBI0. Bun u
n300pakeHue mapa

61

[lepeceuenue chepsl u
1apa ¢ ImI0CKOCThIO.
Kacanwue mapa u cdepsl
IUIOCKOCTHIO. By n
n300paxeHue mapa

62

VYpaBHenue chepsl.
[Tnomane cheprr u e€
qacTei

63

Cummerpust chepsl 1
mapa




64

CrepeomeTpuueckue
3aJa9u Ha
JIOKa3aTeIbCTBO U
BBIYUCIICHUC, CBA3aHHBIC
co cepoii U mapom,
MMOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

65

CrepeomeTpuueckue
3aJa9u Ha
JIOKa3aTeIbCTBO
BBIYUCIICHUC, CBA3aHHBIC
co cepoii 1 mapom,
MMOCTPOEHUEM MX CEUCHHI
IUIOCKOCTBIO

66

[Ipuknaaneie 3a1a4u,
CBSI3aHHBIE CO Cepoii u
1apoM

67

IToBTOpEHMUE:
OKpPYHOCTb Ha
IUIOCKOCTH, BBIYMCIIECHUS
B OKPYHOCTH,
CTaHJapTHBIC 000U

68

Pa3znuunsie koMOUHAUU
TEJ BpaIlCHUS U
MHOTOTPaHHUKOB

69

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpauieHus"




70

3anaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora
"Tena u NOBEPXHOCTH
BpaieHus"

72

OO0BEéM nunuuapa.
Teopema 06 06bEME
IPSIMOTO IWIMHPA

73

Brruncienue 006MoOB
TEJ C IOMOIIBIO
ONPENEIEHHOTO
uHTerpana. O0bEM
KOHYycCa

74

[Iromaau 6OKOBOH U
MOJTHOM MTOBEPXHOCTH
KOHYyca

75

CrepeomeTpuueckue
3aJa41, CBI3aHHEIC C
BBIYMCIICHHEM 00HEMOB
MAJIMHAPA, KOHyCa

76

IIpukiagHeie 3aga4u 110
teme "O0bEMBI U
IJIOIIA Y TOBEPXHOCTEN

n

T

77

OO0BEéM 1m1apa 1 LapoBOro
cekropa. Teopema 00
00béme mapa. [lnonanp




cepsl.
CrepeomeTrpuueckue
3aJ1a4yu, CBA3aHHbBIC C
BBIUMCIICHHEM 00HEMOB
rapa, mapoBoTo
CErMEHTA U IIapOBOTO
CeKTopa

78

IIpukiagHeie 3aga4u 110
teme "OOBEMEI TEIT",
CBSI3aHHBIE C 00BEMOM
apa ¥ Iiomaabo
cheprl. COOTHOIICHHS
MEXTy TUTOIIAIIMHU
MMOBEPXHOCTEU U
00BEMaMU ITOTOOHBIX TEN

79

I[TonoOHbIE TENa B
MIPOCTPAHCTBE.
N3menenune o0bEMa npu
MOJ00MH.
CrepeomeTpuueckue
3aJa41, CBI3aHHEIC C
BBIYMCIICHHEM 00HEMOB
TeJ ¥ IIonaaei
MMOBEPXHOCTEH

80

KonTponbhas padota
"[Tmomraay MOBEPXHOCTH
1 00BEMBI KPYTIIbIX TET"




81

JBM>KeHUs MpOCTPaHCTBA.
OTtoOpaxeHwusl.
JIBM>KeHUs U paBEHCTBO
¢uryp. O6mmue cBoiicTBa
JIBYKEHUH

82

Bunn nBukeHMit:
NapajuIeIbHBIN IIEPEHOC,
LIEHTpaJIbHAsl CUMMETPHUS,
3epKaJIbHAsI CUMMETPHS,
IIOBOPOT BOKPYT MPSIMOM

83

[TpeoOpaszoBanus
nopo6us. [Ipsmas u
cepa Ditnepa

84

I'eomeTpuueckue 3axaun
Ha NNPUMEHEHNE
IBIDKEHUSA

85

Konrponsnas pabora
"Bekropsl B
npocTpaHcTae”

86

Oo6o0maromiee
nosropenue 11 nmonaruit
1 METOJIOB Kypca
reometpuun 10—11
KJIACCOB, CUCTEMAaTH3alUs
3HAHUU:
"[TapannenbHOCTb
MPSIMBIX U IJIOCKOCTEH B




npocTtpascTse"

87

O06obmaromee
noBTopenue 11 nousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
npocTtpascTse"

88

OO6obmaromee
noBTopenue 11 nousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
3HaHui: "BekTopsl B
npocTtpascTse"

89

Oo6o0maromiee
noBTopenue 11 nousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aLHs
3HaHuil: "O0beM
MHOTOrpaHHHKaA"

90

O6o0maromee
noBTopenue 11 nousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHs




3HaHui: "O0BeM
MHOTOTrpaHHHKA"

91

Oo6o0maromiee
noBTopenue 11 nousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3aIHs
sHanuit: "I[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpYTJbIX Ten"

92

Oo6o0maromiee
noBTopenue 11 nousruit
1 METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTHU3alIHs
3Hanuit: "lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyTJIbIX Ten"

93

Nrtorosas KOHTpOJIbHAS
pabota

94

HToroBast KOHTpOJIbHAS
pabota

95

[ToBTOpEeHME, 0000IIIEHNE
M CUCTEMATHU3ALHS
3HAHUHU

96

Ucrtopus pazsutus
CTEPEOMETPUN KaK HayKu




U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropust pa3sutus
CTEPEOMETPUU KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

98

Hcropust pa3sutus
CTEPEOMETPUU KaK HAyKH
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hcropust pa3sutus
CTEPEOMETPUU KaK HAyKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

100

Hcropus pa3BuTus




CTEPEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBFOTEPHBIX
TEXHOJIOTHI1

101

Hcropust pa3sutus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

102

Hcropus pa3sutus
CTEPEOMETPUU KaK HAyKU
U €€ poJib B Pa3BUTHUH
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBI

10 KVIACC

Koa nposepsiemoro

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTeJIk

pe3yabTarta 001ero o6pa3oBaHus
7 I'eomeTpus
7.1 OnepupoBaTh MOHATHAMU: TOUYKA, IPSMAsL, ITIOCKOCTh
7.2 [TpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIICJCTBUS U3 HUX IIPU PEILICHUU T€OMETP
7.3 OmneprpoBaTh NOHATUIMU: TAPAIIIENBHOCT U NIEPIIEHAUKYIISIPHOCTD MPSAMBIX U 11
7.4 KnaccugunupoBats B3auMHOE pactoIokKeHHe IPSAMBIX U INIOCKOCTEH B MpocTpa
75 OneprpoBaTh NOHITUSIMU: JBYTPaHHBIN YIroJj, IPaHU JBYIPaHHOTO yria, pedpo
’ yTOJI IBYTPaHHOI'O yIJja, IpagyCHas Mepa IByTPaHHOIO yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHMK, BBIIYKJIBIM UM  HEBBITYKJIbINA
' MHOTOTpaHHMKA, IPAaBUIbHBIA MHOTOTPAHHUK
7.7 Pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (ITMpaMKia, Ipru3Ma, IpsiMOyTo.
73 KnaccugunupoBatb MHOTOIpaHHHUKH, BBHIOMpas OCHOBAHUS Ul KJacCU(pHUKaIM
’ MHOT'OTPaHHMKH, PaBUJIbHBIE MHOTOTPAHHUKH, IIPSIMbIE U HAKJIIOHHBIE ITPU3MBI,
7.9 OnepupoBaTh NOHATUAMU: CEKYIIas MIIOCKOCTh, CEUEHHE MHOTOTPAHHUKOB
7.10 OOBACHATH NPUHIIUIIBI TOCTPOEHUS CEYEHUII MHOTOI'PaHHUKOB, UCIOJIb3YsI METO,
711 CtpouTh ce4eHHs MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIIOJIHATH (BBIHOCHBIE)
' MPOCTHIX 00BEMHBIX (PUTYP: BHJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXJICHME TE€OMETPUYECKHUX BEIMYMH 1O oOpas3iam
712 W3BECTHBIE AHAJINTUYECKHUE METOIBl NPU PEIIEHWH CTAaHJAPTHBIX MaTeMaTh4
' pacCTOSHUI MEXy IBYMs TOUKAMM, OT TOUKH J0 IPSIMOM, OT TOUKHMJIO TIOCKOCT
IIPSIMBIMU
Pemate 3amaun Ha HaXOXJIEHME TIEOMETPUYECKHUX BEJIMYMH MO 0Opa3imam
713 W3BECTHBIE AHATUTUYECKUE METOBI IIPY PEILIEHNUN CTaHAAPTHBIX MATEMAaTUYECKU
' MEXJly CKPEUIMBAIOUIMMUCS MPSIMBIMU, MEXKIY NPSAMON M IUIOCKOCTBIO, MEXK
YIJIOB
714 Bbruuciate 00bEMBI U IUIOLIAAM IOBEPXHOCTEH MHOIOIPaHHUKOB (IpU3Ma,
' (bopMyI1, BEIUUCIIATH COOTHOLICHUS MEXY IUIOIIAAsIMU IOBEPXHOCTEH, 00BEMaM
715 OnepupoBaTh MOHATUAMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTP, OCh U IIOCKO
' TUTOCKOCTh CHMMETPHUH (UTYPBI
716 W3BnekaTh, mMpeoOpa3oBbIBATE W HWHTEPIPETUPOBATh HH(OPMAIMIO O TPOCTP
' ¢urypax, NpeJCTaBICHHYIO Ha YepTEXkaxX U PUCYHKaX
7.17 [TpumensaTs reomerpuyeckue (GakThl ULl PELICHUs CTEPEOMETPUUYECKUX 3a/ad,




L1aroB peUIeHMsl, €CIIM yCIOBUS IPUMEHEHNUS 3aJJaHbl B IBHOU (opme

IIpuMeHATH pocTeNIne MPOrpaMMHbIE CPEICTBA U DIIEKTPOHHO-KOMMYHMKALU

718 CTEPEOMETPUYECKHX 337124
719 [TpuBOaUTH MpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIEC U KU3
' 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MOJlydeHHbIE 3HAHUS Ha MPAKTHUKE: aHAIH3UPOBATh peajbHbIe CUTY
MOHSTHUS B TPOIECCe MOMCKA PEIICHUs MaTeMaTU4ecKu CPOpMYITUPOBAHHO
7.20 peasibHble CUTyallud Ha $3bIKE TE€OMETPUHU, HCCIENA0BaTh IOCTPOSHHBIE
reOMETPUUYECKUX TOHITHM M TEeopeM, ammapara ainreOpbl, pemaTh IMpPakTH
HAXO0X/ICHUEM T€OMETPUYECKUX BETMIHH
11 KJIACC
Kon x
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/ibi
NMPOBEPSIEMOT0
0011ero 00pa3oBaHusA
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MNOHATUSAMU: LWIMHAPUYECKAs TOBEPXHOCTh, OOpa3ymoollue Iu
6.1 HWIMHIP, KOHHYECKas TOBEPXHOCTh, OOpasylolme KOHHYECKOH MOBEpX
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIIOCOOBI OTYUEHUS TeJl BpallleHus
6.4 KnaccudummpoBats B3auMHOE PacroyioxkeHne cephl U TIOCKOCTH
6.5 OnepupoBarh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOT
' OCHOBAHUE IIapOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOSI, IAPOBOM CEKTOP
6.6 Boruncnsate 005EMBI U IITOIIAN TOBEPXHOCTEH TeN BpaIlleHHsI, TEOMETPUUECKUX T
6.7 OnepupoBath MOHATHSIMHU: MHOTOTPAHHUK, BITCAHHBIN B c(hepy M ONMHMCAHHBIA OK:
' B MHOTOTPaHHHK WM TEJIO BPAICHUS
6.8 BBIYHCIATE COOTHOIICHHSI MY TUTOIIAIIMUA TTOBEPXHOCTEH 1 00bEMaMu 110,100
6.9 N3o06paxaTh u3yuaembie (GUTYPBI OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEPTEKHBI
6.10 BoInonHATE (BBIHOCHBIE) MITOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UL
’ CTPOUTH CEYCHHUS TEJ BPALCHUS
6.11 W3Bnekarb, MHTEpHpPETUPOBATH U MPeoOpa3oBbIBaTH HMHGOPMALUIO O MPOCTP
’ ¢burypax, NpeJCTaBICHHYIO Ha YepTexkaxX U PUCYHKax
6.12 [IpumensITh TeoMeTpudecKkue (aKThl JJIS PEIICHUS CTEPEOMETPUUYCCKUX 3aiad,
' IIaroB PeNICHMsI, €CIIM YCIOBUS IPUMEHEHUS 33]JaHbl B SBHOU Gopme
6.13 OnepupoBath NOHATHEM: BEKTOP B IIPOCTPAHCTBE




BrmoaaATh I[CﬁCTBPISI CJIOKCHUS BECKTOPOB, BEIUYUTAHUSA BCKTOPOB U YMHOXKCHHA

6.14 KaKMMH CBOWCTBAMHU OHH 00J1a1af0T
6.15 [TpuMeHsATH MpaBUIIO NapaIesIeNUNe1a P CI0KEHUN BEKTOPOB
OmnepupoBaTh MOHATHAMH: JEKApPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOD,
6.16 BEKTOPOB, KOOPMHATHI BEKTOPA, YO MEX/Y BEKTOPAaMH, CKaJIIPHOE MPOU3BE/ICH
KOMILJIaHApHbIE BEKTOPHI
6.17 HaxoauTe cyMMy BEKTOPOB W TIPOM3BEACHHE BEKTOpAa Ha YHUCIO, Yrol M
' NPOM3BEICHNE, PACKIAIBIBATH BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPAWHAT
6.19 Pematp npocreiiniie reoMeTpuuecKre 3aJa4 Ha IPUMEHEHUE BEKTOPHO-KOOPIU
6.0 Pemrate 3a1a4n Ha J0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHUH U HaXOXKACHUE
' o0pa3uaM WM aaropuTMam, IpUMEHsSl U3BECTHBIE METO/IbI TP PEILICHUH CTaHIap
621 [TpumeHATH MpoCTelIIne MPOrpaMMHBIE CPENICTBA U DIEKTPOHHO-KOMMYHHKAIIU
’ CTEPEOMETPUYECKUX 3a/1a9
6.22 [IpuBoAMTE TPUMEpPHI MAaTEeMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOAE W JKU3H
’ 3aKOHOB F€OMETPHHU B HCKYCCTBE
[TpuMeHsATh TONTyYEeHHBIC 3HAHUS Ha TPAKTUKE: aHATM3UPOBATh PEAbHBIC CUTYa
MOHATUS B TIpOIlecce MOWCKAa pEIIeHHs MaTeMaThdecku chopMyInpoBaHHO
6.23 peaibHble CHUTyallud Ha S3bIKE T'€OMETPHUM, HCCIEeI0BaTh IOCTPOCHHBIE

reOMETPUUYECKUX TOHATUH U TEeOopeM, ammapara aiareOpbl, pemarh MpaKkTH4d
HAaxO0KJICHHEM r€OMETPUYECKUX BEJINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon
7

HpOBepﬂEMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OCHOBHBIE TTOHATHUS CTCPCOMCTPHH. Tqua, npsamasd, IIIOCKOCTh, IIPOCTPAHCTBO. ITonsatue 06 a
CTCPCOMCTPHUU: aKCUOMBI CTCPCOMCTPUU U CICACTBUA U3 HUX

7.2

B3aumHoe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEpeceKaroliuecs, MapaielbHble U
[TapanienbHOCTh NPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieibHbIE MPsIMble B IIPOCTP
MPSAMBIX, MapaUIeNbHOCTh NPSIMONM M IUIOCKOCTH. YTIBIC COHAIPaBICHHBIMH CTOPOHAM
npoctpanctBe. [lapannenbHOCTh TUIOCKOCTEH: MapajienbHble IUIOCKOCTH, CBOWCTBa

[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadip, KyO, Mapajiesenumnes, mo

7.3

[lepneHIUKyISIPHOCTh MPSAMON M IUIOCKOCTH: MEPHEHAMUKYJSPHBIE NpPSMblE B IMPOCTPAHCT
MEePIeHIUKYISIpHbIE K IUIOCKOCTH, TPHU3HAK NEPIEeHIUKYJIIPHOCTH MPSAMOM U  IJIoC
MePIEeHIUKYIISIPHOM TUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YTOJl MEXKIY MPSAMOM U TIIOCKOCTHIO,
yroJs AByrpanHoro yria. [lepneHaukymsp ¥ HakJIOHHBIE: PACCTOSIHME OT TOYKH JO IJIOCKOC
IJIOCKOCTH, MpoeKuus (Urypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh IUIOCKOCTEH: MpHU3Ha
wiockocTeil. Teopema o TpEx mepreHAnKyIspax

7.4

[lonsiTe MHOTOTpaHHWKA, OCHOBHBIE AJIEMEHTH MHOTOTPAHHUKA, BBIMYKJIBIC W HEBBIMYKIIBI
MHororpaniuka. Ilpusma: n-yronpHas npusMma, TpaHH M OCHOBaHHUS IPU3MBI, IpsiMas U Ha
MOJIHAsl TOBEPXHOCTh MpU3MbL. [lapasienenumnen, mpsMOYToJbHBIN Mapajjiesenunea U ero cBo
nUpaMuia, TpaHU M OCHOBAHME MUPAMHJIbI, OOKOBask M TOJHAs IOBEPXHOCTb MHUPaMU]
nupaMua. OJIEMEHThl NMpU3Mbl M nupamMujabl. [IpaBuibHbIE MHOTOTPaHHHKHU: TOHATHE I
MpaBWIbHAs TMpU3Ma U TpaBWIbHAs NHpaMua, MpaBUIbHAs TPEyrojibHas NHUpamMuaa H

[IpencraBneHue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdp, AOJAEKadAp U ukocasapyrue CeueH

7.5

CuMMmeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, IIPSIMOM, MJIOCKOCTH. DJIeMe
napajuiejenumnenax, paBUiIbHbBIX MHOMOTPaHHUKAX

7.6

Bblunicnenue 351eMEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yriael. I[lmomans OokoB
MOBEPXHOCTH TPSIMOM TPHU3MBI, IUIOIMAAh OCHOBAHWH, TeopeMa O OOKOBOH TOBEPXHOCTH
OOKOBOI TOBEPXHOCTU U MOBEPXHOCTU NMPaBUIBHON MUPaMHJIbI, TEOPEMA O IJIOLAAN yceué
o0béme. O0BEM nUpaMubl, IPU3MBbI

7.7

[lono6uble Tena B npocTpaHcTBe. COOTHOLIEHUS MEKY IIOLIAAIMU [TIOBEPXHOCTEN, 00bEMaM

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS



I'eomeTtpus

Hunuaapudeckass MOBEPXHOCTb, 00pa3yloMe HUIMHIPUYECKON MOBEPXHOCTH, OCh LU

61 Hunuuap: ocHOBaHUS M OOKOBasi MIOBEPXHOCTH, 0Opa3yrolias ¥ 0Ch, IO lb OOKOBON U
Konnueckas HoBepXHOCTh, 00pa3yromue KOHUYeCKOi NOBEPXHOCTH, OCh M BEpIIMHA KOH
6.2 OCHOBaHHME U BepIlIMHA, OOpasylolias M OCh, IUIOIAJb OOKOBOW M IIOJIHOW TOBE
o0pasyroliye U BbICOTa, OCHOBAHUS U OOKOBAasi IOBEPXHOCTb
6.3 Cdepa u map: neHtp, paguyc, AMamerTp, MIomaas TOBEpXHOCTH cdepbl. B3anmuoe pacmno
KacaTelbHas IJI0CKOCTh K cdepe, riomanb chepsl
6.4 N300paskeHne Ten BpalieHus Ha TUIOCKoCTU. Pa3BépTka nunmHapa U KOHyca
6.5 KomOunanmu ten BpamieHHs ¥ MHOTOIPAaHHMKOB. MHOTOTpaHHHK, OIMCAHHBIA OKOJIO
' MHOTOTPaHHHK, WX TEJIO BPAIICHHS
6.6 [Monstue 06 o6péme. OCHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 006 00BEME mpsMOy
' cieacteus u3 He€. OOBEM HmnuHApa, KoHyca. O0bEM 1Iapa u miomanb chepsl
6.7 [Tono6ubIe Tena B mpocTpancTBe. COOTHOLIEHHUS MEKIY TUIOMIAASIMU MTOBEPXHOCTEH, 00BE
6.8 Ceuenuss 1mwuHApa (MapauieTbHO W TMEPICHIUKYJISIPHO OCH), CE€YeHHs KoHyca (
' POXOJsIllee Yepe3 BepIINHY ), CEUeHHS [1apa
Bektrop Ha mmockoctTm M B mpocTpaHcTBe. ClOKEHHWE W BBIYMTAHHE BEKTOPOB. YM
6.9 Paznoxxenue BekTopa mo TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio napamienenunena.
IIPUMEHEHUEM ITPaBUJI IEUCTBUI C BEKTOPaAMU
[IpsimoyronpHas cuctemMa KoopauHaT B mpocTtpaHcTBe. Koopaumuatel BekTopa. IIpocte
6.10 VYron mexnay Bekropamu. CKaJIipHOE ITPOU3BENECHNE BEKTOPOB. BhIunciIeHNE yII0B MEX

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUHA F€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHMUA

Kon nposepsiemoro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHUSA K NMPeEIMETHBIM Pe3yJIbTATAM OCBOCHHMS OCH
NPOrpaMMbl CpeIHero o01mero 0Opa3oBaHusA

Bnanenne wmeromamMum J10Ka3aTenbCTB, AITOPUTMAaMHU  peLEHHs 3a71ady;
ONEpUpPOBATh IOHATUSMHU: OIpPENEICHHE, AaKCUOMa, Teopema, Clel
JI0Ka3aTelIbCTBO, PaBHOCUJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh HX; YMEHHE
IIPOTUBOIIOJIOKHOE YTBEP)KIEHUE, IPUBOAUTH IIPUMEPHI W KOHTPIPHU
MaTeMaTHYeCKON MHAYKLWHU; MPOBOAUTH J10KA3aTEIbHBIE PACCYXIEHUS I
JIOTMYECKYIO MPaBUIBHOCTh PACCYKACHUHN; YMEHUE ONEepUPOBATh MOHATHIM
olepaluy HaJ MHOXXECTBAMH; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTB
peanbHbIX NPOLIECCOB U SIBICHUM M MpPU PELICHUU 3a]ad, B TOM YUCIE U3
YMEHHUE ONepupoBaTh MOHATUAMU: Tpad, CBA3HBIA rpad, IepeBo, LUK,

3aJlaBaTh U OMUCHIBATh rpadbl pa3IuYHbBIMU CIIOCOOAMU; UCIIOIB30BaTh Tpad

YMeHne onepupoBaTh MOHATHUSMH: HATYypAIBHOE YHUCIIO, IEJN0E YUCIIO, CT
KOpEHb HaTypaJbHOM CTENEHHU, CTENEHb C PALMOHAIBbHBIM I10Ka3aTeleM,
rokasaresiemM, JorapupM Yncia, CHHYC, KOCHHYC M TaHTE€HC MPOM3BOJIHHOT
palMoHaIbHOE YHCIIO, HPPAIMOHAIBHOE YHCIIO, MHOXECTBA HATypallb
HeﬁCTBHTGHBHLIX YUCCII; YMCHUC HCIIOJIB30BATh IMPU3HAKHU ACIIMMOCTHU, HAU
HaMMEHbIIee O0Iee KpaTHOe, anropuTM EBKimWaa mpu pemieHuH 3ajaad;
MO3UIIMOHHBIMM CHCTEMaMHU CUMCJICHUS; YMEHHUE BBINOJHATH BBIYMCICHHE
BBIPXCHHI CO CTENIEHAMH | Jiorapudmamu, mpeodpa3zoBaHus IpoOHO-paIIUo
ONEPHUPOBATh IMOHATUSAMH: MOCJIEIOBATEIBHOCTD, apU(MeTH4ecKas I
nporpeccusi,  OECKOHEYHO  yObIBarollass  reoMeTpudeckas  Mporp
MOCJICIOBATEIBHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIT; yM
KOMIIIICKCHOC YHCIJIO, COHpﬂ)KéHHBIG KOMIIJICKCHBIC YHCJIa, MOAYJIb U ap
¢dbopMa 3amucu KOMIUIEKCHBIX 4Hcell (FeoMeTpudecKasi, TPUrOHOMETPHUYECK
POU3BOIUTH  apu(MeTHUecKue JIeHCTBHS C  KOMIUIEKCHBIMH — YHCIH
HCIIOJIb30BAHUA KOMIUICKCHBIX YHUCCII; OINCPHUPOBATH ITOHATUAMU: MATPUL]

MaTpulbI, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue OINICPpHUPOBATH TIOHATHUAMU: PANHUOHAIBHBIC, HWPPANHOHAJILHBIC,




JIOFapI/I(l)MI/I‘IeCKI/Ie, TPUTOHOMCTPHUYCCKUEC YPaBHCHUSA W HCPABCHCTBA, UX C

MOHSITUSIMH: TOXKJIECTBO, TOKJIECTBEHHOE MPeoOpa3oBaHue, ypaBHEHHE, HEP
U HEpPaBEHCTB, PAaBHOCWUJIBHOCTh YPaBHEHUM, HEPABEHCTB M CHCTEM;

HEPaBEHCTBA M CUCTEMBbI C MIOMOIIBIO PAa3IMYHBIX MPUEMOB; PEIlIaTh yYpaBHE
napaMeTpoM; MPUMEHSTh YpPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI ISl pelle

3aJ1a4 U3 pa3IMvHbIX 00JacTeil HayKu U peanbHOM KU3HU

YMmenue omnepupoBaTh MOHATHAMH: (GYHKIUS, UYETHOCTb (YHKIHH,
OrPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (DYHKLIMH, SKCTPEMyM (yHKIIUU
3Ha4YeHUs1 (PYHKIUU HA TMPOMEXKYTKE, HEeNpepblBHAS (YHKIHS, aCUMIOTOTHI
BTOpasi NPOU3BOJHAs (PYHKLUHU, T€OMETPUUYECKHH U (PU3MUECKUI CMBICIT
OTpeNeNIEHHBI MHTErpaJl; yMEHHE HaxXOAMTh AacHMIITOTHI Tpapuka ¢
IIPOM3BOJIHBIE CYMMBbI, IPOU3BEICHMS, YaCTHOTO M KOMIO3MLMU (YyH
KacaTenbHON K rpaduky (yHKIHM; YMEHHE HAaXOAMTh MPOU3BOJHBIEC 3J€
UCIIOJIb30BaTh MPOU3BOJHYIO JUISl MCclefAoBaHUs (YyHKUUN, HaXOAWUTh
3Ha4YeHus (PyHKIUI; CTpOUTh I'padMKM MHOTOWIEHOB C HCIIOJIIb30BaHUE
aHaJIN3a; MPUMEHSTHh MPOU3BOIHYIO JJIsl HAXOXKJIEHUS HAWIy4dlLIETro pelieHH
COLIMAJIbHO-?)KOHOMMYECKUX M (PU3MUECKHX 3aJayax; HAXOJUTh IUIOILAIH
UHTETpala; MPUBOJIUTH IPUMEPbl MAaTEMATHUECKOTO MOJEIMPOBAHMS C II

YpaBHEHUU

YMeHue omnepupoBaTh MOHATUAMH: Tpaduk ¢GyHKIUH, oOpaTtHas (yHK

TUHeWHas (QYHKUMSA, KBaJpaTHyHass (QYHKUUS, paluoHaibHas (QyH
TPUTOHOMETpHUECKHe (PyHKIMH, OOpaTHbIE TpUTrOHOMEeTpuueckue ¢
norapudmuueckas (QyHKUMU; yMEHHE CTPOUTh TrpapuKkd  HU3y4YeH
npeoOpazoBanus rpadukoB QYHKIWH, UCIIONIB30BATh TPAQUKH TSI U3YUCHH
MIPU PELIeHUN 3a/1ad U3 APYTUX yueOHBIX MPEeIMETOB U 3ajad U3 peanbHON
3aBHCUMOCTH MEX/y BeTMYMHAMH; UCIIOIb30BaTh CBOMCTBA U rpaduku HyHK
HEPaBEHCTB W 3aJad C MapamMeTpaMu; M300pakaTh HAa KOOPAMHATHOW I

ypaBHeHHfI, HEPAaBCHCTB U UX CUCTCM

YMmenue peuraTb TCKCTOBBIC 3ada4u PA3HBIX THUIIOB (B TOM YHCJIC Ha II

IBUKEHHE, pabOTy, CTOMMOCTh TOBapOB W YCIyT, HAJIOTH, 3aJa4d U3 00
ceMeiHbIMU (pUHAHCAMU); COCTaBISTh BBHIPAKEHUS, YPABHEHUS, HEPABEHCT
3aJlauM, MCCIEA0BaTh IIOJIy4YEHHOE PEIIEHUE U OLEHUBAaTh IPABIOIOI0
MOJIETTUPOBATh peajbHble CUTyallUd Ha $3bIKE MAaTEMaTUKH; COCTaBII

HCPABCHCTBA M MX CHCTCMBI 110 YCJIIOBUIO 3a[1d4H, UCCICAOBATL NTOCTPOCHH




anmnapara ajareOpbl, THTEpIIPETUPOBATh [TOJIyYEHHBIN pe3ysbTar

YMeHue onepupoBaTh MOHATUSIMU: cpelHee apu(MeTHdecKoe, MeauaHa,

3HAaYeHUs, pa3Max, AUCIEpPCHUs, CTAaHAAPTHOE OTKJIOHEHHE YHCIIOBOTO
MHTEPIPETHPOBATh MHPOPMALMIO, TIPEACTABICHHYIO B Ta0IuIax,

OTPaXKaIOIlyl0 CBOWCTBAa peajbHBIX IMPOLIECCOB M SIBJICHHM; MpeICTaBIsAT
TaONUIl ¥ JUarpamMM; MCCIeI0BaTh CTAaTUCTUYECKUE JAHHBIC, B TOM YHUCIIE
METOJIOB M JJIEKTPOHHBIX CPEJCTB; TpaUyecKH HCCIe0BaTh COBMECTH

AuarpamMm pacCCuBaHUus U JIMHEHHOMN perpeccun

YMmenue ONCpHUPOBATH MOHATUAMMU: CﬂyqaﬁHBIﬁ OIIBIT U cnyqaﬁHoe COOBI

COOBITHS; YMEHHE BBIYHCISATH BEPOATHOCTH C HCHOJIB30BaHWEM Trpadu
(bOpMyIIBI CIIOKEHHS U YMHOXKEHHUSI BEPOSITHOCTEH, (POPMYITy TOJHOH BEpO
KOMOWHATOpHbIE (PAaKTBI U (HPOPMYIIBI; OIIEHWBATh BEPOSITHOCTH PEATBHBIX C
HNOHATHSAMU: CIy4aliHas BEJIMYHMHA, paclpe/elIeHne BepOITHOCTEH, MaTeMaT
U CTaHJApTHOE OTKJIOHEHHUE CIy4YaiHOH BeNTUYMHBI, QYHKIMU paclpeeleHu
MIOKA3aTeIbHOTO W HOPMAJIBHOTO PACHpPEAEICHUH; yMEHHE HCIIOJb3
pacripesielieHuil JUIsl pelleHHs 3ajad; 3HAKOMCTBO C MOHATHSMM: 3aKO
BBIOOPOYHBIX HCCIIEIOBAaHUN; YMEHHE TPHBOJUTH TNPUMEPHI TPOSBICHH
NPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEPHUPOBATH MOHITHUS
YHCII0 COYETAaHUM, YUCIIO MepecTaHOBOK; OuHOM HpIOTOHA; yMeHHE mpUMeH
pacCcyXneHus [ pelmIeHus 3a1ad; OICHUBATh BEPOSTHOCTH peal

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPECTUPOBATDH HOJ'Iy‘-ICHHBIﬁ pe3yjibTar

YMeHue ONCpUpOBaTh MOHATUAMH: TOYKA, IMpsAMaAs, INIOCKOCTb, IMPOCTPAHC

yIJIa, IUIOCKUH YroJl, IBYTPaHHBIM yroj, TPEXTPAHHBIN yIroJl, CKPEIIMBAIOL]
U TEpHEHIUKYISPHOCTb IPSAMBIX M IUIOCKOCTEH, Yroid MEXAy MpsSMbI
IJIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTAMM, PACCTOSHHE OT TOYKH 10 IUI
IPSIMBIMU, PACCTOSTHUE MEXIY IUIOCKOCTSAMM; YMEHHE HCIOJB30BaTh IIp
(bakThl U TEOpeMBbl IIAHUMETPUU; YMEHHE OILICHUBATH pa3Mepbl 0OHEKTOB
MaTEMaTUYECKHE MOJAEIN C IMOMOLIBI0 T€OMETPUYECKUX TOHATUN U BEIUYU

MPAKTUYCCKUC 3aJadr
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIAJL (QUIYphl, 00bEM (UTYDHI,

MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHMKa, KyO0, mapajuienenunesn, Imp
MOBEPXHOCTh BpallleHUs, LWIMHAP, KOHyc, map, cdepa, miomanb ch
MUPaMU/IbI, TIPU3MBI, KOHYCA, IMIMHAPA, 00bEM Ky0Oa, MPsIMOYTOJIHHOTO

MPU3MBL, IUIUHAPA, KOHYCA, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUCHHUSI KOHY




OCH WJIM OCHOBAHHMIO, CEUYCHUE IIapa, TNIOCKOCTh, Kacatomasicst chepsl, [
CeueHHEe MHOTOTpaHHUKa, N300paxxaTh MHOTOTPAHHUKH, (PUTYPHI U MTOBEPXH
TOM YHUCJIE C TOMONIBIO DJIEKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSATH CBOM
CaMOCTOSITEeNIbHO (OPMYJIUPOBATh ONpPEAENCHUSI U3ydaeMbIX (UTYp, BbIIBU
MpHU3HAKaX TeOMETPUYECKHX (UTryp, OOOCHOBBIBATH WM OMpPOBEPTa
Kkinaccuukanuio GUTYp TO Pa3IMYHBIM TMpPU3HAKaM, BBITIOJHITH HE

IIOCTPOCHUA
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YMeHue onepupoBaTh MOHATHAMU: ABM)KEHHE B MPOCTPAHCTBE, Mapalieib
IUVIOCKOCTH WU B TPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHue MoA00us,

pacro3HaBaTh paBHbIE W TOAOOHBIE (UTYpPBl, B TOM YHCJIE B MPUPO
HCIOJIb30BATh I'COMECTPUYCCKUC OTHOMICHHA MPHU PCUHICHUHN 3aJav, HaxXoAau
(muHa, yroj, Iiomanab, 00bEM) IPH PEIICHHH 33Jad W3 JPYTuX ydeOHb
KHU3HHM; YMEHHE BBIYUCIATH TI'€OMETPHUUECKHE BEIMYUHBI (JJIMHA, YIOJI,
MIOBEPXHOCTH), MCIOJIb3Ys H3y4YeHHbIE (OpPMYJIBI M METOJbl, B TOM U
MUpaMHIBI, TIPU3MBI, KOHYCA, IUIHHIIPA, TUIoNIabs chepbl; 00bEM KyOa, psim

nmupamMubl, IPpU3MbI, HUIMHAPA, KOHYCA, HIapa; YMCHUC HAXOAUTb OTHOIICHUC
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YMeHue ornepupoBaTh MOHATHUAMH: MPSMOYTOJIbHAsI CHUCTEMa KOOPIUHAT,
KOOPJHMHATHI BEKTOpa, CyMMa BEKTOPOB, MMPOU3BEICHIE BEKTOPA HA YHCIIO0, P
CKaJIIPHOE TPOU3BEJCHUE, BEKTOPHOE IPOU3BEIICHUE, YrOJl MEXKIY BEKT
BEKTOPHBIH W KOOPJIMHATHBIA METOJ IJIsi PEIICHHS T€OMETPUYCCKUX 3]l

npeamMeToOB
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YMmenue BbI6I/IpaTB HO,Z[XOIL)IIJ_II/Iﬁ MCTOA I PCIICHHUA 3aaadyud, NMOHUMAaHU
HU3YUYCHUU MNPUPOIHBIX H O6H1€CTBCHHI)IX mponeccoB u HBHGHHﬁ; YMEH
3dKOHOB MAaTCMAaTUKH B UCKYCCTBC, YMCHUC IPUBOAUTH IIPUMEPBI MaTEMATU

Y MHPOBOM MaTeMaTU4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'9 10 MATEMATUKE

Kona

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Yucia ¥ BEIYUCICHUS

1.1

HaTypaanble H 1O CJIbIC YHCJIA. HpI/ISHaKI/I JCIIUMOCTH LOECIBIX YUCCII

1.2 Parmonanbshble yncina. OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU, MPOLEHTHI, 0ECKOHEUHBIE e
1.3 Apudmernueckuii KOpeHb HaTypaJbHOM cTeneHH. JeHCcTBUs ¢ apu(pMETHUECKUMH KOPHIMU
1.4 Crenens ¢ nensiM nokasaresneM. CTeleHb ¢ pallMOHAIBHBIM IT0Ka3zareneM. CBONCTBa CTeIe
1.5 CuHycC, KOCHHYC U TaHT'€HC YHUCIIOBOTIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC YU
1.6 Jlorapudm uncna. JlecsTuuHble U HaTypalbHbIE JOrapu(Mbl

17 JleticTBuTenpHble Ynclia. ApuMETHUECKUE OTEpaluy C JACUCTBUTEIbHBIMH unciiaMu. [1
' IIpaBWJ1a OKPYIJIEHUS, IPUKHUJIKA U OLIEHKA PE3yJIbTaTa BbIUMCICHUN

1.8 [Ipeo6pa3oBanue BbipakeHUI

1.9 KommrekcHble uncna
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 enbie 1 1poOHO-palIMOHATILHBIC YPaBHEHUS

2.2 HppanmonanbHble ypaBHEHUS

23 Tpuronomerpuueckue ypaBHEHUs

2.4 [Toka3zaTenbHble U JTOrapuPpMUUECKHE YPAaBHECHHS

2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JTOTapUPMHUYECKIE HEPABEHCTBA

2.8 TpuroHomMeTpu4eCKue HEPAaBEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C apaMeTpaMu

2.11 Marpuna cucTeMsl JIMHEWHBIX ypaBHEHNH. ONpeaennTens MaTpULbI
3 OyHKIMU U Tpaduku

3.1

OyHkuMs, crnocobsl 3amaHus QyHkuuu. ['paduk ¢ynkumu. BzanmHo oOpatHble (yH




¢yskuuu. [lepuoanyeckue GyHKIANA

Obnacte omnpeneneHus M MHOXeCTBO 3HaueHudl ¢yHkumu. Hymm ¢yskuuun. I[Tpom

3.2 [IpomMexxyTKH MOHOTOHHOCTH (yHKIUU. MakKCUMyMbl U MUHUMYMBI (pyHKIMH. HanGompimn
(GYHKIMU Ha TPOMEXKYTKE
313 CrenenHas QyHKIMS C HATYpaJbHBIM U LENBIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBo
' CTETEeHU
34 Tpuronomerpudeckue QyHKIMH, UX CBOHCTBA U TpaQUKU
3.5 [TokazarenbHas u gorapudmuyeckas GyHKINU, X CBOMCTBA U TpaduKu
3.6 Touku pa3pbiBa. AcumMnToThl rpadukoB ¢pyHkuuid. CBolcTBa (PyHKIUI, HEMPEPHIBHBIX HA O
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTn4eckoro aHanusa
4.1 [IpousBonnas ¢ynkuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX QYHKIUN
47 [TpumeHeHne TpOU3BOAHON K UCCIeI0OBAaHUIO (DYHKIIUN HA MOHOTOHHOCTb U 3KCTPEMYMBI.
‘ HAMMEHBIIETO 3HAYeHUS! PYHKIUU HAa OTPE3KE
4.3 [TepBoobpasnas. MaTerpan
5 MHoXecTBa U JIOTHKa
5.1 MHoecTBO, onepaluy HaJ MHOKecTBaMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuku
7.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






