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HOACHUTEJBHAASA 3AIINCKA

I'eomeTpust siBnsieTcsi OgHMM K3 0a30BbIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero oopa3zoBaHus, TaKk Kak 00eCleuynBaeT BO3MOKHOCTh U3YUEHUS TUCLUIIIINH
€CTECTBEHHO-HAYUYHOW HAIMPaBICHHOCTH M MPEIMETOB T'YMaHUTApPHOTO IIUKJIA.
[TockonbKy ~ JIOTMYECKOE  MBIIUICHHE,  (OpMUPYEMOE  MpU  U3YUYEHUHU
00y4YaroIMUMUCS MOHATHUIHBIX OCHOB I€OMETPHUU, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IEMOYKHU JIOTUYECKUX YTBEPKICHUHN MPU PEIICHUU TeOMETPUUYECKUX
3aJla4, YMEHHE BBIIBUTaTh W ONpPOBEpraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIOJB3YIOTCS MPU PENICHUU 3a/lad €CTeCTBEHHO-HAY4YHOrO I[UMKJIA, B YACTHOCTHU
(duznyecKkux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — pa3BUTHE WHAUBUIYATbHBIX CIIOCOOHOCTENH OOyYalIIUXCS MpH
M3YUYECHHH TE€OMETPUH, KaK COCTAaBISIONIEH mpeaMeTHoN obnactu «MaTteMmatuka u
nHpOpMATHKa»  4Yepe3  OOCCIeYeHHWE  BO3MOXKXHOCTH  IPUOOpPETEHHS |
UCIOJB30BaHusA Oojee TIIyOOKMX TE€OMETPUYECKMX 3HAaHUM U JAeHCTBU,
CrelU(PUYHBIX TEOMETPUHU, U HEOOXOAUMBIX ISl YCHEIIHOTO MPO(PECCHOHATBEHOTO
00pa3oBaHus, CBI3aHHOTO C UCIIOIb30BaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aJayaMyd Kypca TE€OMETPUU Ha YTIyOJIEHHOM YPOBHE,
PACHIMPSIONINMU U yCUIUBAIOIIMMU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

pacuIMpeHue MnpeiCTaBiIeHUusI 0 TEOMETPUU KaK YacTH MUPOBOM KYJIBTYPhI U
(dhopMupOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYypax Kak o
BAKHEUIINX MaTEeMaTUYECKUX MOJIENAX, MO3BOJAIONIUX OIMNHUCHIBAaTh U U3Yy4aThb
pa3HbI€ SBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MOHATHITHOTO ammapara o pa3iaeiny
«CrepeomeTrpus» yueOHOT0 Kypca T€OMETpPUH;

dbopmMupoBaHue€  yYMEHHMSI ~ BIaJleTb  OCHOBHBIMM  TOHSTHUSAMH O
MPOCTPAHCTBEHHBIX (PUTYypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysl U yMEHUE WX TPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHIAPTHBIE CIIOCOOBI pelICHUs 3a]1a4;

(dbopMupoBaHUE YMEHHUS pPACIIO3HABATH HA YEPTEXKAX, MOJIETSAX U B peaIbHOM
MHUpE MHOTOTPaHHUKU M TeNla BpalleHUs, KOHCTPYUPOBATh T'€OMETPUUECKHUE
MOJIENH;

(dbopMupoBaHUE MOHUMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO0 MOCTPOEHUS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUM;

dbopMupoBaHUE YMEHHS BIAJE€Th METOJIaMH JOKAa3aTeIbCTB U aJrOPUTMOB
pelieHus, yMEHUs UX NPUMEHSITh, MPOBOJUTH J10KA3aTENIbHbIE PACCYXKJICHHS B
XO0JI€ PELICHUs] CTEPEOMETPUUECKUX 3a/1a4 U 3a]1a4 C IPAKTUUECKUM COJIEPKAHUEM,
dbopmMupoBaHUe TPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  MpHU



000CHOBAaHUYU MAaTEMaTUYECKUX YTBEPKJICHHUIN U POJIM AKCUOMATUKU B IPOBEACHUU
JEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00yUaronMXcs, MO3HABATEIbHOM aKTUBHOCTHU, HCCIIEI0BATEIBCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUU:
YMEHHSI PaclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TMOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallUM, HCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
MHTEpIPETALNH MOTyYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COJIepKATEIbHBIMU JUHUAMHU YyueOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tena BpameHus», «BexkTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUHM HA YIUIYOJIEHHOM YypOBHE OOydeHHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKATENbHBIM JIMHHUSAM Y4EOHOro Kypca, a
dbopMupoBaHUE JIOTMUECKUX YMEHUM  pacmpejiensieTcss He  TOJbKO IO
COJIep>KaTeNIbHBIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoi paboueit
MPOTPaMMBbl, paclpeieIEHHbIM MO ToJaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
0o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIIUIIHAIIBHBIM BOMPOCAM 00yUaroIIuecs
oOpaianuch  HEOJAHOKpPaTHO. OTO TMO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYarOlIUXCs, pACIIUPAs U yIriIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycioBus s auddepeHunanuu  o0ydyeHUs, TMOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECreuuTh YriayOJaEéHHOe
M3yUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYEHHS] MaTeMaTUKH C
yuéTtoMm BbIOOpa Oyayiei mpodeccun, obOecrnedrBas MPEEMCTBEHHOCTh MEXKIY
001MM U Mpo(ecCHOHATBLHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Hexeno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPKXAHUE OBYUEHUA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpEOMETpUU. ToOuka, mOpsiMasl, IIOCKOCTb,
npocTpadHcTBO. [loHsTHe 00 aKCMOMAaTUYECKOM TMOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKArOUIUECs,
napajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsAmsbIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapAJIICITbHBIC
MPSAMBIE B POCTPAHCTBE, NAPAIIEIBHOCTD TPEX MPSIMBIX, TAPATIIEIBHOCTD IPSAMOM
u 1miockoctu. [lapamnensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300pax)KeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaJJIEIBLHOTO MpOeKTHUpOoBaHUs. M300paxeHue
¢duryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIy MPSMBIMU B IpocTpaHcTBE. [lapannenbHOCTh MITOCKOCTEN: MapalIeIbHbIE
IUIOCKOCTH, CBOMCTBA MapaJIENbHBIX IJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuiesenumnes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKyISIPHOCTD MPSIMOM U IUIOCKOCTH: NMEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIedbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OproronanpHOE MIPOEKTUPOBAHUE.
[lepneHauKyNIsp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TpOeKuust  (PUIypbl  HA  IJIOCKOCTb.
[lepneHaUKyNSIPHOCTh  IJIOCKOCTEH: NPU3HAK  MEPHEHAUKYJISIPHOCTA  ABYX
mIockocTer. Teopema o TpEX MepHeHIUKYISIpax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM U IJIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBolicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYTPAaHHBIX YTJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOIO yIJIA.

MHororpaHHuKu

Bunbsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi U HaKJIOHHAsl MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapaitenenunen, nOpsSMOYTOJNBHBIA — Hapajulesienunes; ¢  €ro  CBOMCTBA.
Kparualimime mnyTy Ha TMOBEPXHOCTM MHOrOrpaHHHMKA. Teopema OJilnepa.
[IpocTpanctBennass teopema Iludaropa. Ilupamupa: n-yroibHas mnupamuia,
npaBWibHasT W yceu€HHas nupamuibl. CBolicTBa péOep M OOKOBBIX TIpaHei
MpaBUIbHOW TUpaMuabl. [IpaBuiabHBIE MHOTOTPAHHUKHU: NpaBWIbHAsA NpU3Ma H



MpaBUIbHAS MNHpPAMUJA, NpPaBWIbHAsA TPEYrojbHAs NHUPAMUIA W MPABUIIbHBIN
Terpa’ap, KkyO. IlpencraBienwe o0 MPaBWIbHBIX MHOTOTPAHHUKAX: OKTadJp,
NOACKAdAP U UKOCAP.

BrluncneHne S1€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliud, YTJIbL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJIONIAlb OCHOBaHUM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MPHU3MBL.
[Inomaas OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPaMUIBI,
TeopeMa O IUIOIIAAN YCEUEHHOW MUPaMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODIJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUSi B TMpPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieNienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IMPOTHUBOIOIO0KHO
HaMpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXEHUSI BEKTOPA HA YHUCIIO.
[TonsAaTne KoOMmIaHapHbIE BEKTOpHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHApHbIM  BekTopaMm. lIpsMoyrosibHass  cucrema  KOOpJIHMHAT B
npoctpancTBe. KoopauHatel BekTtopa. CBs3b MEXIYy KOOPAWHATAMH BEKTOpA W
KOOpJIMHATAMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NOPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[lonatus: UUAMHAPUYECKAs TMOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, OOpasyromiue IMoBepxHocTed. Tema BpalieHUs:
LIUIUH]P, KOHYC, YCEUYE€HHBIM KOHyc, cdepa, map. BzauMHoe pacmnosioxeHue
chepbl U TUIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe. M3o00pakeHue Ten
BpallleHUsI Ha MIOCKOCTU. Pa3BépTka nuiuHapa u konyca. CummeTpusi chepsl U
miapa.

O6bEM. OcHoBHBIE CcBOMcTBa O00BEMOB Ten. TeopemMa 00 o0O0bEME
MPSIMOYTOJILHOTO TMapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsamoil u
HAaKJIOHHOW MPU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CErMeHTa.

KomOunanuu Ten BpamieHus U MHOrOorpaHHUKOB. [Ipu3ma, BhOucaHHas B
LIUJUH]p, ONHCaHHas oOKoJIo uuiuHapa. Ilepeceuenue cdepsl U Mmapa ¢
mnockocTeio. Kacanme mapa u cdepsl miockocteio. [loHSATHE MHOTrOrpaHHUKa,



OMHUCAHHOTO OKOJIO c(depbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WJIH TEJIO
BpaIlEHUS.

[Inomaas MOBEPXHOCTH LUIUHIpA, KOHYyca, Iomaas chepbl U e€ dacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAJACH TOBEPXHOCTEH
nofaoOHbix Quryp. IIpeoOpazoBanue momoOus, romoretus. Pemienue 3agau Ha
IJIOCKOCTH € UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB U TEJ BPAIllEHUsI: CEUYCHUS IUITUH]Ipa
(mapayuienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUsi KoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIIME YePe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIIEe/I0OB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ] MEepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omnepauuu HaJa BeEKTopamu. BekTtopHoe
YMHOXEHHUE BeKTOpoB. CBOIICTBa BEKTOPHOrOo yMHOXeHUA. [IpsMoyronbHas
cucTeMa KoopAuHaT B mpocTpancTBe. Koopnunatel BekTopa. Paznoxenue BekTopa
no ©Oazucy. KoopanHaTHO-BEKTOPHBIM METOJ MNpPHU PEUICHUH TeOMETPUUYECKUX
3azay.

J/IBMKEeHUA B IPOCTPAHCTBE

JIBuxenus: npoctpanctBa. OToOpaxkeHus. [Br>keHuss U paBEeHCTBO (Quryp.
OOmue cBoicTBa MABWKEHWM. Buabl ABWKEHWN: MNapauieNbHBIA IEepPeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
IIpeoOpazoBanus nmogodus. [lpsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJBbTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpasknanckoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3UIIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJieHAa  POCCHHCKOTO  OOIecTBa,  IPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
MpoIEeAyp TPakKIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMeEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) maTpUMOTHYECKOE BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHUHCKOM MaTEeMaTHUKH, IIEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHHS, THYECKOTO IMOBEJEHUS, CBSI3AHHOTO C MPAKTHYECKHUM
MPUMEHEHUEM JOCTM)KEHUW HAyKH U JIEATEIbHOCThIO Y4EHOTO, OCO3HAHUE
JUYHOTO BKJaJa B TOCTPOCHUE YCTOUUHUBOTO OYIYIIETO;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYash 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj]lay, PEIICHUMN, PacCy IACHUNU, BOCHIPUUMUYUBOCTD
K MaTEMaTUYECKUM aCTeKTaM Pa3INYHbIX BUIOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTUYeCKUe 3HAHUS B
HMHTEpEcax 3JI0pOBOro U 0€30MacHOro o0pasa >KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nuyHbIM  chepaM  MPO(ECCHOHAIBHON  JIESITEILHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccu U peaTu3oBbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4ecKoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COLMAIBHO-?)KOHOMHYECKUX IMPOLECCOB HA COCTOSIHUE MPUPOJHOW U COLMATIBHOU
Cpelbl, OCO3HaHUE II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPpoOJieM, OpUEeHTAIUS
Ha TPUMEHEHHE MATEMAaTHYEeCKUX 3HAHUU IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IJIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUM JIJIsi OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOW  MPAKTUKU, TOHUMaHHE
MaTeMaTUYECKOW HayKh Kak cdepbl 4enoBEeYeCKOW esTeNbHOCTH, 3TAloB €&
pa3BUTUS M 3HAYUMOCTH JUISl Pa3BUTUS LUBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypoll Kak CpEJCTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIEIO0BATENbCKYIO AESTEIbHOCTD
WHJIMBUAYAJIHO U B TpYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIABJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeeNieHHs] OHITUHM, YCTAaHABIMBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaiuy,
OCHOBaHUS /71 000OIIEHHS M CPAaBHEHHUSI, KpUTEPUU MTPOBOAMMOTO aHAJIN3A;

BOCIIpUHUMATh,  GOPMYJIHPOBATH U  NPEeOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, e AMHUYHBIC, YACTHBIEC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSIX, MpeAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMble U OT IPOTUBHOTO), BHICTPAUBATh APTryMEHTAIINIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXONAIIUA C  Yy4€ToM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:



UCIIOJB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHL,  (UKCHUpYIOIIME  MPOTUBOpEUYUE,  MpodIeMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIIOTE3y, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYeCKoro o0beKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITeNTbHO (HOPMYIUpPOBaTh O0OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, KCCIEJOBaHUs, OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpolecca, a TAaKXKE BbIIBUTAThH
MPENOJIONKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATE ACUIIMTHI MH(POPMAILIMHU, JAaHHBIX, HEOOXOAUMBIX IS OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PA3JIMYHBIX BHUAOB U
dhopM mpeacTaBIeHNUS,

CTPYKTYpHpPOBaTh HMH(OpPMAINIO, MPEICTABIATh, €€ B pa3UuHbIX (opMmax,
WJUTIOCTPUPOBATH rpaduuecKu;

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE 1eCTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HensiMu OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS MO XOJy pPEIIeHUs 3ajaud,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 00CYXXJIEHUS 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYX IaeMON TEMBI,
MpoOJeMBbl, peIIaeMor 3ajaadd, BBICKA3bIBaTh WJIEH, HaIlleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3iiMyue M CXOJICTBO MO3HUIIMM, B KOPPEKTHOM (opme
(hopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, YKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEbHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTaIU U 0OCOOEHHOCTEN ay AUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIMNXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ y4ETOM HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBII UHTEJJIEKT:

BJIaJICTh ~ HaBBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
crocobamMu caMOINpPOBEPKH, CAMOKOHTPOJISL TMpoIlecca W pe3yibTaTa pelieHus
MaTeMaTHUYECKOM 3aJauH;

MPEABUIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU PEUICHUU 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIU U YCIOBUSM, OOBSCHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTUKEHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHuH Y4eOHBbIX 3ajay, NOPUHUMATH I€db COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIlMI0 COBMECTHOM palOThl, paclpenemsiTh
BUJIbI PabOT, JOTOBapUBaThCA, OOCYXKIaTh MPOIECC U pe3yibTaT paloTHI,
000011aTE MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPyMNIOBBIX (hopmax paboThl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMB» U  HHBIE), BBINOJHATH CBOIO 4YacTh paboOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHUS C JIPYTMMHU YJIEHAMH KOMAaH/[IbI, OILIEHHBAThH
Ka4ueCcTBO CBOETO BKJIaja B OOUIUN MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kiacca o0yyaromuiics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHATHUSIMH CTEPEOMETPUM MpU
pELIEeHNH 3a7a4 ¥ IPOBEICHUN MAaTEMATHYECKUX PACCYKACHUM;

e TNPUMEHATH AKCHOMBI CTEPEOMETPUU W CIEACTBHUS U3 HHUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJACCH(PUUUPOBATh B3aUMHOE PACIIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C yIJlaMd B
IIPOCTPAHCTBE: MEXKIAY IPSMBIMM B IPOCTPAHCTBE, MEXAY NPSIMOM H
IIJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMU C MHOIOTPaHHUKAMH;



e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IpU3Ma,
MUpaMuia, NPSIMOYTOJIbHBIN Mapalienenumne, kyo);

e KJacCUPUUUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(uKaluu,

e CBOOOJHO OMNEPUPOBATh TMOHSITUSAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOe, LEHTpaJIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHUE (PUTYP HA TUIOCKOCTH, BBIMOJHATH MU300pakeHUsT QUTYp
Ha IJIOCKOCTH;

e CTPOUTHh CEYEHUSI MHOTOIPAHHUKOB PA3TUYHBIMU METOJIaMH, BBITOJIHSIThH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

e BBIUMCIATH IUIONIAAM  TMOBEPXHOCTEH  MHOTOrPaHHUKOB  (MpHU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJ C IPUMEHEeHHEM (HOPMYII,

e CBOOOJIHO OMEPUPOBATH MOHITUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CHUMMETPHUH, ILEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

e CBOOOJIHO OINEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOLIMUMH BEKTOpaM U
KOOpAMHATaM B MPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pelmath 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMaTHYECKUX OTHOIIEHUH U
HaxXO0XXJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI U3BECTHBIE METObI
MIPU PEIICHUN MaTEMAaTUYECKUX 3aJ]]a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEUINE MPOrPaMMHBIE CPEACTBA U  AIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ay;

e WU3BJICKATh, MNPeOOpPa3OBBIBATh M HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TMOJYYECHHBbIE 3HAHUA HA TNPaKTUKE: CpaBHUBATh U
aHAJTU3UPOBATh pEeaIbHbIE CUTyallUH, MPUMEHATh M3YUYEHHbIE MOHATHUS B
mpolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd  CcQOpMyJIHpPOBaHHON
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYAIlMd Ha S3bIKE T€OMETPHUH,
HCCIEIOBAaTh MOCTPOEHHBIE MOJIENINU C UCIOJIb30BAaHUEM T€OMETPUUYECKHUX
MOHATUM U TEOpeM, ammapara aiareOpbl, peliath MPaKTHYECKUE 3aJauu,
CBSI3aHHbBIE C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS TE€OMETPUHM KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.

K koniy 11 kiacca oOyyaromuiics HayquTCs:



CBOOO/JIHO OIEpPUPOBATH TMOHSTUSIMU, CBSI3AHHBIMU C LUJIUHIPUYECKOM,
KOHMYECKOM U CchepuyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

OTIEPUPOBATH MOHITUSMHU, CBSI3aHHBIMU C TE€JIaMU BpAILCHUS: [IWJIUHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacrio3HaBaTh Tena BpamleHus (IUIMHApP, KOHyC, cdepa W 1Iap) U
OOBSICHSITH CIIOCOOBI MOYYEHUS TE BpalleHNUS,

KJIacCU(UIIMPOBATH B3aUMHOE PACIooKeHHe chephl U MIOCKOCTH;
BBIYUCIISATh BEJIUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalleHUs,
00BEMBI U TUIOMIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB M TENl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOpPMYII,

CBOOO/IHO OIEpUPOBATHh MOHSITUSMH, CBA3AHHBIMU C KOMOWHAIMSMU TEl
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMHUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIH TEJIO
BpaIllCHHUS;

BBIYUCIISITh COOTHOUIECHHUSI MEXKY TUIOIIA/ISIMU IMOBEPXHOCTEN U 00bEMaMuU
IMOJOOHBIX TE;

n3o0paxath u3ydaemble (UTYpPHI, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHUSI TEJl BPAIICHUS;

W3BJIEKATh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HH(POpPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTYypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

CBOOO/IHO OMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluy HaJl BEKTOPAMU,

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;
pelniaTh TeOMETPUYECKUE 3a7a4l Ha BBIUUCICHHE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIYMCIICHHE PACCTOSSHUM OT TOYKM JI0 IIOCKOCTH, B
1[eJIOM, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPU PEIICHUU;
CBOOOJHO ONEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JIBIDKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUM;

BBITIOJHATh M300paX€HUsT MHOTOTPAHHUKOB U TeJl BpalllEHUS MpU
napajuieiIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pPKabHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;
CTPOUTH CEUYEHUS]I MHOTOTPAHHHUKOB M TEJ BPAILICHUS: CEUCHUS LIIMHAPA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TapajuieNbHbIe
OCHOBAHUIO U IPOXOSIINE YePE3 BEPIINHY ), CEUCHUS 11apa;
HCIIOJB30BaTh METOJAbl TOCTPOCHHS CEUYEHHH: METOJA CIEJ0B, METO]
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEeH MIIOCKOCTH;



JTIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKIACHUS;

MIPUMEHSTh TeoMeTpuyYeckre (PakThl JJIsi PELICHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MTPEANOJIaraloliuX HECKOJIbKO II1aroB pPEIIeHUs, €CIH YCIOBHUS
MIPUMEHEHHMS 3aJaHbl B IBHOU M HEABHOM (popme;

pemaTth 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHYECKUX OTHOIICHHH W
Hax0JICHUE T€OMETPUUECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHATh  TOJYYCHHbIE  3HAHUS  HA  TPaKTUKE:  CpPaBHUBATD,
aHaJTU3UPOBATh U OLICHUBATH PEabHbIE CUTYallUH, TPUMEHSATh U3yUCHHbBIC
MOHATHS, TEOpPEMbl, CBOWCTBA B TMPOIECCE IOUCKA pEIICHUs
MareMaTudecku  cHOpPMYJIHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peanbHble CHUTYallMM Ha SI3bIKE T'€OMETPHUU, UCCIEOBATh MOCTPOCHHBIC
MOJIEIM C HCIOJb30BAaHUEM T'C€OMETPUYECKUX TOHSATUA U TEOpeMm,
amnmapara anreOpbl, pelarh MOPAKTAUYECKUEe 3aJadd, CBA3aHHBIE C
Hax0>XJICHUEM F€OMETPUUYECKUX BEJIMUUH;

MMETh TpEACTaBlIeHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS FEOMETPUHU Kak
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposrie)
n/n NPOrpamMMblI Bcero Konrponbire | Ipakririeckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue NpsiMplx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD NMPSIMBIX U ’5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUA 16 1
6 MHororpasHuKu 7 1
BekTopsl B IpOCTpaHCTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATHU3aLIMS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3e/ioB U TeM O T ORI up—— (uudposrbie)
NMPorpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenI
1 AHanuThueckas FreOMeTpHs 15 1
) [ToBTOpEHwUeE, 06061H€HI:I€ u 15 1
CUCTEMAaTH3alMsl 3HAaHUM
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau MOBEpXHOCTU U O0BEMBI 9 1
KPYIJIBIX TEJ
6 JBuxeHus 5 1
7 [ToBTOpEHwUE, 06061H€HI:I€ u 17 )
CUCTEMAaTH3alMsl 3HAaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kountpoasnbie | IlpakTuueckue
n/n Bcero u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcsl

OcHoBHbIE TIpaBHiia H300paKeHUS HA
PHUCYHKE IIJIOCKOCTH, MapauIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsATHA cTepeoOMETpUM: TOUYKA, IIpsIMas,
MIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
MpaBmIia U300paKCHHS HA PUCYHKE
IJIOCKOCTH, IMapaJJICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

[TonsTHS: EepeceKarouecs IIOCKOCTH,
nepeceKaroImecs npsimas ¥ iaoCKoCTh;
MIOJIyIIPOCTPAHCTBO

[TonsTHS: EepeceKarouecs IOCKOCTH,
nepeceKaroImecs npsimasi ¥ iaocKoCTh;
MIOJIyIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMINX O0OHEKTOB

MHororpaHHUKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMNUX O0OHEKTOB

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
crneactBus u3 HUX. CocoObl 3a1aHus
IPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

10

N300pakenne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOpBIE ITPOXOAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedcHHs
MIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMH LIBETaMU

11

N300pakenne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. M3o0pakeHne nepecedcHus
MIOJIyYEHHBIX IIII0CKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI pa3HbIMH LIBETaMU

12

N300pakenne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. M3o0OpakeHne nepecedcHHs
MIOJIyYEHHBIX III0CKOCTeN. PackpammmBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

13

N300pakenne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. M3o0OpakeHne nepecedcHus
IIOJIyYEHHBIX III0CKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMH LIBETaMU

14

Meton ciieoB Uil IOCTPOEHUS CEUEHU I




15

Mertopa cie10B /Uil HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHui MPsSIMBIX U
IIJIOCKOCTEN

16

Mertop cie10B /Uil HOCTPOCHUS CEUEHU.
CaolicTBa niepece4eHui MpsSIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHHUS

18

[TocTpoenue ceuenuii B mupamuze, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKUCh 11aroB
IIOCTPOEHHUS

19

[TocTpoenue ceuenuii B mupamuze, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKUCh 11aroB
IIOCTPOEHHUS

20

[TocTpoeHue ceuenuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIIHUCh 11aroB
IIOCTPOEHHUS

21

IToBrOpenue mianumerpun: Teopema o
MPONOPLHMOHATBHBIX 0Tpe3kax. [Tomodue
TPEYTrOJIbHUKOB

22

IToBrOpenue mianumerpun: Teopema
Memnenas. Pac4eTsl B cEUEHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH




23

KontponsHas padora "AKCHUOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe pacmoniokeHue npsMbIX B
npoctpancTBe. CKpenBaronmecs
npsMsble. [Ipu3Haky CKpeluBaronmxcs
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema o cylecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOU MapajuIeIbHON
JAHHOM MPAMOU, IIPOXOMASILEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEKAIIEH HA JaHHOU
npsMoi. JleMma o nepecedeHumn
MapaJUIEIbHBIX MPSAMBIX INIOCKOCTHIO

26

[TapamienbsHOCTB TpexX MpsMBIX. Teopema o
TpEX MapajuleNIbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIIUXCS ITPSAMBIX

27

[TapannenbHOe NIPOEKTUPOBAHUE.
OcCHOBHBIE CBOWCTBA NapAJIIEIBLHOTO
poeKTHpoBaHus. M300paxeHne pa3HbIX
¢buryp B mapajieabHON MPOEKIUN

28

[MenTpanbHas npoeKkuus. YToil ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOJI
MEXKIY NPSIMBIMU

29

3agaun Ha JOKA3aTEIbCTBO U
HCCIIeJOBaHNE, CBSI3aHHBIE C
PaCIIOJIOKEHUEM MIPSIMBIX B POCTPAHCTBE

30

IToHsATHA: MapaUIeIBHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH NIPSIMON U
IIJIOCKOCTH

31

I'eomerprueckue 3a1a4y Ha BBIYUCIICHUE U
J0Ka3aTeNIbCTBO, CBSA3aHHBIC C
MapaJUIEIbHOCTBIO MIPSMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, IPOXOASILErO Yepes
JAHHYIO IIPSMYIO Ha 4epTEkKe U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLUEHUU

33

[TapannenpHas npoexuus, IpUMEHEHNE
IUISL IOCTPOCHUS CEYCHHM Ky0a u
napauienenunena. Ceoncraa
napajuieJienumnea 1 mpu3Mbl

34

[TapamensHbie ockoctu. IIpu3Haku
[apaJUIEIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napajuIeIbHOCTU U
€IMHCTBEHHOCTH IIJIOCKOCTH, POXOASIIEN
4yepe3 TOUKY, He IPUHAAJIEKALLYI0 TaHHOM
IUIOCKOCTH U CIEACTBUS U3 HEE

36

CaolicTBa napamieiabHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MIPSIMBIX MIEPECEUECHUS
IIPY [IEPECEUEHUN JIBYX MTapaJJIEIbHbIX
IJIOCKOCTEN TPEThEN

37

CBoiicTBa mapasienbHbIX MIIOCKOCTEH: 00
OTpE3Kax NapajulIeIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajljieIbHbBIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH NPSAMOI C
IBYMsI TapaJJIENbHBIMU MNIOCKOCTSMHU




38

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U MPsIMOYTOJIBLHOTO
napajuiesenumnena

41

Brruncnenue yMH OTPE3KOB B KyOe U
IIPSAMOYTOJIBHOM I1apajuleiIeuIe e

42

IlepnieHqUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH MIPSIMON U
IIJIOCKOCTH

43

IlepnieHqUKyYIAPHOCTD NPSIMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTH MIPSIMON U
IIJIOCKOCTH

44

Teopema 0 CyIlIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPAMOM, IPOXOAALIEN
4yepes TOUKY MPOCTPAHCTBA U
MEPIEHANKYIISPHOMN K INIOCKOCTH

45

[1110CKOCTH U EPIIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHUKAX

46

[1110CKOCTH U EPIIEHIUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PAHHUKAX

47

IlepnieHqUKyIsIp U HAKJIIOHHAS.
ITocTpoeHue nepneHuKyIspa U3 TOYKU Ha
IPSAMYIO

48

IlepnieHqUKyIsIp U HAKJIIOHHAS.




ITocTpoeHue nepneHuKyIspa U3 TOYKU Ha
IPSAMYIO

Teopema o0 TpEX nepHeHAUKYIISIPAX

49
(mpsimast 1 oOpaTHasi)

50 Teopema o0 TpEX nepHeHAUKYIISIPAX
(mpsimast 1 oOpaTHast)

51 YTroa Mexay CKpelUBaOIIUMUCS
IPSIMBIMU
ITouck nepneHaANKyJISIpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHANKYIIPHBIX
IJIOCKOCTER

53 OpToroHanbHOE NIPOEKTUPOBAHUE
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 [IPaBUJILHOM MUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKLIUH
[TocTpoenue ceueHmit Kyoa, IpU3MBI,

55 MPaBUWIBHOM UPAMHUJIBI C IOMOLIBIO
OpPTOTOHAJILHOM MPOEKLIUH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEJIBHO MIockocTu. Ilnockoctu
CUMMETPU B MHOTOTpaHHHUKaX

57 [Ipu3Hak NepHneHaUKYJIAPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTOSHUM OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
paccTOsHUM OT TOYKHU JI0 IIOCKOCTH

60 CriocoObl OIYCTHTD NEPIIECHANKYIISAPHI:




CUMMETpHUS, CABUT TOYKHU 110
MapajuIeJIbHON IPSAMOU

61

CaBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
pacroyio’keHue MpsIMBIX U IMJIOCKOCTEN B
npocTpaHcTae”

63

IToBTOpEHME: YroJI MeKAy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yroy MexXIy
CKpELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpryeckre METObI BBIYUCICHUS
yIJjla MKy NPSIMBIMUA B MHOI'OTPaHHUKAX

66

JIByrpanHsbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTIO yria

67

[lepnenaukymnspusie miockocTr. CBONCTBa
B3aWMHO NEPHEHAUKYJIAPHBIX IIIIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISIpHOCTH
IJIOCKOCTEM; TeOpeMa O MPAMOU
[IepeCeYeHUs ABYX IIIOCKOCTEN
MEPIEHAUKYIISIPHBIX TPEThEH IIIIOCKOCTH

69

[TpssMoyTOiBHBIN Mapasuienenunesn; Kyo;
U3MEPEHMs], CBOMCTBA IIPSIMOYTOJIBHOIO
napajuiesenumnena

70

Teopema o0 auaroHanu NpsIMOYIrOJBHOIO




napajjencnurcaa u CICACTBUC U3 Hee

71

CrepeomeTpuueckue U IpUKIaaHbIe
3a4a4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM MPAMBIX U INIOCKOCTHU

72

IToBTOpEHME: CKPELIUBAIOLIUECS NPSMBIE,
napaiesIbHble TUIOCKOCTH B CTaHAAapPTHBIX
MHOT'OTpaHHHKaxX

73

[Tapa napaynenbHbIX IVIOCKOCTEH Ha
CKPELIUBAIOIINXCS MIPSAMBIX, PACCTOSTHUE
MEXKy CKPEIIUBAIOIUMUCSA NIPSIMBIMU B
IIPOCTBIX CUTYaLUIX

74

PaccrosiHre OT TOUKH J10 TUIOCKOCTH,
paccTosiHuE OT MPSMOM J0 IMIIOCKOCTH

75

Beluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
IIOMOILBIO TIEPIEHAUKYJIIPHON TUIOCKOCTH

76

TpéxrpaHHslil yroj, HEpaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yria

71

DneMeHTHI CPepUIECKON TeOMETPHUH:
reoIe3NYECKUE JIMHUU Ha 3eMiIe

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €70 3JEMEHTHI"

80

[Tupamupa. Buasl nupamua. [lpaBunsHas
nupamuja




IIpusma. IIpssmast ¥ HaKJIOHHAS IPU3MBIL.

81 1
IIpaBunbHas npusma

20 [IpssMoit napaienenunes, 1
NPSMOYTOJIBHBIN Mapasuienenunesn, Kyo

23 Beinykiieie MHOrorpaHHuku. Teopema 1
Olinepa
Brinykiieie MHOrorpaHHuku. Teopema

84 Olinepa. [IpaBuibpHbIE U OTYNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 Konrponsnas padora "MHororpaHHUKH" 1

26 [ToHsATHE BEKTOpA Ha MJIOCKOCTHU U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 IIpaBuio nmapasienenumena 1

90 YMHOK€EHHE BEKTOpa Ha YUCIIO 1
Paznoxenue BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JIEXKAIIHUX B OJHOU 1
TJIOCKOCTH

92 CkansipHoe pou3BeICHUE 1

93 Brruncnenue yria Mexmay BEKTOpaMu B 1
MIPOCTPAHCTBE

94 IIpocreiimme 3a1a4u ¢ BEKTOPaMH 1

95 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

96 IIpocreiimme 3a1a4u ¢ BEKTOPaMH 1

97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1

98 O06o0mieHne 1 cucTeMaTu3alus 3HaHUN 1




99 O06o001IeHre U CUCTEMATU3aIHs 3HAHUH 1
100 HToroBasi KOHTpOJIbHAsA padoTa 1
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O06o001IeHre U CUCTEMATU3aIMS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Jlara uudposbie
Nenn/m | Tema ypoka Koutpoasnbie | IlpakTuueckue
Bcero u3ydeHusi  oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

1 IToBTOpenue TeMsl "KoopauHarsl BEKTOpa )

Ha TUIOCKOCTH U B IPOCTpaHCcTBE"
) IToBTOpenue Temsl "CkansipHOE 1

IIPOU3BEIEHNE BEKTOPOB"
3 IToBTOpEeHMe TeMbl "Bhruncinenue yria )

MEX/1y BEKTOpaMHU B IPOCTpaHCcTBE"
4 IToBTOpEHME TeMBI "YpaBHEHHE NIPSIMOH, )

MPOXOASIIEH uepe3 1Be TOUKHU"
5 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, )

YpaBHEHHE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, )

YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
2 JIuHeliHbIE HEPABEHCTBA, JIMHEHOE 1

IIPOrpaMMUpPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEHOE 1

IIPOrpaMMUpPOBAaHHE
10 AHanuTHYECKHE METO/Ibl pacuéra yria )

MEX1y IPSIMbIMU B MHOI'OIPaHHUKAX
1 AHanuTHYeCKHE METO/Ibl pacuéra yria 1

MEX/y TUIOCKOCTSIMH B MHOTOI'PaHHUKAX

OpMyJla PacCTOSTHUS OT TOYKHU 10

12 dopmy 1




IJIOCKOCTH B KOOpAHWHATAX

HaxoxieHne pacCTOsIHUM OT TOYKH 10

13
TJIOCKOCTH B KyOe

14 HaxoxieHne pacCTOsIHUM OT TOYKH 10
IUIOCKOCTH B MPAaBUJILHON TUPAMUJIE

15 KonrponsHas padora "AHanutudeckas
reomeTrpus”

16 CeueHust MHOTOIPaHHUKOB: CTaHAApTHBIE
MHOTOTpaHHUKHU

17 CeueHust MHOTOIPaHHUKOB: METO/ CJIEJIOB
CeueHMst MHOTOIPaHHUKOB: CTaHAApTHBIE

18 IJIOCKOCTH, NIEPECEUEHUS TIPAMBIX U
IJIOCKOCTEN

19 [TapanienbHble NPsMBIE U TUIOCKOCTH:
HapaJuleJIbHbIE CEUECHHUS

20 [TapanienbHble NPsIMBIE U TUIOCKOCTH:
pacy€r OTHOLIEHHUI
[TapanienbHble NPsMBIE U TUIOCKOCTH:

21 YIJIBI MEXKAY CKPELIMBAIOLIIMMHUCS
HPSIMBIMH
IlepneHiuKyIsIpHBIE IPSIMBIE U

) IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUH MHOTOI'PAaHHUKOB
IlepneHiuKyIsIpHBIE IPSIMBIE U

23 IJIOCKOCTH: TEOPEMA O TPEX
HEPIEHIUKYIISIpax

24 IlepnenquKynsipHBIC MIPSAMBIE U




IINIOCKOCTHU: BBIYMCJIICHUA AJIMH B
MHOT'OrpaHHUKax

25

[ToBTOpEHuE: muomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI IS
Ioaaen, CooopakxeHust moa00us

26

[ToBTOpEHueE: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI IS
Iomaaen, cooopaxeHust moa00us

27

[ToBTOpEHueE: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI IS
Iomaaen, cooopaxeHust moa00us

28

[lmomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOIA I TIOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEeHUs TOA00HS

29

[Imomaau ceyeHnii MHOTOTPaHHUKOB:
IJIOIA I TOBEPXHOCTEH, pa3pe3aHus Ha
94acTH, COOOpaKEeHUs TOA00HS

30

Konrponsnas padora "[loBropenue:
MHOT'OTpaHHUKH, CEUYEHUS
MHOTOTPaHHHUKOB"

31

O06BeM Tena. OOBEM MPSIMOYTOIBHOTO
napaJuiesenuresaa

32

3amaun 00 yaBOEHUH Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yIia

33

CrepeomeTpHyecKUe 3a/1a4u, CBI3aHHBIC C
00BEMOM MPSIMOYTOIILHOTO
napaJuiesenuresa

34

Hpm(nangIe 3aJa4yu, CBA3aHHBIC C




BBIYHCIECHHEM 00BEMA npsAMOYTOJIbHOTO

napajuieJienunea
35 OOBEM npsIMOI TPU3MBI
36 CrepeoMeTpHUECKHE 3aJa41, CBA3AHHBIE C
BBIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBI
37 IIpuknanHele 3a1a4uu, CBSI3aHHBIE C
00BEMOM TMPSIMOM MPU3MBI
Brruucnenue 06EMOB Tell C TOMOIIBIO
38 ornpenenéuHoro uaTerpana. O0bEm
HAKJIOHHOM IPU3MBI
Brruucnenue 06EMOB Tell C TOMOIIBIO
39 ornpenenéuHoro uarerpana. O0bEm
MIUPAMHU/IBI
40 ®opmyna 00béMa upamuibl. OTHOIIEHUE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM
0 0 y
41 ®opmyna 00béMa upamuiel. OTHOIIEHUE
00BEMOB MUPaMUJ C OOIIUM YTIIOM
4 CrepeoMeTpHUECKUE 3aJa41, CBA3AHHBIE C
00bEMaMu HAKIIOHHOM MTPHU3MBI
43 CrepeoMeTpHUECKUE 3aJa41, CBA3aHHBIE C
00BEMaMK TUPaMUJIBI
UKJIQJHbIE 3a7a4 110 TEME BEMBI
IT "O06
Ten", CBsI3aHHbBIE C 00BEMOM HAKIIOHHOU
44 " 0
IIPU3MBI
45 [Tpuxnanueie 3ana4un mo Teme "OObEMBI
Ten", CBI3aHHBIE ¢ 00BEMOM MUPAMUIBI
46 [Tpumenenne 006bEMOB. Brrancienue

pacCTOsAHUA OO0 IMIIOCKOCTU




Konrponsnas padora "O0béM

47 |
MHOTOTpaHHHUKA
[unuHIpudeckast MOBEPXHOCTbD,

48 o0pa3yromue MWIHHIPHIECKON
MIOBEPXHOCTU

49 Hunuuap. [pssMoi KpyroBou HUIMHIP.
[Tnomaab MOBEPXHOCTH IIUIIHHIPA

50 Konnueckasi moBepXHOCTb, 00pa3yomiye
KOHM4ecKol nosepxHoctu. Konyc

51 CeueHue KOHyca IIOCKOCTHIO,
napajieIbHON TUIOCKOCTH OCHOBAHUS

5 Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM TOBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTH KOHYCa

54 [Tnomanb 60KOBOM OBEPXHOCTH H
IIOJIHOY ITOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKkue 3a1a4u Ha

55 JI0Ka3aTeJIbCTBO U BHIYHCICHHE,
IIOCTPOCHHUEM CEUYEHUH LIMINH]PA, KOHYyCa
CrepeomeTpruecKkue 3a1a4u Ha

56 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
IIOCTPOCHHUEM CEUYEHUH LIWIMH]PA, KOHYyCa

57 [TpuknanHbie 3a1a4u, CBSI3aHHBIC C
[UTHHIPOM

58 [TpuknanHbie 3a1a4u, CBsI3aHHBIC C
[UTHHIPOM

59 Codepa u map




60

[Tepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By u n300paxkenue mapa

61

[Tepeceuenue cheps! u mapa ¢
riockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. By u n300paxkenue mapa

62

VYpaBuenue coepsl. [Tnomans chepsr u eé
yacTen

63

Cummerpus chepsl u mapa

64

CrepeomeTpHuuecKkue 3a1a4u Ha
JOKa3aTCIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEPOH U Mapom,
MMOCTPOCHUEM UX CEYCHH MIIOCKOCTHIO

65

CrepeoMeTpuuecKre 3ajauu Ha
JOKa3aTCJIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE cO chepoit U mapom,
MIOCTPOCHUEM UX CEUEHHH MIIOCKOCTHIO

66

HpI/IK.HaI[HBIe 3aJa4yu, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHME: OKPY)KHOCTH HA TUIOCKOCTH,
BBIUHCJICHHA B Opr)KHOCTI/I, CTaH,Z[apTHLIC
moao00ust

68

Paznmuunnie KOM6I/IHaLII/II/I TCJI BpalliICHUSA U
MHOT'OI'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"




71

Konrponsnas padora "Tena u
MIOBEPXHOCTHU BpareHus"

72

O6wém nnnuuapa. Teopema 06 00bEMeE
IPSAMOT0 UUIMHAPA

73

Brruucnenue 06EMOB Tell C TOMOIIBIO
ornpenenéuHoro uarerpana. O0bEM
KOHYyca

74

[Tnowaau OOKOBOU U MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aJ1a4uu, CBI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIMIIHHIPA,
KOHyca

76

[Tpuknanueie 3ana4yn mo Teme "OObEMBI U
IJI0IA I TOBEpXHOCTEN Ten"

71

OO0BEM mapa 1 IIapOBOTO CEKTOPA.
Teopema 06 06béme mapa. [Inomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIC C BBIYMCICHUEM 00BEMOB
1Iapa, MapoBOro CErMEHTa M IIaPOBOTO
ceKTopa

78

[Tpuxnanueie 3ana4un mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa U
iomazabio cepsl. COOTHOIIECHUS MEXKITY
TUIOIIASIMH TTOBEPXHOCTEN B 00BEMaMu
MOJOOHBIX TEJ

79

[TomoGHBIE TENa B TPOCTPAHCTBE.
N3menenne o6bEMa npu mo100uu.
CrepeoMeTpUyecKHe 3a/1auu, CBSI3aHHbIC C




BBIUHUCIIEHUEM O0BEMOB TEJI U IUIOLIAJIEN
IIOBEPXHOCTEN

80

KonTponbras pabota "[Tnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

81

JIBrxenus npoctpancTBa. OToOpakeHus..
JIBrokeHust ¥ paBeHCTBO ¢uryp. O0mume
CBOMCTBA JBHYKCHUU

82

Buel n1BukeHUil: napaiebHbII
MIEPEHOC, LEHTPAJIbHASI CUMMETPUS,
3€pKaJibHasi CHMMETPHS, IOBOPOT BOKPYT
IpsIMOI

83

[TpeobpazoBanus nmomgoous. [Ipsmas u
cdepa Ditnepa

84

['eomeTpuyeckue 3a1aun Ha IPUMEHECHUE
JIBUKCHUS

85

Konrponsnas padora "BekTops! B
npocTpaHcTae”

86

Oo6o6maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUH:
"[TapasenbHOCTb NPSMBIX U INIOCKOCTEN
B IIpocTpaHcTBE"

87

Oo6o6maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3alUsl 3HAHUH:
"BexTopsl B mpocTpaHcTae”

88

Oo6o6maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011




KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"BexTopsl B mpocTpaHcTBe”

&9

Oo6o06maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUH:
"O6beM MHOTOrpaHHuKa"

90

Oo6o6maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3alUsl 3HAHUH:
"O6beM MHOTOrpaHHuKa"

91

Oo6o06maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011
KJIACCOB, CUCTeMAaTH3alUsl 3HAHUH:
"TTnomaay moBepXHOCTH U 0OBEMBI
KpYyTJibIX Ten"

92

Oo6o6maromiee noropenue 11 noHsATU U
MeToA0B Kypca reometpun 1011
KJIaCCOB, CUCTeMAaTH3aIUsl 3HAHUH:
"TTnomaay moBepXHOCTU U 0OBEMBI
KpYyTJibIX Ten"

93

HToroBasi KOHTpOJIbHASA paboTa

94

HToroBas KOHTpOJIbHASA padoTa

95

[ToBTOpeHUEe, 06001IEHNE 1
cUCTeMaTu3anusg 3HaHUN

96

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ pOoJib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropus pa3sBUTHSA CTEPEOMETPUM KaK
HayKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ pOoJib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ pOJib B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ pOoJib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

102

Hcropus pa3BUTHSA CTEPEOMETPUM KaK
HayKH U €€ pOJib B pa3BUTUHU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KVIACC
Koxn .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NPOBEPsSIEMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeiHero o0mero o0pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
79 [IpuMeHSATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS U3 HUX NPU PEUICHUU
' reOMETPUYECKHX 33714
73 OnepupoBaTh MOHATHAMHU: MAPAJUIETBHOCTh UM NEPHEHAUKYISAPHOCTD
' OPSIMBIX U TIOCKOCTEH
74 KnaccudummpoBarh B3auMHOE pPACIIONOKEHHE MPSAMBIX M IUIOCKOCTEH B
' MPOCTPaHCTBE
OnepupoBaTh MOHATUSMH: IBYTPAHHBIA YTroj, TpaHH JBYTPAaHHOIO YIIIa,
7.5 peOpo IBYTrpaHHOTO yria, JIMHEHHBIN yroj IBYTPaHHOTO yria, TpaxycHas
Mepa JABYTpaHHOTO yriia
76 OmnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BBIMYKJIBIH M HEBBITYKJIBIH
' MHOTOT'PaHHHK, 3JIEMEHTHl MHOTOT PAaHHUKA, TIPABUIIbHBIA MHOTOTPAaHHHUK
77 Pacnio3HaBaTh OCHOBHBIC BHUJABI MHOTOIPDAaHHMKOB (IMpamMuaa, MpU3Ma,
' NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccudunupoBath ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS s
7.8 Kiaccu(UKauuy (BBIMYKIIbIE U HEBBIYKIIbIE MHOTOIPAaHHHUKH, IPABHIbHBIC
MHOTOTPAaHHHKH, TIPSIMbIE U HAKJIIOHHbIE TPU3MBI, TapaJuIeICTIAIIE/Ib])
7.9 OnepupoBarh NOHATHAMU: CEKYIas IUIOCKOCTb, CEYEHNE MHOTOTPaHHUKOB
710 OOBSACHATH NMPUHLHUIBI TIOCTPOCHUSI CEUYECHHI MHOTOTPAHHUKOB, HCIIONB3YS
' METO/I CJICIOB
Crpouth cedeHHMs] MHOTOTPAHHMKOB METOJOM  CJIEAOB, BBIIOJHAThH
7.11 (BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp:
BU/J] CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXJICHHE T'€OMETPUUECKUX BEJIMYHMH MO OOpaslam
WIA alropuTMaM, INPUMEHSAS HW3BECTHBIC AaHAJUTUYECKHE METOJbl TpHU
7.12 pelieHNH  CTaHJApTHBIX MaTeMaTHYeCKUX 3ajjad Ha  BBIYMCICHHE
pacCcTOSIHUNA MEXAy IBYMs TOYKaMH, OT TOYKH 0 HPSAMOM, OT TOUKHUIO
TUIOCKOCTH, MEX/1y CKPEIINBAIOUTMMHUCS TPSIMBIMU
Pemate 3amaun Ha HaXOXKJICHHE T'€OMETPUYECKUX BEJIMYMH MO OOpaslam
713 WIA alropuT™MaM, INPUMEHSAS HW3BECTHBIC AaHAJUTUYECKHE METOJbl TpHU

pELICHUN CTaHJAPTHBIX MAaTEMATHMYECKUX 3aJad Ha BBIYUCIICHUE YIJIOB
MEXKIY CKPEIIMBAIOIUMHUCA NPAMBIMH, MEXKIY MPSIMOM M IUIOCKOCTBIO,




MEXKIy IUIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

Bbruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,

7.14 NUpaMy/ia) ¢ TMpPUMEHEHHEM (OpMyJl, BBIUMCIATH COOTHOLICHUS MEXKIY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATHUSMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OChb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUHN (DUTYPHI
W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(MOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpEJCTaBICHHYI0 Ha
yeprexax U pUCyHKax
[TpumensTh reomerpudeckue (aKThl Ui PELICHUS CTEPEOMETPUYECKHX
7.17 3a/a4, NPEANOJAralolliuX HECKOJbKO IIaroB pEIIEHUs, €CIU YCIOBUS
NIPUMEHEHHS 33aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpoOCTEMIIME HNPOrPaMMHBIE CPEICTBA U DIIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4
719 IIpyBoauTE NpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B NpUPOAE U
' KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTHh MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEajbHbIC
CUTyallUu M NPUMEHATh U3yUEHHBIE NIOHATHS B IIPOLIECCE MOUCKA PELLIECHUS
MaTeMaTH4ecKu cHOpMyITUPOBAHHOMN MPOOIEMbI, MOAEIHPOBATH pealbHbIC
7.20 CUTyallul Ha SI3bIKE T€OMETPUM, MCCIEAO0BAaTh IOCTPOCHHBIE MOJENIN C
WCTOJIb30BAHUEM T'€OMETPUYECKHUX TMOHATHH U TeopeM, amnmapara aiareopsl,
pemarb  NpakTUYEeCKHME  3aJauyd,  CBA3aHHBIE C  HAXOXACHHUEM
re€OMETPUUECKUX BEIUUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero o0mero 00pa3oBaHus
pe3yJbTarta
6 I'eomeTpus
OmnepupoBaTh MOHATHAMU: IMIUHIpPUYECKas MOBEPXHOCTh, 0Opa3yroue
6.1 LWIMHIPUYECKONM MOBEPXHOCTH, IWJIMHIAP, KOHHUYECKAs IOBEPXHOCTb,
o0pa3yromye KOHMYECKOW TOBEPXHOCTH, KOHYC, chepruecKkasi TOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALLICHUS
6.4 KnaccuduiupoBats B3auMHOE pacoiokeHHe cepbl U TNIOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BbICOTA
6.5 CETMEHTA, IIApOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOIO
CJ1051, IaPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOHIANM  MOBEPXHOCTEH TeN  BpaLICHU,




TeOMETPUUECKUX TEJI C MPUMEHEHUEM (hopMy

6.7

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy U
OIMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAHHUK WM TEJIO
BpalCHUs

6.8

BBIYHCIATE COOTHOLIEHUS MEXKY IUIOMAASIMI MTOBEPXHOCTEH U 00bEMaMu
MMOAOOHBIX TENI

6.9

N300pakaTh u3yuyaemble (UTypbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HTHCTPYMEHTOB

6.10

BoeimonHATe, (BBIHOCHBIC) IIJIOCKHE YEPTEXKHM W3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (Quryp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTh CEUEHHUS Tel
BpAaIICHUS

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IPeoOpa3oBbIBaTh HMH(MOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Urypax, NpeJCTaBICHHYIO Ha
4YepTeKax U pUCYHKaxX

6.12

[TpumensTh reoMerpudeckue (aKThl Ui PELICHUS CTEPEOMETPUYECKHX
3a/a4, MPEANONArallliuX HECKOJbKO IIaroB pELICHUs, €CJIH YCIOBUS
NIPUMEHEHHS 33aJJaHbl B IBHOH (opme

6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JCHCTBUS  CIIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOXKECHUSI BEKTOpa HA 4YHCIO, OOBSACHSITh, KAKUMH CBOWCTBAMH OHHU
00J1a1ar0T

6.15

[IpuMeHATH MPaBUIIO NapAJIICIICIIUIIENA IIPU CII0KEHUU BEKTOPOB

6.16

OnepupoBaTh NOHATUAMU: JAECKApTOBBlI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJlyJIb BEKTOpPa, pPABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA, YOI
MEXKIy BEKTOPaMH, CKAJISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILITaHAPHBIE BEKTOPBI

6.17

Haxomuts cyMMy BEKTOPOB M INPOU3BEACHUE BEKTOpPa HAa YHUCIO, YIOJI
MEXKIy BEKTOpPaMH, CKaJspPHOE INPOU3BEICHHUE, PACKIIAIbIBATh BEKTOp IIO
JIByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aznaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIAUHAT

6.19

Pemrate HpOCTeI\/'IH_II/IG rCOMCTPHUYCCKUC 3a/la4i Ha MPUMCHCHUC BCKTOPHO-
KOOPAUHATHOT'O METO1a

6.20

Pemarn 3aJa4u Ha O0Ka3aTCJIbCTBO MAaTCMATHYCCKHUX OTHOIIICHUH U
HaxXOXXIACHUC T'COMCTPUUCCKHUX BCIIMYUH II0 06pa3uaM WK aJIrOpuTMam,
NIPpUMCHAA HU3BCCTHBLIC METOABI npu PCHICHUH CTaHAApTHBIX
MaTEMAaTHYCCKHUX 3aJa4

6.21

IIpuMeHATH HpoCTEMIIME HNPOrPaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a]1a4

6.22

IIpuBoguTE NIpHMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE U
JKU3HM, PAaCIIO3HABATh IIPOSBICHUE 3AKOHOB T€OMETPUH B UCKYCCTBE

6.23

IIpuMeHATH MOJIy4YEHHBIE 3HAHWS HA MPAKTUKE: aHAIMU3UPOBATH pEajbHBIC




CUTYyallMu U NPUMEHATh U3y4YCHHBIC ITOHATHUS B MPOLIECCE IIOUCKA PELLEHUs
MaTeMaTH4ecKu cHOpMYyITUPOBAHHON MPOOIEMbl, MOAEIHPOBATH peabHbIC
CUTyallUM Ha S3bIKE IE€OMETPUH, MCCIIEIOBAaTh IIOCTPOCHHBIE MOJAECIU C
WCTOJIb30BAHUEM T'€OMETPUYECKHUX TOHATHH U TeopeM, amnmapara aiareopsl,
pemiatb  INPAaKTUYECKUE  3aJa4d,  CBA3aHHBIE C  HAXOXKICHHUEM
T€OMETPUYECKUX BEIINYUH




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

10 KVIACC

Kona

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMAaTUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEICTBUS U3 HUX

7.2

B3anMHOe pacronokeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMECS, MTapaJlIeIbHbIC
U CKpeluBaromuecs npsamsle. [lapamienbHOCTE NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: IMApaJUICIbHBIE IIPSIMBIE B IIPOCTPAHCTBE, IAPAUIEIBHOCTh TPEX
IPSAMBIX, NApPAIEIbHOCTh MPSAMONM M IUIOCKOCTH. YTIIBIC COHAIIPaBICHHBIMHU
CTOpPOHAMH, yrojl MEXIy IpsIMBIMU B IIpocTpaHCTBe. [lapamiesbHOCTh IUIOCKOCTEH:
NapajuleJIbHbIE IUIOCKOCTH, CBOMCTBAa NapajuleibHBIX IIOCKOocTei. IIpocrenmme
MIPOCTPAHCTBEHHBIE (UTYpbl Ha IJIOCKOCTH: TEeTpa’ap, KyO, Mapaulesenumnesn,
MOCTPOEHUE CEUECHUI

7.3

[lepnieHIUKYIAPHOCTh MNPAMOM M IUIOCKOCTU: IIEPIECHIUKYJSIPHBIE IpsAMBIE B
IIPOCTPAHCTBE, NPSIMBIE MApAJUICIbHbIE U MEPIEHAUKYJIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTH IPSIMOM U IUIOCKOCTH, T€OpeMa O NPsSMOMN MEPIECHIUKYIIIPHON
IJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IPSIMOM U IJIOCKOCTBIO, ABYTPAHHBII
yTOJ1, TMHENHBIN yTroj ABYIpaHHOro yria. [IeprneHauKysp U HakJIOHHBIE: PACCTOSTHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, NMPOEKLuUs (PUrypsl Ha
IJIOCKOCTh. [IeprneHIuKyYIIIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIECHIUKYISIPHOCTH JBYX
mockocteil. Teopema o TpEX MeprneHuKyspax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIC DJJIEMEHTbl MHOIOIDAHHUKA, BBIIMYKIbIE U
HEBBIIIYKJIBIE MHOTOIPDAHHMKHU, pa3BEpTKa MHororpaHHuka. IIpusma: n-yrosbHas
npuU3Ma, TpaHH U OCHOBAHMS MPHU3MBI, IpsMas U HAKIOHHAs MpPU3MbI, OOKOBas W
IIOJIHAs TIOBEPXHOCTH Ipu3Msbl. [lapamnenenunen, npsMOyrojbHbBIN MapauIe/ICIUANIEe] U
ero cporcrea. [Iupamuna: n-yrosbHass nNUpaMuaa, IpaHd U OCHOBAaHHUE ITMPAMHU[BI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHPAMHJbI, NpaBWIbHAsA U yCeu€HHas MUpPaMUAA.
OnemMeHTbl Npu3Mbl M nupaMuibl. IIpaBuiibHbIE MHOTOIpaHHUKHU: IIOHATHE
IIPaBUJILHOTO MHOIOIPDAHHMKA, IIpaBUJIbHAs IIpu3Ma M IIpaBWIbHAs IUpaMuza,
NpaBUJIbHAS TPEYTojbHas MUpaMUIa U NPaBUIbHBIN TeTpasap, KyO. [IpencraBnenue o
IIPaBWIbHBIX MHOTIOIPAaHHUKAX: OKTa’ap, JoJeKa’ap U ukocadapyrue CedeHus
IIPU3MBI U TUPAMUBbI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENBHO TOYKH, MPSAMOH, MIIOCKOCTH.
OnemMeHTbl  CUMMETpUM B NHMpaMuAax, Mapajuielenunenax,  IpaBHIbHBIX
MHOT'OTPaHHUKAX

7.6

Bbruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriuel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA/1b OCHOBaHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsAMOi pu3Mbl. [110111a16 O0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPABWJIBHOW IUPaMUIBI, TEOpEMa O IUIOLIAAM YCEUYEHHOU MUPAMMIBIL.
[Tonsarue 06 00béMe. OOBEM NUpaMuIbl, MIPU3MBI

7.7

[TomoGHBIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXy IUIOIIAIASIMHA TTOBEPXHOCTEH,
00bEMaMU ITOIOOHBIX TENT

11 KUIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

[unuaapudeckasl MOBEPXHOCTh, 00pa3ymOIIUe IMIHMHIPHUIECKON MOBEPXHOCTH, OCh
WIAHIPUYECKONH MOBEpXHOCTH. LlunmHAp: OCHOBaHWMS W OOKOBasi MOBEPXHOCTD,
o0pa3yromias U 0Ch, TUIOIIAb OOKOBOH M MOJTHON MOBEPXHOCTH

6.2

Konundeckast moBepXHOCTh, 00pa3yoIIne KOHUYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpasyiomas U OCh,
mIonaab OOKOBOW M TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue H
BBICOTA, OCHOBAHUA U 601(01321;1 IMMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, TuaMeTp, IUIOMIalb MOBEpXHOCTU chephl. BzaumHoe
pacnonoxkeHue cdepbl U TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaIsb

cepsl

6.4

N300pakeHue Tes BpallleHus Ha IJI0CKOCTH. Pa3BépTka mumHapa U KOHyca

6.5

KomOuHnammu ten BpameHuss ¥ MHOTOIpaHHUKOB. MHOTOTpaHHUK, OTMCAaHHbIN OKOJIO
cdepsl, cdepa, BIUCaHHAS B MHOTOTPAaHHUK, WM TEJIO BpAIIEHUS

6.6

[Tonstre 06 o0vEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO MapajuieNienuIesia u cieaAcTBus 3 He€. O0BEM HMIMHIPA, KOHYCA.
O06BEM mapa u mwiomaas cheps

6.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHONICHUS MEXIY IJIONIAIIMHU TOBEPXHOCTEH,
00bEMaMU ITOTOOHBIX TENT

6.8

Ceuenuss nunMHApa (MapajyieNbHO U TNEPHEHAMKYJSPHO OCH), CEYEHHsS] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY ), CEUEHHUS LIapa

6.9

BekTop Ha miockocty M B mpocTpaHCTBE. CII0OKEHME W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4yucio. PasnoskeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio napamienenumnena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsmoyronpHast cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaThl BEKTOpa.
[Ipocreiimme 3agaun B KOOpAMHATaX. Yroid Mexay BekTopamu. CkaispHoOe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKIY NPSIMBIMM M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METOA TP PELIEHUH T€OMETPUUYECKUX 3a1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TpeOOBaHHUS K IPEIMETHBIM pPe3yJbTAaTaM O0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMBbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHust

Bnanenne MeTogamMM J0Ka3aTeNbCTB, aNrOPUTMAMU pEUICHUS 337ad;
yMeHue (OpMyJIHpOBaTh W ONEPHPOBATH MOHATHUSAMH: OIpeJesIeHHE,
aKCMoMa, TeopeMa, CIEICTBUE, CBOWCTBO, NPHU3HAK, JI0Ka3aTEIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIMPOBKH; MPUMEHATh UX; YMEHHE (HOpMYIHUpPOBATH
o0paTHOE M NPOTHUBONOJOXKHOE YTBEPXKICHHE, NMPHUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKLUY;
MIPOBOJUTH JI0KA3aTENIbHBIE PACCYKICHHS MPU PELICHUN 3a/1a4, OL[CHUBATh
1 JIOTHYECKYI0O  TNPaBWJIBHOCTh  PAcCyXJICHUI; yMEHHE OIEepHUpOBaTh
MOHSATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpalMy HaJ MHOXECTBAMU;
YMEHHE UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
OIMCaHMs PeaJbHBIX MPOIECCOB U SIBICHUI U NPU PEIICHUH 3a/1a4, B TOM
qHcie U3 IPYrux y4eOHbIX MPEIMETOB; YMEHHUE ONEepPHPOBATH MOHITUAMU:
rpad, cBsa3HBIN rpad, 1epeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 33a]1aBaTh
U OIMCHIBAThH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCIIONB30BaTh Tpadsl Ipu

pelieHnu 3a1a4y

YMeHue omnepupoBaTh HOHATHAMH: HATypalbHOE YHCIO, LEJNO0e YHCIIO,
CTEIeHb C LIEJBIM MOoKa3aTeseM, KOpeHb HATYpaJIbHON CTENeHHU, CTEICHb C
palMOHATBLHBIM TTOKA3aTeNIeM, CTENEeHb C JICHCTBUTENBHBIM IMOKa3aTeseM,
JorapupM UHUCIA, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHBIX, UENbIX, PAIUOHAIBHBIX, JEHCTBUTEIbHBIX
2 YHCeNT; YMEHHE HCII0JIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINH 00IIuii
JenuTeNh W HauMeHblllee o0Iee KpaTHoe, anroput™ EBkimmma npu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHM MO3ULIMOHHBIMUA CHCTEMaMHU
CUMCIICHUS; YMEHHE BBITIOIHATH BBIUMCIICHUE 3HAYCHUN U TIPpeoOpa3oBaHuUs
BBIpQ)XEHUI CO CTemeHsMH M Jorapupmamu, mpeodpa3zoBaHus APoOHO-
pallMOHATBHBIX ~ BBIPAKEHHUI; yMEHHE  ONEpPHPOBATH  MOHATHUAMHU:

noCIaCa0BaTCIIbHOCTD, apI/I(i)MeTI/I‘-IeCKaH nmporpeccus, TreoMCTpHUICCKad




nporpeccusi, OECKOHEYHO YOBIBalOIIass T€OMETpUYEcKas IPOrpeccus;
YMEHHME 3aJaBaTh I10CIEIOBATEIbHOCTH, B TOM UHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POpMYJI; YMEHUE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YUCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJb M apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (QopMa  3amucd  KOMIUIEKCHBIX — 4HCell
(reomeTpuyeckas, TpUTOHOMETpUYEcKass M ajreOpanyeckas); yYMeETb
NPOU3BOJUTH apU(METHUECKUE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
IIPUBOIUTH IPUMEPHI MCIIOIb30BAHMSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATHSAMM:  MaTpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACINUTCIIA

YMeHHe onepupoBaTh IMOHATHAMU: PAaLMOHAIbHBIE, WUPPALMOHAJIBHBIC,
NoKa3aTebHbIe, CTENEHHBIE, JOrapuPMHUECKUE, TPUTOHOMETPUUECKHE
YpaBHEHUs M HEPAaBEHCTBA, MX CHUCTEMBbI; YyMEHUE OIEepPUPOBATH
MOHATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpazoBaHHe, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YPABHEHUNW M HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHME pellaTb YpaBHEHWS,
HEPaBEHCTBA M CHUCTEMBl C IOMOLIBIO pPa3JIUYHBIX IPUEMOB; pEILIAThH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpoM; IPUMEHATH
YpPaBHEHUsl, HEPABEHCTBA, MX CHUCTEMBI Ul PELICHUS MAaTeMaTU4YECKUX

3a71a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U peasIbHON KU3HH

YMeHue omnepupoBaTh MOHATHAMM: (YHKIHS, YETHOCTh (YHKIIMH,
NEPUOTUYHOCTD (PYHKIIMH, OTPAaHUYCHHOCTb (PYHKIIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (QYHKUUHM, HauOOJbIlIee W HAUMEHbIIEe 3HAUYCHUS
(GYHKIMK Ha TPOMEXYTKE, HENpepbIBHAS (DYHKIMS, aCUMIITOTHI rpaduka
¢byHKUMHU, TIepBas U BTOpas MPOU3BOAHASA (DYHKIMH, T€OMETPUYECKUN U
¢u3nueckuif CMBICT TMPOU3BOJHOHM, TEepBOOOpa3Has, ONpeaenEHHbBII
MHTETpajl; YMEHHE HaxOIHUThb AaCUMNTOTHl Tpaduka (yHKIHMH; yMEHHE
BBIUUCIIATh  NPOU3BOJAHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOTO U
KOMIO3UIUMN (YHKIMNA, HAXOAWTh ypaBHEHHE KacaTelbHOH K rpaduky
(GyHKIMU; yMEHHE HaXOIUTh MPOU3BOJAHBIC HJIEMEHTAPHBIX (QYHKLUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOAHYIO JUIS HWCCIEAOBAaHUS (DYyHKIHIA,
HaXOAUTh HaAWOONbIINE M HAUMEHBIIUE 3HAYCHUS (DYHKIUI; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM ammapaTa MaTeMaTH4ecKoro
aHauM3a; NPUMEHATH MPOU3BOAHYIO U HAXOXKICHHS HAWITYyYIIEero
pelieHuss B TPUKIAJHBIX, B TOM YHCJE COLMATbHO-3KOHOMHUYECKUX U

bu3MYECKUX 3a7a4ax; HAXOJUTh IUIOMIAIN U 00BEMBI QUTYP C TTOMOIIBIO




HHTCrpajia, NpUBOAWUTL HNPUMCEPbBI MATCMAaTUYCCKOIO MOACINPOBAHUA C

noMoIbI0 AU epeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpapuk QyHKIMH, oOpaTHas (YHKLNS,
KOMIO3UIUs (pyHKIMHA, JuHEeHHas (QyHKUWSA, KBaapaTWdyHas (QYHKLHS,
panuoHanbHass (QYHKUUS, CTeNeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMHU, TOKa3aTelbHas M
ngorapupmuueckas (YHKIHUH; YMEHUE CTPOUTh TpapuKd H3YyUCHHBIX
GbyHKUMH,  BBINOJHATH  mpeoOpa3oBaHus  rpadukoB  (YHKIMH,
UCTIOJIb30BaTh TPaQUKH JUIS W3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, Ipu
pelIeHNH 33734 U3 JAPYrHX Y4eOHBIX MpPEAMETOB W 3a/1ady U3 pealbHOU
KU3HHU; BBIpaXaTh (OpMyJaMH 3aBUCHMOCTH MEXAY BEIMYHMHAMU;
UCTIOJIb30BaTh CBOMCTBA U TpapuKu (PYHKIUH [UId pelieHus ypaBHEHMH,
HEpaBEHCTB M 3a/ad C MapaMeTpaMu; H300pakaTh Ha KOOPIMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbIX THUIOB (B TOM YHCJIE Ha
NPOIICHTHI, JOJM U YacTd, Ha JBIKEHHE, pabdOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33/a4l U3 00JacCTH yNpaBJICHUS JUYHBIMU U CEMEUHBIMU
¢uHAHCAMH); COCTaBIATH BBIPAKCHHS, YpPAaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI IO YCIIOBUIO 3aJadyd, HMCCIIEN0BAaTh IIOJYyYEHHOE pELICHUE U
OLICHMBATh IMPABJONOAOOHOCTh PE3YJIbTATOB, YMEHHE MOJCINPOBATH
peanbHbBlE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33J1a4y, UCCIIEN0BATh
MIOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreopsl,

HMHTEPIPETUPOBATH MTOJYYEHHBIN pe3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMHU: CpelHee apu(MeTHdecKkoe, MeauaHa,
HauOoJpIlIee M HAMMEHBIIIEE 3HAYCHUS, pa3Max, JUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YMCJIOBOr0 Habopa; yMEHHE H3BJIEKaTb, MHTEPIPETUPOBATH
MH(OPMaLMIO, PEJCTABICHHYIO B TaOJMLax, HA AUarpammax, rpadukax,
OTPaXKaIoOIIyI0 CBOMCTBA pealibHBIX IPOLIECCOB M SBICHUH; MPEICTABIAT
uHPOpMAIIMI0O C TOMOIIBI0 TaOMWI] W JAMarpaMM; HCCIEI0BATh
CTaTUCTUYECKHE JAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TIpaduIecKux
METOIOB M 3JIEKTPOHHBIX CPEJICTB; rpa)uuecKu UCCIeA0BaTh COBMECTHBIC

HaOJIOICHNUS C TOMOIIBIO IarpaMM pacCeUBaHUs U TMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATHAMH: CIyYalHBIA OIBIT U CIy4aiiHOE

COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHSA; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpapUUECKUX METO/I0B; TNPUMEHATH
(bopMyJIBl CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (Gopmyiy MHOITHOM
BEpOSATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pealbHBIX COOBITHI; YMEHHE ONEepUpOBAThH
NOHATUSAMM:  CllydyaiiHas BEJIIMYMHA, pAacIpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUAAHUE, AMUCIEPCUs M CTaHIAApTHOE OTKJIOHEHHE
ClyyallHOH  BeNUYMHBL, (YHKIMU paclpeieiieHus U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEJIbHOTO U HOPMAJIBHOTO paclpe/ieieHuil; yMeHne
UCTIOJIb30BaTh CBOMCTBA M3YUYECHHBIX paclpeAeieHUN Al pelIeHus 3a1ay;
3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBLIMX YHCEI, METOJbI BHIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHUE TPUBOIUTH MPHUMEPHl TMPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B TNPHUPOAHBIX U OOILIECTBEHHBIX SIBJICHUSAX; yMEHHUE
OIEPUPOBATH MOHATUSAMH: COUYETAHUE, NEPECTAHOBKA, YHMCIO COUYCTAHMHU,
YHUCIO  NEepecTaHoBOK; OwmHOM  HplOTOHA;  yMeHHE  NPUMEHATH
KOMOWHATOpHbIE (aKThl U PacCyKICHUS JUIS PEIICHUs 3a]ad; OLCHUBATh
BEPOSITHOCTH PEANbHBIX COOBITUH; COCTABIATh BEPOSATHOCTHYIO MOJENb U

HMHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT

YMeHHue onepupoBaTb IOHATUSMM: TOYKA, IpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIUYMHA yTiIa, INIOCKUN YroJl, IBYTPaHHBINA
yroJj, TpEXITPaHHBIA YIroJl, CKPELIUBAIOIIMECS MPSAMBIC, apAJIICIBbHOCTh U
NEPHEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEM, Yrojd MEXAY IPSIMBIMH,
Yroia Mexay IMpsMOM U IUIOCKOCTBIO, YIOJI MEXKIy IUIOCKOCTAMM,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
paccTosiHuE MEXKIYy IUIOCKOCTSAMHU; YMEHHE HCIIOIb30BAaTh IIPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYKAIOLIETO MHpa; CTPOUTh MaTeMaTUYECKUe
MOZECIIA C IIOMOIIBIO TE€OMETPUYECKUX IOHATHM M BEJIMYUH, pELIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3aa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUTYphl, 00BEM (QHUTYPHI,
MHOTOTPAaHHHK, MPAaBUJIbHBII MHOTOTPAaHHHUK, CEYCHHWE MHOTOTPAaHHUKA,
Ky0, Napamienenurne], Opu3Ma, OHpamuna, Qurypa U TOBEPXHOCTh
BpallleHHs, IUIMHIpP, KOHYyC, mmap, cdepa, miomanb cdepsl, IMIOLIAIb
MOBEPXHOCTU NHPAMUbI, MPHU3MBI, KOHycCa, LWIMHApPA, O00BEM Kyoa,
NPSAMOYTOJBHOTO TMapajuleNieNuIiea, NUPaMHUAbI, MPU3MBI, LHIHHIPA,
KOHyca, IIapa, pa3BEpPTKa IMOBEPXHOCTH, CEUCHHMS KOHYCa M LMIMHIPA,

napajjiCJibHbIC OCH HWJIW OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTh,




Kacarommascs cdepbl, MWIMHApPA, KOHyCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTHU
BpALCHUs, UX CEUYCHHUs, B TOM YHUCJIE C ITOMOIIBIO AIEKTPOHHBIX CPEICTB;
yYMEHHE TPHUMEHSATh CBOICTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTEIHHO
(bopMyaHpOBaTH ONpeAeIeHHs U3y4yaeMbIX (GUTYpP, BBIABUTaTh TUIIOTE3HI O
CBOWCTBaX M IMpHU3HAKAX T'€OMETPHUYECKUX (QUryp, OOOCHOBHIBATH HIIU
OlpoBepraTb MX; YMEHHE MPOBOIUTH KiaccuuKauuioo Quryp 1o
Pa3NUYHBIM TPU3HAKaM, BBIOIHATH HEOOXOJMMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS
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YMeHue omnepupoBaTh IOHSATHSAMM: JIBIDKEHHME B  IPOCTPAHCTBE,
napajieNIbHbId TIEPEeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3oBaHue Moa00Us, TOMO00HBIE (UTYPBI; YMEHUE
pacrio3HaBaTh PaBHbIE U IOA0OHBIE (UTYpPBHI, B TOM 4YHCIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPHUECKUE OTHOILICHHS TIPU
pelIeHNH 3aJad; HaXOAWUTh TEOMETPUYECKHE BEJIMYMHBI (JUIMHA, YTOJ,
Iomaab, 00bEM) Ipy pPeUIeHnn 3a7ad U3 JAPYTHX Y4eOHBIX MPEIMETOB U
U3 pearbHON KHU3HH, YMEHHE BBIYHUCIATH T€OMETPUYECKHE BEITHMUMHBI
(MHa, yroij, MmioOMAagb, O0BEM, IJIONMIAAb TOBEPXHOCTH), HCIIOIB3YS
U3y4eHHbIE (OPMYJIBI MU METOJbl, B TOM YHCIIE: IUJIOMIAAb MOBEPXHOCTU
nUpaMUIbl, NPU3MBL, KOHYCa, IMJIMHApA, Iuomans chepbl; 00bEM KyOa,
NPSIMOYTOJIBHOTO — MapaJuleNieNuIeia, NHPaMUIbI, TMPHU3MbI, LWIAHAPA,

KOHYCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP
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YMeHHe OonepupoBaTh MOHATUAMU: NPSMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOp, KOOpPAMHATBI TOYKH, KOOPAMHATHI BEKTOpPAa, CymMMa BEKTODPOB,
NPOM3BEACHNUE BEKTOpa HA YHCIO, pa3ioKeHHWE BEKTOpa Mo Oa3ucy,
CKAJLIPHOE IIPOM3BEICHHUE, BEKTOPHOE IPOU3BEACHHUE, YIOl MEXIY
BEKTOpPaMH; yMEHHUE MCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIA METOJ

AJI pCHICHUSA TCOMECTPUYCCKUX 3adaY U 3a/la4 APYTUx y‘{€6HLIX nmpeaMCTOB
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YMenue BI:I6I/IpaTL HOI[XO,Z[SIIL[PIP'I MCTOA IJIsI PCHICHUA 3a/la4d; TIOHUMAHUC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU MNPUPOAHBIX H 06H.[CCTB€HHI>IX
nponeccoB u SIBJIGHI/Ifl; YMCHHUC PACIIO3HABATL TMPOABJIICHHUC 3aKOHOB
MAaTCMAaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJUTL MPUMCPBI MATECMATUYICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTHUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA EI'D

IO MATEMATUKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna u BBIYUCICHUS
1.1 HartypanbHble u niensie uncia. [lpusHaku AeTMMOCTH HENbIX YUCell
12 Paronaneuple  uncia. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypalbHOM cTerneHu. JleWcTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nenslM nokasareneM. CTENeHb ¢ pallMOHAJIbHBIM MoKa3aTeneM. CBoiicTBa
' CTETIeHU
L5 CuHyC, KOCHMHYC W TaHIEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. /lecsTuaable U HaTypajibHbIE JOrapupMbl
JeiictButenpHble uYncna. ApupMeTHYECKHE Omepalud C  JeHCTBUTENbHBIMU
1.7 yrciaamu. [IpuOmkEHHbIe BEIYUCICHHS, IPaBUIIa OKPYTIICHHS, IPUKUIKA U OLIEHKA
pe3yJbTara BHIYMCICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KomiuiekcHsle yncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-pAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomeTpuieckue ypaBHeHHUs
24 [Toka3zarenbHbIE U JTOTapUPMUUECKHE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIE U JOTapuPpMHUYECKIE HEPABEHCTBA
2.8 TpuronomeTrpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMS, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuia cucTeMsl TMHEHHBIX ypaBHEHHH. OnpeenuTens MaTpUIbl
3 OyHkIMK U rpaduku




@Oyukiys, crnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuuu. B3aunmuo oOpaTHbIE

3 ¢yukuuu. YétHele n Heu€THBIE QyHKIMU. [leproanueckue GpyHKIUHN
OO6nactp ompenieieHUss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymu ¢dyHkmm.
39 [TpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl U MUHUMYMBI (QyHKUMH. HaunGombliee ¥ HauMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHass (QyHKUMS C HaTypajJbHBIM M LeNbIM Moka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpPHS 1-Oi CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas GyHKIIMU, X CBONCTBA U TPaPUKH
16 Touku paspeiBa. AcuMOToThl rpadukoB  Qynkuuil. CpoiicTBa  (QyHKIHIA,
' HETPEPHIBHBIX HA OTPEe3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus II0CIIEA0BATEILHOCTEH
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOIIEHTOB
4 Hauana maTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIIUN
[IpuMeHeHHE TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxaenue HanOOJBIIEro ¥ HAaMMEHBIIETo 3HaYeHUsT (QYHKIHUU Ha
OTpe3Ke
4.3 [TepBooOpa3Has. MHTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu Haj MHOKecTBaMH. [{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha II0CKOCTH
7.2 [TpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTHU BpPALICHHUS
7.5 Koopaunatsl u BEKTOpHI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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