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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus siBIsieTCA OAHUM U3 0a30BBIX KyPCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TaK Kak o00ecrneYrBaeT BO3MOXHOCTh W3YyYEHUS JUCLUILINH
€CTECTBEHHO-HAYYHOM HAMNPAaBICHHOCTH W MPEIMETOB TyYMAaHUTAPHOIO IMKIA.
[TockoJbKy mTOTHYecKOe MbIIEHHE, GOPMUPYEMOE MPU U3YUEHUU 00YyUYaIOIIUMUCS
MOHATUMHBIX OCHOB T'€OMETPHM, MPHU JIOKA3aTEIBCTBE TEOPEM U MOCTPOEHUH
LEMOYKHU JOTHYECKUX YTBEPKIACHUN MPU PEIICHUN T€OMETPUUECKHUX 3a7a4, YMEHUE
BBIJIBUTATh W OINPOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO WCHOJIB3YIOTCA IpPH
pELICHUH 337a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH (PU3NYECKUX 3a]a4.

Llens ocBOeHUs mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriryOJI€HHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIbHBIX CIIOCOOHOCTEHN 00yYarOUXCs MPU U3YUYECHUH
F€OMETPUHU, KaK COCTaBJSIONICH mpeaMeTHol obnactu «Marematuka u
nHopMaTrKa» yepe3 odecriedueHue BO3MOXKHOCTU MPUOOPETEHUS U UCTIOIB30BaHUS
OoJiee TITyOOKUX FEOMETPUUYECKUX 3HAHUHN U IEUCTBUM, CieNU(PUIHBIX T€OMETPUH,
1 HEOOXOJIUMBIX ISl YCIENTHOTO MPOo¢deCCUOHAIBHOTO 00pa30BaHus, CBA3aHHOTO C
WCMOJIb30BAHUEM MAaTEMaTHKHU.

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

paclIupeHue NpeACTaBICHUS O TEOMETPUH KAK YaCTU MUPOBOM KYyJIbTYpPhI U
(dhopMupOBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY>KAIOIUM MUPOM;

dbopMupoBaHUE TPEACTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BAXHEUIIINX MaTEMAaTUYECKUX MOJENAX, IMO3BOJSIONIMX OINUCHIBATH M HU3y4aTh
pa3HbIE SIBJICHUS OKPYIKAIOIIETO MUPA, 3HAHUE MTOHATUMHOTO anmnapara 1no pasieiy
«CrepeomMeTrpus» yueOHOT0 Kypca T€OMETpPUH;

dbopmMupoBaHUE€  yYMEHHMSI  BIaJleTb  OCHOBHBIMM  TOHSTUSAMH O
MPOCTPAHCTBEHHBIX (PUTYypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMysnl U yMEHUE UX NPUMEHSTh, YMEHHUS JI0Ka3bIBaTh TEOPEMbl U HAXOJIUTh
HECTaHJapTHHIE CIIOCOOBI pEIIeHUs 3a/1aY;

(dbopMupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEXKAX, MOJIETSAX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M Tella BpPAUICHUS, KOHCTPYHPOBATH T€OMETPUUYECKHUE
MO/IEIIN;

(dbopMupoBaHHUE MMOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO0 MOCTPOEHUS
MaTeMaTUYECKUX TEOpUid, (OpMHUPOBAHUE MMOHMMAHUSA POJIU AKCMOMATUKHU MpHU
MPOBECHUN PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJIaMH JOKAa3aTeIbCTB U aJrOPUTMOB
pELICHUs, yMEHUS UX IPUMEHSTh, IPOBOJAUTH JOKA3ATEIbHBIE PACCYKICHUS B XOIE
pelIeHns CTEpEOMETPUYECKUX 3aJad M 3aJad C IPAKTUYECKUM COJEPKAHHUEM,
dbopMupoBaHUEe TPEACTaBICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  IpHU
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000CHOBAaHUY MAaTEeMaTUYECKUX YTBEPKJICHHUI U POJIM AKCUOMATUKU B TPOBEACHUU
JEAYKTUBHBIX PACCYXKIACHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX M  TBOPUYECKUX
CIIOCOOHOCTEN 00yUaromMXcs, MO3HABATEIbHOM aKTUBHOCTHU, MCCIIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHHS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBaHue (PYyHKIIMOHAIBHOM TPAMOTHOCTH, PEIEBAHTHOW T€OMETPHUU:
YMEHHSI PaCclO3HABaTh TMPOSBICHUS TE€OMETPUUYECKUX TOHITUH, OOBEKTOB H
3aKOHOMEPHOCTEN B pEalbHBIX KU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUHU APYTUX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIUPOBAHUsl PEaTbHBIX CUTyallUM, HCCIEOBAHUS TMOCTPOCHHBIX MOJIEIEH,
MHTEpIPETALNH MOTyYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIepKATEILHBIMU JUHUAMHU yuyeOHOro Kypca «l'eomeTpus» B
10-11 «xmaccax sBmsaworcs: «lIpsMble W MIOCKOCTH B MPOCTPAHCTBE,
«MHororpannukn», «Tena BpameHus», «BekTopsl UM  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSIMUY, PEJIEBAHTHBIMU T€OMETPUU Ha YIIyOJIEHHOM YpoBHE 00yuenus B 10—
11 xmaccax, OTHOCHUTCSI KO BCEM COJEpPKATEJIbHBIM JMHUSIM Yy4eOHOTO Kypca, a
dbopMupoBaHUE JIOTUUECKUX YMEHUM  pacmpejensieTcss He  TOJbKO MO
COJIepKaTeNIbHbIM JIMHUSIM, HO U 10 TojaM o0yuenus. Coaepxkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoi paboueit
MpOTPaMMBbl, paclpeieIEHHbIM MO ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, yTOOBI KO BCEM OCHOBHBIM, TPUHIUIIHAIBHBIM BOMPOCAM 00yUaroIIuecs
oOpaianuch HEOAHOKpPaTHO. OTO TO3BOJIAET OpPraHu30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHSATUSIMU U HaBBIKAMHU MOCIIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJIIOICHUEM IPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUSI BKJIIOYATh B OOIIYIO
CUCTEMY I€OMETPUUYECKUX MPEACTaBICHUN OOyYalOlUXCs, pACIIUPAS U yIIIyOsis
e€, o0pasyst NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexoa kK U3y4EHUIO TEOMETPUM HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  yciuoBus s auddepeHuranuu  o0ydeHUs, TMOCTPOEHUS
WHJMBUAYAJIbHBIX 00pa30BaTENIbHBIX MPOrpamMM, OOECHeuuTh YriayOJaEéHHOe
M3YyUYEHHE T€OMETPUU KaK COCTABIISIONIEH yueOHOTO npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAOJKEHUIO H3YUYCHHS MaTeMaTHUKH C
yuéTtoMm BbIOOpa Oyayiei mpodeccun, obecrnedrBas MPEEMCTBEHHOCTh MEXKIY
001IMM U Mpo(ecCHOHATBLHBIM 00pa30BaHHUEM.

Ha wu3ydenue yuebHoro kypca «['eomeTpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIH0).
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COAEPKXAHUE OBYUEHUA
10 KVIACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3auMHOe pacnonokeHue nOpsIMBIX B MPOCTPAHCTBE: INEPECEKaroNInecs,
napajyieJibHble W CKpelmBaromuecss npsMble. [Ipu3HaKu CKpemMBarOIIUXCA
npsamsbIX. [lapaninenpHOCTh MPAMBIX U IIOCKOCTEN B MPOCTPAHCTBE: MapaAJIICIbHBIC
MPSAMBIE B POCTPAHCTBE, NAPATUIENBHOCTD TPEX MNPSIMBIX, MAPAIIIETBHOCTh MPSAMOM
u 1iockoctu. [lapamnensHoe W IEHTpadbHOE MPOEKTUPOBAHUE, U300paxKeHUE
¢uryp. OCHOBHBIE CBOMCTBAa MapaJlIEIBLHOTO MpOeKTHUpoBaHUs. M300paxeHue
¢duryp B mapajsienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YIOJI
MEXIy MPSMBIMU B IpocTpaHcTBE. [lapamnenbHOCTh MITOCKOCTEN: MapalIeIbHbIE
IUIOCKOCTH, CBOMCTBA MapaJIENbHBIX IJIOCKOCTEMN. IIpocreitmue
MPOCTPAHCTBEHHBbIE (PUTYphl Ha IUIOCKOCTH: TETpajjap, Napajuielenunes,
MOCTPOCHUE CCUCHUU.

[TepneHaUKyISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYISPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUIeNbHbIE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
MEPIIEHAUKYIISIPHON IJIOCKOCTH. OproronanpHOE IIPOEKTUPOBAHUE.
[lepnieHauKyNSp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT MPSMOM JI0 TUNIOCKOCTH, MPOEKIHS GUTYPBI HA TUNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH IBYX IUIOCKOCTe. Teopema o Tpéx
MEePIIEHAUKYISIpaXx.

Yriael B NPOCTPAHCTBE: Yroyl MEXAY NPSMOM MU IJIOCKOCTBIO, JBYTPAaHHBIN
YIOJI, IMHEWHBIN yroJl ABYTPAaHHOrO yria. TpEXrpaHHbIA U MHOTOTPAHHBIE YTIIBL.
CBoMCTBA IJIOCKUX YTIIOB MHOTOTPAHHOTO yTiia. CBOMCTBA MIIOCKUX U JIBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCHHYCOB M CUHYCOB JIJIsI TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKu

Bunsl MHOrorpaHHukoB, pa3BépTka MHororpaHHuka. [Ipusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIOHHAsl MPU3MbI, OOKOBasi M MOJIHASI IOBEPXHOCTh MPU3MBI.
[Tapatenenunen, npsMOYTOJIbHBIN MTapaJIEICNUNE] U €T0 cBoMcTBa. KpaTuaiimme
MyTH HAa TOBEPXHOCTH MHOrorpanHuka. Teopema Ounepa. I[IpoctpancTBeHHas
teopeMma [ludaropa. [lupamuna: n-yronpHas nupaMujia, TpaBUiibHAS U yCEUEHHAs
nupamunbl. CBolicTBa péOep UM OOKOBBIX TIpaHEH MNPABUIBLHON MUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAHHUKU: TpPABUJIbBHAS MpHU3Ma W MPaBWIbHAS NHUpPaAMHUIA,
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MpaBUJIbHAS TPEYTOJIbHAS TUPaMUJIa U TPABUIbHBIN TETpadap, kyO. [IpencraBienue
O IPaBWJIbHBIX MHOTOTPAHHUKAX: OKTadAp, TOJCKa3P U UKOCABIP.

Brluncnenne SI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AWaroHaliu, YTJIbL.
[Inomans OOKOBON MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IJI0IIIa/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOi1 Tpu3Mbl. [1noimans
OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTH TMPABWIHHON MNUpPaMHbI, TEOpEMa O
TJIONIAIA YCEUEHHON MTUPAMU/IBI.

CummeTpuss B MNPOCTPAHCTBE. ODJIEMEHTbl CHUMMETPUM  MNPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpUsi B TMPaBUIBHOM MHOTOIPAHHUKE: CUMMETPHUS
napajieyienunea, CUMMETPUS MPABWIbHBIX IPHU3M, CHMMETPHUS MPABUIBHOU
MMAPAMUJIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsiTHA: BEKTOp B MPOCTPAHCTBE, HYJEBOM BEKTOp, IJIMHA HEHYJEBOIO
BEKTOpA, BEKTOPbl KOJUIMHEAPHBIE, COHAMPABICHHBIE W IMPOTHUBOIOI0KHO
HaMpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€CTBUS ¢ BEKTOpPaMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBAa YMHOXXEHUSI BEKTOPA HA YHUCIIO.
[TonsAaTne KOMIIaHapHbBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. TeopemMa O Pa3I0KEHUU BEKTOpA IO TPEM
HEKOMIUIAHApHBIM  BekTopaMm. lIpsMoyrosibHas  cucrema  KOOpJIHMHAT B
npoctpancTBe. KoopauHatel BekTtopa. CBs3b MEXIYy KOOPAWHATAMH BEKTOpA W
KOOpJIMHATAaMH TOYEK. YTOJI MeXIy BekTopamu. CKalaspHOE NPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

TeJia BpalmeHus

[lonatus: UUAMHAPUYECKAss TIOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
chepuueckass TOBEPXHOCTh, oOOpasyromiue MoBepxHocTed. Tema BpalieHUs:
LIUJIMH]IP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMmHoe pacnonoxenue cepsl
U MJIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHUs] Ha
mockocTu. Pa3épTka nunuuapa u konyca. Cummerpus cepsl U mapa.

O6bEM. OcHoBHBIE cBOMcTBa O00BEMOB Ten. TeopemMa 00 o0O0béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0bEM mnpsamoil u
HAaKJIOHHOW MPU3MBbl, HWJIUHAPA, MHUpaMUAbl U KoHyca. OO0bEM 11apa U 1apoBOro
CErMeHTa.

KomOunanuu Ten BpamieHus U MHOrOrpaHHUKOB. [Ipu3ma, BhOucaHHas B
UUJMH]p, ONHCaHHas OKoJIo uuiuHapa. Ilepeceuenue cdepsl U Mmapa ¢
mnockocTeio. Kacanme mapa u cdepsl miockocteio. [loHSATHE MHOTrOrpaHHUKA,
OMHUCAHHOTO OKoJIO c(depbl, cdepbl, BNUCAHHON B MHOTOIPAHHUK WIH TEJIO
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[Inomaas MOBEPXHOCTH LUIUHJpA, KOHYyca, Iomanas chepbl U e€ dacteil.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH TOBEPXHOCTEH
nofaoOHbix Quryp. IIpeoOpazoBanue momoOusi, romoretus. Pemienue 3agauy Ha
IJIOCKOCTH C UCTIOJB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TE€J BPAIlEHUsI: CEUYCHUS IUITMH]Ipa
(mapayuienbHO M MEPHEHAUKYISIPHO OCH), CEYeHUsi KoHyca (mapajuielbHble
OCHOBAHHUIO U MPOXOJAIIME Yepe3 BEPIINHY), CEUEHUS IIapa, METObI TOCTPOCHUS
CEUYEHUI: METOJ| CIIEe/I0OB, METOJ BHYTPEHHETO MPOCKTUPOBAHUSA, METOJ IMEepeHoca
CEKYIIEH TTOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Oniepannu HaJl BEKTopaMu. BekTopHOe yMHOKEHHE
BeKTOpoB. (CBoOHCTBa BEKTOPHOTO yMHOXeHUsA. [IpsMoyroibHas cuctema
KoopAuHAT B mpoctpancTtBe. Koopaunatel BekTopa. PasnoxeHue BekTopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBMKEeHUA B IPOCTPAHCTBE

JIBuxenust nmpoctpanctBa. OToOpaxkeHus. [IBr>keHuss U paBeHCTBO (Quryp.
OOmue cBoicTBa MABWKEHUM. Buabl ABWXKEHWN: MNapauieNbHBIA IEepeHoC,
LEHTpaJdbHasl CUMMETPHUs, 3€pKajbHas CHUMMETpPHS, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nmomoous. [lpsmas u cdepa Ditnepa.
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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 00YUAIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO O0IIECTBA, MPEACTABIECHUE O MATEMATHUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MpoOLEAYp
rpaXJaHCKOro  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIpyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HHCTUTYTAMU B COOTBETCTBHUM C HX
(YHKIUSMH 1 HA3HAUYCHHUEM;

2) maTpuOTHYEeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOIICHUE K
JTOCTUKECHUSAM POCCUUCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IITKOJIbI,
UCIOJB30BaHUE OSTUX JOCTHKEHUU B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoiaa, chOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAYKU U JAESATEIbHOCTHIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUMUBOTO OYTyIIETro;

4) 3cTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOUYAS 3CTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3aa4, pEIICHUMN, paCCYKI€HUM, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh yMEHHUSA NPUMEHAThH MaTeMaTU4YeCKUe 3HAHUS B
MHTEpecax 3JI0pOBOro U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITUN U
OTHbIXa, peryisipHas ¢U3UYecKasi aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEILHOCTHIO;

6) TpynoBoe BocnnuTaHue:

FOTOBHOCTh K TPYAYy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
pa3nmuuHbIM  cpepam  NPOdEeCCHOHATBHOM  NESITENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ NPUIOKEHHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyuieit mnpodeccun U peaTu30BbIBaTh COOCTBEHHbIC IKWU3HEHHBIE IUIaHBI,
TOTOBHOCTb M CHOCOOHOCTb K  MaTeMaTHU4ecKOMY  OOpa3oBaHUIO WU
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CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HalpaBJIeHHOCTH;

7) 3KoJI0rH4ecKkoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHE BIIUSHUS
COIIMAJIbHO-2KOHOMHYECKHUX TMPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, 0OCO3HAHUE TJI00AIBHOTO XapaKTepa dKOJIOTHYECKUX MPoOieM, OpUeHTAITUS
Ha TPUMEHEHHWE MaTeMaTHYECKUX 3HAHWM JJiS peIIeHUus 3agad B 00JacTh
OKpY>Karolel cpenpl, IIAHUPOBAHUE IMOCTYNKOB W OLEHKA HMX BO3MOXHBIX
MOCJEACTBUN JIJIsl OKPY>KAIOIEe Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U 00I1IECTBEHHON MPAKTUKH, TOHUMAHUE MAaTEMAaTUYECKOM
HayKH Kak cepbl YeJIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS PA3BUTHS [IUBUJIM3ALIMH, OBJIAJCHUE S3BIKOM MaTeMAaTHKH U MAaTEeMaTHYECKOM
KyJbTYpOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISITH TPOECKTHYIO
U UCCIIEIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

Bba3oBble Joruueckue aeiicTBuA:

BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIIEHUH MEXKIy MOHATUSAMH, (QOPMYITUPOBATH
onpeeNieHHs] IOHITUM, YCTAaHABIUBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(puKaluy,
OCHOBAHUS [ 000OIIEHHS U CPABHEHUSI, KpUTEPUU ITPOBOJAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATH U  NPEeOOpPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIATEIbHBIE, EAMHUYHBIC, YACTHBIEC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHUSX, MpEAJiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W NPOTUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIE CYKIACHUS U BHIBOJIBL;

BBIOMpaTh cnoco0 pemieHus ydeOHOU 3amaud  (CpaBHUBATh HECKOJBKO
BApUAHTOB PEILICHHUs], BRIOUpPATh HanbOOIee MOAXOIAIIUN C YUETOM CaMOCTOATENIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarejibckue AeicTBUA:
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UCIIOJB30BaTh BOMPOCHl KaK HCCIEIOBATEILCKUM HMHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BONPOCHl,  (UKCHUpYyIOIIME  MPOTUBOpEUYUEe,  MpodiieMy,
yCTaHaBJIMBATh MCKOMOE U JaHHOE, (OPMUPOBATh TUIOTE3Yy, APTYMEHTUPOBATH
CBOIO MO3UIIHI0, MHEHUE;

MIPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN HAKCIEPUMEHT, UCCIECIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTU4YeCKoro o0beKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENTbHO (HOPMYyIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pE3yjbTaTaMm
MPOBEAEHHOTO  HAOMIONECHUS, HCCIEJOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIEHUI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAaKXKE BbIIBUTAThH
MPENOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh ACUIMTH UHPOPMAIUHU, JAHHBIX, HEOOXOIUMBIX sl OTBETa Ha
BOIIPOC U JJISI pEIlICHUs 3a]1a4u;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBAT,
CHUCTEMATU3UPOBATHh U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3TIUYHBIX BUAOB U (hopM
MPEJICTABIICHHUS;

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

OIICHUBATH HaJIEKHOCTD uH(opMau 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCaJIbHbIE Y4eOHbIE e CTBUS

OoO1enne:

BOCIIPUHUMATh U (DOPMYJIHPOBATH CYKIAEHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEeJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHhMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJYy peIIeHHUs 3aJauu,
KOMMEHTHUPOBAThH MOJYYCHHBIN pe3ybTaT;

B X0Jie 0OCYXXJIEHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
MpoOJeMbl, peIraeMor 3ajaadd, BBICKA3bIBaTh WJIEHW, HAIleJICHHbIE Ha IIOMCK
pElIeHus, COIMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSIMU IPYTUX YYaCTHUKOB
nauanora, oOHapyXUBaTh Pa3lW4yue U CXOJICTBO MO3HUIIMM, B KOPPEKTHOU (opme
(bopMyIHpPOBATH PA3HOIIIACHS, CBOU BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEUICHUS 3a/1aud, SKCIEPUMEHTA, UCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (POpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MpEe3eHTAIU U OCOOEHHOCTEN ayAUTOPUH.

PerJISITHBH])Ie YHuBEpCaJdbHbIC yqeﬁnme HeﬁCTBHH
Camoopranu3zanms:
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COCTaBIISAThH IUJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PENICHUMN ¢ y4ETOM HOBOUM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh  HaBbIKAMU  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]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaliJICHHBIX OIMHOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAasl 1eSITEJIbHOCTD:

MOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
paboThl TpU pelmeHUuH Y4eOHbIX 3ajay, NPUHUMATH I€Jdb COBMECTHOM
NeSATeNbHOCTH, IUJIAHUPOBATH OPraHU3AIMI0 COBMECTHOU palOThl, paclpenelsiTh
BUJIbI pabOT, 1OrOBapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHUSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPyMNIoOBBIX (hopmax paboThl (0OCyxkIaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIE€HAMH KOMaH/IbI, OLICHUBATh KAYECTBO CBOETO BKJIAa
B O0mMH MPOAYKT TO KPUTEPUsIM, CPOPMYIUPOBAHHBIM YyYaCTHHUKAMU
B3aMMO/ICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaromuiics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHATHUSAMH CTEPEOMETPUM MpU
pELIEeHNH 3a7a4 ¥ IPOBEIECHUN MAaTEMATHYECKUX PACCYKACHUM;

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

e KJACCH(PUUUPOBATh B3aMMHOE PACIIOJIOKEHUE MPAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATH IMOHATUSAMH, CBSI3aHHBIMU C yIJlamMd B
IIPOCTPAHCTBE: MEXKAY IPSMBIMM B IPOCTPAHCTBE, MEXAY NPSIMON H
IIJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH NOHATUSAMU, CBA3aHHBIMH C MHOIOTpaHHUKAMH;
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e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IpU3Ma,
MUpaMuia, NPSMOYTOJIbHBIN Mapalienenumnes, kyo);

e KJacCUPUUUPOBATH  MHOTOTPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJIacCU(PHUKAIINH;

e CBOOOJHO OMNEpPUPOBATh TMOHSITUSAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINOJIHSTH napasuiesibHOE, LEHTpaJIbHOE U OpPTOrOHAIBHOE
MIPOEKTUPOBAHUE (PUTYP HA TIIOCKOCTh, BHIMOJIHATH U300paxeHust Guryp Ha
MIJIOCKOCTH;

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

e BBIUMCIATH IUIONIAAM  [OBEPXHOCTEH  MHOTOIPaHHUKOB  (MpHU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEJI C IPUMEHEeHHEM (HOPMYII,

e CBOOOJIHO OMEPUPOBATH MOHITUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCh U IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBHIL;

e CBOOOJIHO OINEpPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIMUMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemarh 3aJauyd Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHHH U
Hax0/ICHUE TeOMETPUUYECKUX BETUUNH, TPUMEHSISI U3BECTHBIE METO/IbI IPU
pelIeHnd MaTEeMaTHYEeCKUX 3a7ad TOBBIINIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOrPaMMHBIE CPEACTBA U  DIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ad;

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

e TMPUMEHATH TMOJYYECHHBbIE 3HAHUA HA NPaKTUKE: CpaBHUBATh U
aHaJTU3UPOBaTh pEaIbHbIE CUTyallUM, MPUMEHATh M3YUYEHHBIE MOHATHUS B
mpolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd CcQOpMyJIHpPOBaHHON
npoOJieMbl, MOJEIUPOBATh pPEATbHBIE CHUTYAIlMd Ha S3bIKE TE€OMETPHUH,
HCCJEN0BATh MMOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKHE 3aJayH,
CBSI3aHHbBIE C HAXOXKJICHUEM I'eOMETPUUYECKUX BEIUYMH;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pPa3BUTUSI T€OMETPHUH KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOIOTUM.

K koniy 11 kiacca oO0yyaromuiics HayquTCst:
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e CBOOOJIHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMH C I[UIMHIPUYECKOH,
KOHMYECKOM U CchepruyecKol MOBEPXHOCTSIMU, OOBSACHITH CIOCOOBI
MOJTYYCHHUS;

e OINEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C TEJIaMU BpaICHUS: HUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacmo3HaBaTh Tella BpalleHus (UUIUHIp, KOHYC, cdepa u 1map) u
OOBSICHSITH CIIOCOOBI MOYYEHUs TE BpallleHNUS;

e KJacCU(PUIMPOBATH B3aUMHOE PACIONOXEHUE C(ephl U MIOCKOCTH;

e BBIUKCISTH BEJIUYMUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJl BpaIllCHHUS,
00BEMBI U TUIOHIAJU MOBEPXHOCTEM MHOTOTPAHHHUKOB M TENl BpalleHUs,
F€OMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYII,

e CBOOOJIHO OMEPUPOBATH MOHSTUSMH, CBA3aHHBIMU C KOMOWHALMSMU Tel
BpallleHUs] 1 MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B chepy u
OMHUCaHHBIA OKOJIO c(epsl, chepa, BOUCAHHAS] B MHOTOTPAHHUK HIIM TEJIO
BpaIllCHHUS;

e BBIYHCISITH COOTHOIICHUSI MEXAY TUIOMIAIMHU TOBEPXHOCTEN U 00BEMaMU
MMOJOOHBIX TE;

e U300paxaTh H3y4aeMble (QUTYpHI, BBINOJHATH (BBIHOCHBIE) IIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUSI TEJl BPAIICHUS;

e WU3BJICKAThb, HUHTEPHPETUPOBATH U NPeoOpa3oBbIBaTh HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBINOJIHATH OMEPAIIMU HAJ] BEKTOPAMU;

e 3aJ]aBaTh IUIOCKOCTh YPABHEHUEM B JEKAPTOBOU CUCTEME KOOPAUHAT;

e pellaTh FEOMETPUUYECKHE 3a/1a4H HAa BEIYUCIICHUE YTIIOB MEX Y MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIIEHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTHU, B IIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJUHATHOTO METO/Ia MPU PELICHUH;

e CBOOOJHO OMNEPUPOBATh MOHSATUAMH, CBS3AHHBIMU C JBWKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JIBUKEHHII;

e BBINOJHAThL H300paKEHHS] MHOTOTPAHHMKOB U TE€JI BpallleHUs MpHU
napajuieiIbHOM  TEpPEeHOCE, I[EHTPAIbHOM CUMMETPUM, 3E€pKaJbHOU
CUMMETPHH, PU MIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00US;

e CTPOUTH CEYEHHUS MHOTOTPAHHUKOB M TEJ BpaICHUS: CEUCHUsS LUIUHIIPA
(mapajuienbHO U NEPIEHIUKYJISIPHO OCH), CEUCHHS KOHYca (TlapajuieNbHbIe
OCHOBAHUIO U IPOXOSIINE YePE3 BEPIINHY ), CEUCHUS 11apa;

e HCHOJIb30BaTh METOJIbI TMOCTPOEHUS CEUEHUM: METOJl CJIeJ0B, METOJ
BHYTPEHHETO IIPOCKTUPOBAHMUSI, METOJI IEPEHOCA CEKYIIEeH MIIOCKOCTH;
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e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

e TMPUMEHATh TeOMEeTpUYecKUe (aKThl sl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIaraloliuX HECKOJIbKO IIIaroB pPEIICHUs, €CIU YCIOBHUS
MIPUMEHEHHMS 3aJaHbl B IBHOU M HEIBHOM (popme;

e pelmath 3a7a4d Ha JI0KA3aTE€IbCTBO MATEMAaTHYECKUX OTHOIICHUH U
Hax0XJICHUE T€OMETPUUECKUX BEIINYUH;

e TMPUMEHATH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

e TMPUMEHATH NOJTYUYCHHbIC 3HAHUS HA IPAKTUKE: CPABHUBATH, aHATTU3UPOBATh
U OIECHMBATh peajbHbIE CUTyallUH, MNPUMEHSATh H3YYEHHBIE MOHSATHUS,
TEOpPEMBI, CBOMCTBa B TMpPOIECCE I[OMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMynpoOBaHHON MPOOIEMBI, MOJEIUPOBATh peaibHbIE CUTYyallUH Ha
SI3bIKE TEOMETPUH, UCCIIEI0BATh OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
F€OMETPUYECKUX TOHSATUH U TEOpeM, ammapara anreOpbl, peuarhb
MPAaKTUYECKUE 3a7auM, CBSI3aHHBIE C HAXOXKICHUEM TeOMETPUUYECKHUX
BEJINYUH,;

e UMETh MPEJCTABICHUS OO0 OCHOBHBIX ATalax pa3BUTUSI TE€OMETPHUH KaK
COCTaBHOMU 4acTu (PyHIaMEHTa Pa3BUTHUS TEXHOJIOTUM.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanMeHoBaHMe pa3e/ioB U TeM (uudposrbie)
n/n NMPOrpamMMbl Bcero Konrponbibie | IpakTiieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 Bsenenue B crepeoMeTputo 23 1
) B3aumHoe pacnonoxeHue npsiMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTD IPSIMBIX U INIOCKOCTEH B 3
IIPOCTPAHCTBE
4 [lepneHIUKYISIPHOCTD NMPSIMBIX U )5
IJIOCKOCTEN B POCTPAHCTBE
5 VYIuIBl ¥ pacCcTOSHUA 16 1
MHoOrorpanHuKu 7 1
BekTopsl B IPOCTPaHCTBE 12
2 HOBToPeHHe, 000011IeHNEe U CHCTEMATHU3AIIH 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
No 11/ HanmMeHoBaHMe pa3ieioB U TeM Korrpoapmsie | Tpaxtuseckue (uudposrbie)
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 AHanuThueckasi FeOMeTpHs 15 1
) [ToBTOpeHwME, 06061].[6HI:I€ u L5 1
CUCTEMAaTH3aLMs 3HAHUN
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena BpareHus 24 1
5 [Tnomaau MOBEPXHOCTH U OOBEMBI 9 1
KpPYIJIBIX TEJ
6 JBrxeHus 5 1
. [ToBTOpeHwME, 06061].[6HI:I€ u 17 )
CUCTEMATH3aLMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO

MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29 Ceptudukar 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHMUE "JINLIEU KJTIACCUYECKUN" TOPOACKOI0O OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOW NMOAMNMCHIO

MYHMUWNAJIbHOE BFOKETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29
YYPEXXAEHME "JINLLEN KNTACCUYECKNUN" TOPOACKOIo OKPYIA CAMAPA, (MSK)

TutoB AnekcaHap Edumosny, AnpekTop

Ceptudukat 7B2C6C70FD423085CCES8BF81ED6FBF3B




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHYeckue

padoThI

Jlara uudposbie
u3ydyeHusi | oOpa3oBaTeJibHbIE

JIEeKTPOHHBIE

pecypcbl

OcHoBHbIE TIpaBUIa H300pPAKEHHUS HA
PHUCYHKE IJIOCKOCTH, MapajuIebHbIX
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

ITonsATHA cTepeoMeTpUM: TOYKA, IIpsIMas,
MJIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
MpaBUIIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, IMapaJlJICIIbHBIX MPAMbBIX
(0Tpe3koB), cepeIuHbl OTpe3Ka

[TonsTHS: NEpeceKaromecs IIOCKOCTH,
nepeceKaromecs npsimasi ¥ iaocKoCTh;
MIOJIyIPOCTPAHCTBO

[TonsTHS: NEpeceKaroumecs IOCKOCTH,
nepeceKaromecs npsimas ¥ iaocKoCTh;
MIOJIyIPOCTPAHCTBO

MHororpaHHUKH, U300paKeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMIHNX O0HEKTOB

MHororpaHHuKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOMIHNX O0HEKTOB
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AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U NIEPBBIE
crneactBus u3 HUX. CocoObl 3a1anus
IPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs NPSAMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETaMU

11

N300pakeHne ceueHuil mupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
[IOJIyYEHHBIX [IJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYECHUN
pa3HbIMM LIBETaMU

12

N300pakeHne ceueHuil nmupaMusl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOAST YEPE3 UX
pEbpa. M3o0pakeHne nepecedeHust
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYEHUN
pa3HbIMM LIBETaMU

13

N300pakeHne ceueHuil mupaMusl, Kyoa
U IIPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX 1

pEbpa. M3o0pakeHne nepecedeHust
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IIOJIyYEHHBIX [IJIOCKOCTEM.
PackpammBanue NOCTPOCHHBIX CEYCHUN
pa3HbIMM LIBETaMU

14

Meron cnenoB Ui TOCTPOCHUS CEUECHHM 1

15

Meton ciie10B 1Sl IOCTPOEHUS CEUEHUH.
CaoiicTBa niepece4eHU MPSIMBIX U 1
IJIOCKOCTEN

16

Meton ciie10B 1Sl IOCTPOEHUS CEUEHUH.
CaoiicTBa niepece4eHU MpsSIMBIX U 1
IJIOCKOCTEN

17

ITocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHHUS

18

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHHUS

19

[TocTpoeHue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB

MOCTPOEHUS
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21

IToBTrOpenue mianumerpun: Teopema o
MIPOMOPIMOHANBHBIX 0Tpe3kax. [logobue 1
TPEYTroJIbHUKOB

22

IToBrOpenue mianumerpun: Teopema
Memnenas. PacdeTsl B cEUEHUSIX Ha
BBIHOCHBIX yepTexax. Mcropus pazsutus
IUIAHUMETPUU U CTEPEOMETPHUH

23

Konrtponsnas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnoiokeHue NpsiMbIX B
npoctpancTBe. CKpelnBaronecs
npsiMele. [Ipu3Haky ckpeluBaromuxcs 1
npsmbix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

TeopeMa 0 CylIecTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM MPAMOH, IIPOXOMSILEH yepes
TOUKY IIPOCTPAHCTBA U HE JIEKalIeH Ha
JaHHOM npsAMoi. JlemMma o nepeceueHun
MapajuIeIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamienbHOCTB TpeX MpsMBbIX. Teopema
0 TpEX MapaJuIeNIbHBIX NpAMBIX. Teopema 1
0 CKPEILIMBAIOIIUXCS IPSIMBIX

27

[TapannenbHOe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA AaPAJIIEIBLHOTO
poeKTHpoBaHus. M300paxkeHne pa3HbIX
¢buryp B napaysienbHON MPOESKIUN
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28

[MentpanbHas npoekus. YTomi ¢
COHAIIPABJIICHHBIMA CTOPOHAMHU. YTOII 1
MEKIYy NPSIMBIMU

29

3ajaun Ha I0Ka3aTeIbCTBO U
HCCIIEOBAHNE, CBA3aHHBIE C
PaCIIOIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

30

IToHsATHA: MapaUIeIBHOCTD IPSAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hax
[apaJuIEIbHOCTH IPSIMOU U IJIOCKOCTH. 1
CaoiicTBa napamieabHOCTH IPSIMOH U
IIJIOCKOCTH

31

['eomeTpuueckue 3a1a4un Ha BHIYUCICHHUE
Y JI0KA3aTeNbCTBO, CBA3AaHHBIE C
MapaIeIbHOCTHIO TPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASAIIETO
4yepes3 AaHHYIO IPSIMYI0 Ha 4epTexe U
MapajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUN

33

[TapannenpHas npoexuus, IPUMEHEHUE
JUTSL IOCTPOCHMSI CEYSHUH Ky0a 1
napauienenunena. CeoncTaa
napajieJenumea u Ipu3Mbl

34

[TapamnensHble wiockoctu. IIpu3zHaku
MapaJuIEIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 mapayenbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH, 1

MPOXOIAIIEH Yepe3 TOUKY, HE
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MIPUHAJICKALLYIO TAHHOMN TJIOCKOCTH U
CIEICTBUS U3 HEE

36

CaolicTBa napajuieabHbIX INIOCKOCTEN: O
[apajyIeIbHOCTH MPSIMBIX MEPECEUECHUS
IIPU NIEPECEUEHUN JIBYX MapaJIJIEIbHbIX
IJIOCKOCTEN TpEThEN

37

CaolicTBa napamieabHbIX MIIOCKOCTEN:
00 OTpe3Kax HmapayIeNbHbIX MPSIMbIX,
3aKJII0OYEHHBIX MEKY apauIe/IbHBIMU 1
IJIOCKOCTSIMU; O IIEPECEUEHUN IIPSIMOM C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTAMU

38

[ToBTropenue: Teopema [lugaropa Ha
IJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuienenunea

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
IPSIMOYTOJIBHOM I1apajuleiIeIUIe e

42

IleprieHIUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTHU IIPMOMN U
IIJIOCKOCTH

43

IleprieHIUKyYIAPHOCTD NPSAMOU U
mockocty. [Ipusnak
NIEPIEHIUKYIISIPHOCTHU IIPMOMN U

IIJIOCKOCTH
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44

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEH
yepes TOYKY NMPOCTPAHCTBA U
MEPIICHANKYIISPHOMN K IIIOCKOCTH

45

[1110CKOCTH ¥ NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

46

[1110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

47

[lepneHIuKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKysapa U3 TOYKU 1
Ha IPAMYIO

48

[lepneHIuKyIsIp ¥ HAKJIOHHAS.
[TocTpoeHue neprneHauKysapa U3 TOYKU 1
Ha IPAMYIO

49

TeopeMa 0 TpEX nepHeHAUKYIISIPAX
(mpsimast 1 oOpaTHasi)

50

TeopeMa 0 TpEX nEepHEeHAUKYIISIPAX
(mpsimast u oOpaTHasi)

51

Yros Mexay CKpeIHUBarOIUMUCS
MPSIMBIMU

52

ITouck nepreHIUKyISIpHBIX IIPSMBIX C
IIOMOIIBIO IIEPIIEHIUKYIAPHBIX 1
IJIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHNE 1

54

[TocTpoenue ceuenuii kyoa, mpU3MBI,
IIPaBUJILHOM ITUPAMUBI C TIOMOILIBIO 1

OPTOTOHAJIBLHOM MPOEKIIUU
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55

[TocTpoenue ceuenuit kyoa, NpU3MBI,
IIPaBWJIBHOM MUPaMUABI C IOMOILBIO 1
OPTOrOHAJIBLHOM MPOEKIIUU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO MI0cKocTu. IlnockocTn 1
CUMMETPUI B MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHaAuKyJISIPHOCTH IIPSIMOM
U IJIOCKOCTH KaK CIIEACTBUE CUMMETPUU

58

[IpaBuiibHBIE MHOTOIpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU 0 IJIOCKOCTH

59

IIpaBuibHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUM OT TOYKHU 0 IJIOCKOCTH

60

CriocoObl OIYCTHTD NEPIIECHANKYIISAPHI:
CUMMETpHUs, CABUT TOYKHU I10 1
NapajuIeIbHON IPSIMOU

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

62

Konrponsnas padora "B3anmuoe
PaCIIOJIOKEHUE TIPSIMBIX U IJIOCKOCTEH B 1 1
npoctpaHcTae”

63

IToBTOpEHME: YroJI MEKAYy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

64

[ToBTOpEHME: Yo MexIy
CKPELIUBAIOIIMMUCS IIPSIMBIMU B 1
IIPOCTPAHCTBE
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65

I'eomerpryeckrie METObI BBIYUCICHUS
yIila MeXAy MpsIMBIMU B 1
MHOI'OTPaHHUKAX

66

JIByrpansblil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

67

[lepnieH UKy IsIpHBIE MIIOCKOCTH.
CBolicTBa B3aMMHO NEPIEHANKYIISIPHBIX 1
IJIOCKOCTEN

68

[Ipu3Hak nepneHaAuKyJISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O IPSAMOU
IepecedYeHus ABYX IIIOCKOCTEN
MIEPIEHIUKYIISIPHBIX TPEThEH IIIIOCKOCTH

69

[IpsiMOyTOIBHBIN Mapasuienenunesn; Kyo;
HU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO 1
napajuienenunea

70

TeopeMa 0 nMaroHany NpAMOYIrOJIbHOTO
rapajuleenuIea u CJIeICTBUE U3 HEE

71

CrepeomeTpuuecKkue u IpuKiIaaHbIe
3aJa4u, CBA3aHHBIC CO B3aUMHBIM 1
PACIOIOKCHUCM MPAMBIX U INIOCKOCTHU

72

IToBTOpEHME: CKpEIIUBAIOILAECS
IIpsIMBIE, apAJUICIIbHBIC IIJIOCKOCTHU B 1
CTaHJApTHBIX MHOIOTPaHHUKAX

73

ITapa napayenbHbIX IUIOCKOCTEW HA
CKPELIUBAIOIIUXCS MPSAMBIX, PACCTOSIHUE
MEXKIy CKPEILMBAIOIUMUCS NIPSIMBIMHU B

MPOCTBIX CUTyalUIX
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74

Paccrosinre OT TOUKH 10 TIOCKOCTH,
paccTosiHue OT MPSIMOM A0 MIOCKOCTH

75

Brluncnenue paccTosHUN MEXKIY
CKPELIUBAIOIIMMHUCS IIPSIMBIMU C
IIOMOILBIO NIEPIEHANKYJISIPHON
IIJIOCKOCTH

76

TpéxrpanHblii yroji, HEpaBeHCTBA IS
TpeXrpaHHbIX yriaos. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JUJIsl TPEXTPAHHOIO YIJIa

77

DneMeHTHI CPEePUIECKO TeOMETPHUH:
reoIe3NYECKUe JIMHUU Ha 3eMiIe

78

KonrponsHas padora "Yrisl u
paccrosiHus"

79

Cucremaru3zauus 3HaHUN
"MHOrorpaHHUK U €ro 3J€MEHTHI"

80

[Tupamupa. Buasl nupamuy. [lpaBunbaas
nupamua

81

[Ipusma. IIpsAmast ¥ HAKJIOHHAS IPU3MBI.
IIpaBunbHas npusma

82

[IpsiMoit napaiienenunes,
NPSMOYTOJIBHBIN Mapasuienenunesn, Kyo

83

Brinykiibie MHOrorpaHHuku. Teopema
Olinepa

84

Brinykiibie MHOrorpaHHuku. Teopema
Olinepa. IIpaBunbHbIE U 1
MOJIyIIPaBUIIbHBIE MHOTOTPaHHUKHU

85

KonrponsHas pabora "MHororpaHHUKH" 1 1
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26 [ToHATHE BEeKTOpa Ha MJIOCKOCTHU U B |
MIPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuino nmapasuienenumnena 1
90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIEKAIIHUX B OJHOU 1
TUIOCKOCTH
92 CkansipHoe Mpou3BeICHUE 1
93 Brruncnenue yria Mexay BEKTOpaMu B |
MIPOCTPAHCTBE
94 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
95 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
96 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
97 IIpocreiimue 3a1a4u ¢ BEKTOpaMH 1
98 O06o01eHne U cucTeMaTu3alus 3HaHUK 1
99 O06o01eHne U cucTeMaTu3aus 3HaHUK 1
100 HToroBasi KOHTpOJIbHAs paboTa 1 1
101 HTorosast KOHTpOJIbHAs paboTa 1 1
102 O06o01IeHne U cucTeMaTu3alus 3HaHUK 1
OBUIEE KOJIMYECTBO YACOB I10 102 6
I[MTPOI'PAMME
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero Hu3y4eHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypcesl
IToBTOpenue TeMsl "KoopauHaTsl
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocTpaHcTae”
) IToBTOpenue tems! "CkansgpHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHune TeMbl "Boruncinenue yria 1
MEX/1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpEHME TeMBI "Y paBHEHHE MIPSIMOH, |
MPOXOAsIIeH uepe3 1Be TOUKHU"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
yYpaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BekropHoe npousBeneHue 1
2 JInneliHbIe HEPABEHCTBA, JINHEUHOE 1
IIPOrpaMMUpPOBaHKE
9 JInneliHbIe HEPABEHCTBA, JINHEUHOE 1
IIPOrpaMMHUpPOBaHKE
10 AHanuTuyeckue METobl pacuéra yria 1
MEX1y IpSIMbIMU B MHOIOTPaHHUKAX
1 AHanuTuyeckue METObl pacuéTa yria 1
MEX/y TUIOCKOCTSIMA B MHOTOI'PaHHUKAX
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12

dopMya pacCTOSHUSA OT TOYKH 10
IIJIOCKOCTH B KOOPJIAMHATAX

13

HaxoxeHue pacCcTosiHUM OT TOYKHU 10
IJIOCKOCTH B KyOe

14

HaxoxeHue paccTosiHUM OT TOYKHU 10
IIJIOCKOCTH B IIPABUJIBHOW NMUPAMHUJIE

15

KonrponbHas pabora "AHanuruueckas
reomeTrpus”

16

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKH

17

CeueHus MHOT'OT'PpaHHUKOB: MCTOJ
CJICO0B

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHBIE TUIOCKOCTH, IEPECEUEHUS 1
MPSAIMBIX U IIJIOCKOCTEMN

19

[TapanienbHble NIpsIMbIE U TUIOCKOCTH:
IapauieJIbHbIE CEYECHMUS

20

[TapannenpHbIE NPSAMBIE U INIOCKOCTH:
pacuér OTHOLIECHUI

21

[TapanienbHble NpsSIMbIE U MIJIOCKOCTH:
YTJIbI MEX]Ty CKPEIIUBAIOIIUMHUCS 1
MPSIMBIMU

22

IlepnieHquKyIsIpHBIC IPSAMBIE U
IJIOCKOCTH: CTAHAAPTHBIE Maphl
NEPIEHIUKYIISIPHBIX IUIOCKOCTEN U

MpsAMBIX, CUMMCTPHUHU MHOT'OI'PaHHUKOB
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23

IlepnieHquKyIsIpHBIC IPSAMBIE U
IIJIOCKOCTH: TEOpPEMA O TPEX 1
MEPIECHIUKYIIIpax

24

IlepnieHquKyIsIpHBIC IPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B 1
MHOT'OI'PaHHUKAX

25

[ToBTOpeHue: momann
MHOTOYTOJILHUKOB, ()OPMYJIBI JIJIS 1
IoIaAel, COOOpaKeHHs MOA00MS

26

[ToBTOpEHue: momann
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs 1
IoaAen, COoOpakeHHs MOT00M

27

[ToBTOpEHueE: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIS 1
IoIaAel, COOOpaKeHHs MOT00MS

28

[Imomaau ceyeHnii MHOTOrPpaHHUKOB:
IJIOIIA 1M TOBEPXHOCTEH, pa3pe3aHus Ha 1
94acTH, COOOpaKEeHUs TOA0OHS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIA 1M TOBEPXHOCTEH, pa3pe3aHus Ha 1
94acTH, COOOpaKEeHUs TOA0OHS

30

Konrponsnas padora "[loBTopenue:
MHOI'OTPaHHUKH, CEYECHUS 1 1
MHOTOTpaHHUKOB"

31

O06BeM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJuiesienurnena

32

3anaum 00 yaBOCHHH Ky0a, O

KBaJpaType Ky0a; O TPUCEKIIMHU yTIia
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33

CrepeomMeTpHyecKUe 3a/1a4u, CBSI3aHHbIC
¢ 00bEMOM TPSIMOYTOJIBHOTO 1
napaJuiesienurnena

34

IIpukiiaguele 3a1a4u, CBsI3aHHbIE C
BbIUUCIIEHUEM 00BbEMA IPSIMOYTOIBHOTO 1
napajuienenunesa

35

O0BEM npsAMOit TPU3MBI 1

36

CrepeoMeTpuueckue 3ajaui, CBSI3aHHbIE
C BBIYHCIICHHEM 00BEMOB MPSIMOI 1
IIPU3MBI

37

[MpukinagHble 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSIMOM MPU3MBI

38

Brruncnenue 065EMOB Tell C TOMOIIBIO
ornpenenéHHoro uHTerpana. O0sEm 1
HAaKJIOHHOM IPU3MBI

39

Brrunciaenue 006EMOB TEI ¢ TOMOILBIO
ornpenenéHHoro uHTerpana. O0sEm 1
HI/IpaMI/II[BI

40

®opmyna 00bEMa MUPaMHIBL.
OTtHoteHNe 00bEMOB TUPAMHU]T C 1
O0IIKM YTIIOM

41

®opmya 00bEMa MUPaMHIBL.
OTtHoteHNe 00bEMOB TUPAMHU]T C 1
O0IIKM YTIIOM

42

CrepeoMeTpuueckue 3ajau, CBSI3aHHbIE
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI

43

CrepeomeTpuueckue 3a/1auu, CBI3aHHbIC

¢ 00bEMaMu MUPaAMUJIBI
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44

[Tpuknaaneie 3agauun o TeMe "O0bEMBI
Ten", CBSA3aHHBIE ¢ 00BEMOM HAKIOHHOM 1
MIPU3MBI

45

[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

46

[Tpumenenne 00bEMOB. Brruncienne
paccTosiHUs 10 IIIOCKOCTH

47

Konrponsnas padora "O0bém
MHOTOrpaHHHUKa"

48

[MunuHapudeckas MOBEPXHOCTb,
o0pa3yromne UIHHIPHIECKON 1
IIOBEPXHOCTH

49

HMunuuap. [pssMoi KpyroBou HUIMHAP.
[1nomans MOBEpXHOCTH LUIUHAPA

50

Konnueckasi moBepxXHOCTh, 00pa3yomiye
KOHHYecKoi nosepxHoctu. Konyc

51

CeueHue KoHyca IJIOCKOCTHIO,
HapaHHCHLHOﬁ IIJIOCKOCTH OCHOBAaHUA

52

Yceuénnslit konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Inomianp 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54

IInouianb 60KOBOM OBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuueckue 3a1a4 Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
MIOCTPOEHUEM CEUEHUM LWIIMH]IPA,
KOHyca
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56

CrepeomeTpuuecKkue 3aa4u Ha
J0Ka3aTCJIbCTBO U BBIYHCIICHUC,
MIOCTPOEHUEM CEUEHUN LUIIMH]IPA,
KOHyca

57

HpI/IKHaI[HBIe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKHaI[HBIe 3aJda4yu, CBA3aHHBIC C
MUJIMHAPOM

59

Codepa u map 1

60

[lepeceuenue chepsl u mapa ¢
iockocTrio. Kacanue mapa u cdepsl 1
IUIOCKOCTBIO. By u n300paxenue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl 1
IUIOCKOCTBIO. By u n300paxenue mapa

62

Ypasaenune chepsl. [Lnomans chepst u
e€ yacreu

63

Cummerpus chepsl u mapa 1

64

CrepeomeTpuueckue 3a1a4 Ha
J0Ka3aTCIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEPOH U Mapom,
MMOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

65

CrepeomeTpuueckue 3a1a4 Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBSI3aHHBIE CO CEPOH U Mapom,
MMOCTPOCHHUEM UX CEYCHHH MIO0CKOCTHIO

66

HpI/IKHaI[HBIe 3aga4u, CBA3aHHBIC CO

cdepoii u mapom
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67

[ToBTOpEHME: OKPYKHOCTH Ha
TJIOCKOCTH, BBIYHCIICHUS B OKPY>KHOCTH, 1
CTaHIapTHBIE TOJ00US

68

Paznmuunsie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA
1 MHOTOTpPaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaiieHus"

70

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpaiieHus"

71

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

72

O06wém nnnmunapa. Teopema 06 00bEMeE
IPSAIMOTO LUIUHAPA

73

Brruncienue 006EMOB TE ¢ TOMOILBIO
ornpenenéHHoro uHTerpana. O0sEm 1
KOHyca

74

ITnowaau OOKOBOM U MOJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuueckue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHHEM 00BEMOB IIMIUH/IPA, 1
KOHyca

76

[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Y TUIOILAU TOBEpXHOCTEH Ten"

77

O0BEM mapa 1 IIapOBOTO CEKTOPA.

Teopema 06 06wEme mapa. [Tnomans
cdepsl. CTepeoMeTprudecKue 3a1auu,
CBSI3aHHBIC C BEIYMCICHUEM 00BEMOB
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Iapa, mapoBOTro0 CErMEHTA M IIAPOBOTO
ceKTopa

78

[Mpuknanueie 3ana4un mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wiomaneio cdeprbl. COOTHOIICHUS 1
MEXY IUIOMIAISIMU TTOBEPXHOCTEHN U
00BEMaMU TOJOOHBIX TEIl

79

[Tomo6HbIE TeNa B IPOCTPAHCTBE.
N3menenne o6wEma mpu mo100uu.
CrepeoMeTpuueckue 3aa4u, CBSI3aHHbBIE 1
C BBIYUCIICHHEM 00BEMOB TET U
IUIOIIAZEN TOBEPXHOCTEN

80

KonTponbnas padota "[1nomaau
MOBEPXHOCTU M 00BEMBI KPYTJIBIX TET"

81

JIBUM>KEHU IPOCTPAHCTBA.
OTtobOpaxxeHusi. /IBuXeHuUs: 1 paBeHCTBO 1
¢uryp. OOmne cBOWCTBa IBUKEHUHN

82

Buael n1BukeHMit: napaiebHbII
MIEPEHOC, LEHTPAJIbHASL CUMMETPUS,
3€pKaJibHAasi CHMMETPHUS, TOBOPOT
BOKPYT IPSIMOU

83

[Ipeo6pazoBanus nmogoous. [Ipsmas u
cdepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHUE JBUKEHUS

85

Konrponsnas padora "Bekrops! B

npoctpaHcTae”
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86

Ob6o6maromiee noropenue 11 moHsaTuit
U METOJ0B Kypca reometpun 10-11

KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL: 1
"[TapayinenbHOCTb NPSAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

87

Ob6o6maromiee nosropenue 11 nmoHsaTuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"BexTopsl B mpocTpaHcTae”

88

Ob6o6maromiee noropenue 11 nmoHsaTuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"BexTopsl B mpocTpaHcTae”

&9

O6o6maromee nosropenue 11 moHsaTHit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUM:
"O6beM MHOTOTpaHHUKA"

90

Ob6o6maromiee nosropenue 11 moHsaTHit
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUH:
"O6beM MHOTOTpaHHUKA"

91

Ob6o6maromiee nosropenue 11 moHsaTuit
U METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUH: 1
"[Mnomaan MOBEPXHOCTH U OOBEMBI
KpYyTJbIX TN

92

O6o6maromiee nosropenue 11 moHsaTuit
1 METOJ0B Kypca reometpun 10-11 1

KJ1aCCOB, CUCTCMAaTU3aluA 3HAHHUH:
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"[Tnomaau MOBEPXHOCTH U OOBEMBI
KpYyTJibIX Ten"

93

HToroBast KOHTpOJIbHAs paboTa 1 1

94

HToroBast KOHTpOJIbHAs paboTa 1 1

95

[ToBTOpeHue, 06001IeHNE 1
cUCTeEMAaTHU3anusg 3HaHUU

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK

HayKH U €€ POoJib B Pa3BUTUU
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COBPCMCHHBIX MHIKCHCPHLIX U
KOMIIBIOTCPHBIX TCXHOJIOT 17051

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKH U €€ POoJib B Pa3BUTUU

102 1
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB I10 102 2

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpOBEPsSIEMOro .
o0pa3oBaTeIbHON NPOrpaMMBbI CpeHero odmero o0pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NPsMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPUH M CIEACTBHS U3 HUX NPH PEILICHUH
' reOMETPUYECKHX 33714
73 OnepupoBaTh MOHATUSAMH: MAPAJUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' NPSIMBIX U IIOCKOCTEH
74 KnaccuduiupoBaTh B3auMHOE PacHoOiIOKEHUE MPSMBIX U IJIOCKOCTEH B
' MPOCTPaHCTBE
OmnepupoBaTh MOHATUSMU: JABYTPAHHBIN YroJ, TpaHH JIByTPaHHOTO yIJa,
7.5 peOpo ABYTpaHHOTO yIia, TUHEWHBINH yToJl BYTPAHHOTO yIjia, IpaayCcHas
Mepa ABYTpaHHOTO yria
76 OmnepupoBaTh MOHATUSAMHU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIIbIHA
' MHOTOT'PaHHHK, 3JIEeMEHTHl MHOTOT PAaHHUKA, TIPABUIIbHBIA MHOTOTPAaHHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOTPaHHHMKOB (IHpamuaa, Mpu3Ma,
' PSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccudummpoBarh ~ MHOTOTpAaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
78 kinaccuukanmu  (BBIYKJIBIE M HEBBINYKJIbIE  MHOTOTPAHHUKH,
' NpaBUJIbHBIE MHOTOTPAHHUKH, TPSAMBIE U  HAKIOHHBIE IPHU3MBI,
napajuieJIenuIne;Ibl)
79 OnepupoBatb HOHSATHSMMU: CEeKyIas IIJIOCKOCTB, CEYEHUE
' MHOTOI'PaHHHKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSI METO CIIC/IOB
CTpouth ce4yeHUsT MHOTOIPAHHMKOB METOJOM CII€AOB, BBIOJIHATD
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:
BH/JI CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXOXJIEHUE F€OMETPUUECKUX BEJIMYUH MO0 0Opas3nam
WIA aJrOpuTMaM, MPUMEHSS W3BECTHHIC AHAJUTUYECKHE METOJbI IPH
7.12 pelIeHNH CTAaHJAPTHBIX MAaTeMaTHYeCKUMX 337ad Ha BBIYHCIICHUE
pacCcTOSIHUNA MEXIy ABYMS TOYKaMH, OT TOUKH JI0 HPSMOM, OT TOUKHJIO
TUIOCKOCTH, MEX/1y CKPEIINBAIOLUIMMHUCS TPSIMBIMU
713 Pemrate 33124 Ha HaXOXJIEHUE F€OMETPUUECKUX BEJIMYUH MO0 0Opas3nam
) WIA aJrOpUTMaM, NPUMEHSSI W3BECTHHIC AHAJMTUYECKHE METOJbl IPH

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO

MYHMUWNAJIbHOE BIO)KETHOE OBLLEOBPA3OBATE/IbHOE 05.09.25 08:29 Ceptudukart 7B2C6C70FD423085CCE8BF81ED6FBF3B
YYPEXXAEHME "JINLIEU KJTACCUYECKUN" TOPOACKOIO OKPYIA CAMAPA, (MSK)
TutoB AnekcaHap Edumosny, AnpekTop




pELICHUN CTaHJApPTHBIX MATEMaTUYECKUX 3ala4 Ha BBIYUCIICHHE YTIIOB
MEXKIY CKPELIMBAIOIIUMUCS IPSAMBIMH, MEXAY NPAMOHW U IUIOCKOCTBIO,
MEXKIy IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
714 (mpu3ma, mupamMua) ¢ MpUMEHEHUEM (HOpPMYJI, BBIYUCIATh COOTHOILICHHS
’ MEXKITY IUIOINAIMU MMOBEPXHOCTEH, o0BéMaMu MOJO0OHBIX

MHOT'OIrpaHHUKOB

715 OnepupoBaTh MOHATHAMHU: CUMMETPHUSl B NPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPUHN (UTYPHI

W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH WHPOPMALHUIO O
7.16 MIPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (uUrypax, INpencTaBICHHYIO Ha
4YepTeKax U pUCYHKaxX

[TpumeHnsTh reoMeTpudeckue (akThl IS PEHICHUS CTEPEOMETPUUECKUX
7.17 3a/a4, MIPEAINOIAaraloliuX HECKOJIbKO WIaroB pELICHUs, €CIH YCIOBUS
NIPUMEHEHHS 33aJJaHbI B IBHOH (opme

718 [IpuMeHATH mpocCTEWIIMEe NPOrpPAMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PCHICHUU CTCPCOMCTPUICCKUX 3a/1av

719 IIpuBOgUTE MpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B NPUPOJE U

JKU3HH, PACIIO3HABATH MPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

IIpuMeHATH MOIy4eHHbIE 3HAaHUS HA NIPAKTUKE: aHAJIM3UPOBATH PEAIIbHBIC
CUTyalUH U IPUMEHATH U3yUYECHHBIE IIOHATHS B IIPOLIECCE ITOMCKA PELLICHUS
MaTeMaTH4eCKd  CPOPMYJIHMPOBAHHOW  MPOOJIEMBI,  MOJECTUPOBAThH
7.20 peanbHBIe CUTyalMd Ha SA3BIKE I'€OMETPHUM, UCCIEAOBATh IIOCTPOCHHBIE
MOJEJIH C UCITOJIB30BAHUEM I'€OMETPUUECKUX ITIOHATUHI U TEOPEM, allrapara
anreOpbl, pemarh NPaKTHUYECKUE 3aJaud, CBSA3aHHBIE C HAXO0XJICHUEM
T€OMETPUYECKUX BEIINYUH

11 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YJIbTAaThI 0CBOCHUN OCHOBHOM
06pa3OBaTe.TILHOI7I nmporpaMmmsbl CpeaHET 0 0611161"0 06pa30BaHI/IH

6 I'eomerpus

OmnepupoBaTh MOHATUAMU: [UIMHIPUYECKAsI IOBEPXHOCTH, 00Opasyromye
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWJIMHAP, KOHMYECKas IIOBEPXHOCTD,
' oOpasyione  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas

IIOBEPXHOCTH

6.2 Pacnio3naBath Tena BpaieHus (IMIMHAP, KOHYC, cdepa U 1map)

6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALLICHUS

6.4 KnaccuduiupoBats B3auMHOE pacoiokeHHe chepbl U TNIOCKOCTH
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OHepI/IpOBaTB IIOHATUAMMU. HlapOBOfI CCIrMCHT, OCHOBAaHHC CCIMCHTA,
6.5 BBICOTA CErMEHTa, IIApOBOM CJIOW, OCHOBAaHHE IAPOBOTO CJIOS, BBHICOTA
LIApOBOTO CJIOS, IIAPOBOM CEKTOP

6.6 Boeruncnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH Tenm BpalleHUs,

TeOMETPUUECKUX TEJI C MPUMEHEHUEM (popMy

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHMCAaHHBIA B chepy H
6.7 OIMCaHHBIN 0K0JIO cepsl, chepa, BUcaHHAS B MHOTOTPAHHUK WUJIH TEIO
BpaILCHUS

6.3 BBIYHCIATE COOTHOMICHUS MEX/TY TUIOMIAISIMU TIOBEPXHOCTEH B 00bEMaMH

MOI0OHBIX TEI

6.9 N3o0pakaTh u3ydaeMble (GUTYpHl OT PYKH U C MPUMEHEHUEM IPOCTHIX

YEPTEKHBIX HTHCTPYMEHTOB

BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYpP: BHJI CBEpXy, COOKY, CHM3Y; CTPOUTb CEUYEHHS TeIl
BpaILCHUS

W3BnekaTh, MHTEPHPETHPOBATH M MpPeoOpa3oBhIBATh WHPOPMALHIO O
6.11 IIPOCTPAHCTBEHHBIX T'C€OMETPUUECKUX (uUrypax, MNpencTaBICHHYIO Ha
yeprexax U pUCyHKax

[TpumensTh reoMeTpudeckue (akThl IS PEHICHUS CTEPEOMETPUUECKUX
6.12 3a/a4, MIPEAINOIaraloliuX HECKOJIbKO IIaroB pEUICHUs, €CIIH YCJIOBUS
NIPUMEHEHHS 33aJJaHbl B IBHOH (opme

6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

BrinonHsATs AEUCTBUSL CIIOXKEHUST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
6.14 YMHOXEHHUS BEKTOpa Ha YHCIO, OOBSACHATh, KAKMMH CBOWCTBAMHU OHH
00J1a1a10T

6.15 [IpuMeHATH MPaBUIIO NapAJLICIICIIUIIENA IIPU CII0KEHUU BEKTOPOB

OnepupoBaTh NOHATHUSAMHU: JE€KapTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOP, MOJAYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yroJl MEXIy BEKTOpaMH, CKaJIpHOE IPOU3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMITIJIAHAPHBIC BCKTOPLI

Haxomuts cymmMy BEKTOPOB M IPOM3BEICHHUE BEKTOpa Ha 4YMCIIO, YIOJ
6.17 MEXKIy BEKTOpPaMH, CKAIIPHOE IIPOU3BEIACHUE, PACKIAABIBATL BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3aznaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIAUHAT

6.19 Pemars npocreiiime reoMeTpHYECKUE 3a1a41 Ha IPHMEHEHHE BEKTOPHO-
’ KOOPIHHATHOTO METO/1a

Pemarn 3aJadyud Ha A0Ka3aTCJIbCTBO MATCMAaTHUYCCKUX OTHOIICHUH U
HaxXOXXIACHUC TCOMECTPUUCCKUX BCIIMYUH I10 06pa3uaM WK aJiIropuTrMam,

6.20

NIPpUMCHAA HU3BCCTHBIC METOABI npu PCIICHUH CTaHJAAPTHBIX

MaTEMAaTHYCCKHUX 3aJa4
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621 [IpuMeHATH mpoCTEWIIME NIPOrpPAMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1avd

6.22 IIpuBOaUTE IpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B NPUPOJE U

JKU3HH, PpAaCIIO3HABATH MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHATHh MOMyYeHHbIC 3HAHUS HA MPAKTHKE: aHAJIM3UPOBATH peaibHbIE
CUTYAaIIMHU U IPUMEHSTh U3yUYECHHbIE OHSTHS B IIPOLIECCE MOMCKA PEIICHUS
MaTeMaTH4ecku  chOpMyIMpOBAaHHOW  MPOOIEMBI,  MOJCIUPOBATH
6.23 pealibHbIE CUTYallMM Ha SI3bIKE N'€OMETPUH, UCCIIEIOBATH MOCTPOCHHBIE
MO/IEJIH C UCIIOJIb30BAHUEM IF'€OMETPUUECKUX MTOHATUHN U TEOPEM, arlnapaTa
anreOphl, pemaTh MPAKTUYECKHE 3aJavd, CBSI3aHHBIE C HAXOXKICHHEM

TCOMECTPHUYCCKUX BCIUYINH
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HHPOBEPAEMBIE 3JIEMEHTDBI COAEP KAHUA

10 KVIACC

K IIpoBepsieMblii 31eMeHT COAEPKAHUSA
o

7 I'eomerpus

OcHoBHblE TOHATUS cTepeomeTpuu. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
7.1 [TonaTue 06 akCMOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHN
U CJIEJCTBUS U3 HUX

B3anMHOe  pacnonokeHHe  OpsAMBIX B NIPOCTPAHCTBE:  IIEpECEKaroluecs,
NapajuleJIbHbIE W CKpelluBaromuecs npsMble. [lapamienbHOCT INpsAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: IApaJUleibHBIE IpsIMbIE B IIPOCTPAHCTBE,
79 MapaJUIEIbHOCTh TPEX MPSAMBIX, MApPaJUIEIbHOCTh IPSIMOM M IUIOCKOCTU. YTJIBIC
' COHAIPABJIICHHBIMA CTOPOHAaMH, YIrOJl MEXKIy IpsSMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTD MJIOCKOCTEM: MapajulebHbIE TUIOCKOCTH, CBOMCTBA NapalIeIbHBIX
wiockocteil. Ilpocrelimme mpocTpaHCTBeHHbIE (UIYPbl HA IJIOCKOCTH: TETPAdp,

KyO, mapaijieNiennume/1, MOCTPOCHUE CEUCHUN

[lepnieHUKYIAPHOCTh NPSIMOM U IIOCKOCTH: IEPHEHIUKYISIPHBIE IpsAMBIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJIEIIbHBIE U IIEPIICHIUKYIISIPHBIEC K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIISIPHOCTH MIPSIMOM U IUIOCKOCTH, TeOpeMa O MPSMOH NEPIEHAUKYIIIPHON
73 IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY IPSIMOU U INIOCKOCTBIO, IBYTPaHHBIN
' yTOJ1, JMHEWHBIN YroJl IBYTPaHHOrO yruia. [IepreHiuKysip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOCSKIHS (PUTYPHI HA
IJIOCKOCTB. [IepreH MKy IpHOCTD IIJIOCKOCTEM: PU3HAK NEPIEHANKYIJISIPHOCTH IBYX

mockocTeil. Teopema o TpEX NMeprneHuKyspax

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIDAHHMKA, BBIINYKIBIE U
HEBBIIIYKJIBIE MHOTOIPDAaHHMKH, Pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yromnpHas
npuU3Ma, TPaHU U OCHOBAHMS NPHU3MBI, IpsMas M HAKIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH IpU3Mbl. [lapaienenunesn, npsMOyrojbHbBIN MTapajuIeIeuIe
U ero cBoucrBa. [lupamuna: n-yronbpHas nupaMujia, rpaHd U OCHOBAHHME NTUPAMUJbL,
7.4 OOKOBasi M IOJIHAS MMOBEPXHOCTb MHUPAMHJIbI, NMPaBHIbHAS U yCeu€HHAs MHpaMHJA.
OnemeHTsl TpuU3Mbl W nUpaMuibl. IIpaBuiIbHBIE MHOTOIpDaHHUKH: IIOHSTHE
[IPAaBUJILHOIO MHOTIOTPaHHUKA, IpaBWIbHAsA IIPU3Ma M IIpaBUJIbHAsA INHPAMUJIA,
NpaBUJIbHASA TPEYTOJbHAs MUpPaMUIa U MPAaBUIIBHBIN TeTpa’ap, kyO. IIpeacraBienue
O IpPaBWIBHBIX MHOTOTpaHHMKAaX: OKTa’lp, AoJeKa’ap U ukocadapyrue CeuyeHust
IIPU3MBI U TUPAMUBbI

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKHU, PSMOH, IMIJIOCKOCTH.
7.5 OnemMeHTsl CUMMETPUM B INHpaMHAax, Napajulelieunenax, IMpaBUIbHBIX
MHOT'OTPaHHUKAX

Brruncnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, numaroHanu, yrisl. [lmomans

7.6

OOKOBOW MOBEPXHOCTH U TOJHOW MOBEPXHOCTU NPSAMOM NPHU3MBI, IUIOMIAIb
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OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON Mpu3Mbl. [lnomans 60koBoit
MOBEPXHOCTH M TOBEPXHOCTU TPABWIBHOW NHpPaMHUIBI, TeopeMa O IUIOMaan
yceuéHHoit nupamuabl. [lorsarue 06 06béme. O6BEM MUpamMuIbl, IPU3MBI

77 [Tomo6ubIe Tena B mpoctpaHcTBe. COOTHOIMIEHUS MEXTY TUIOIMIAIIMU TOBEPXHOCTEH,

00bEMaMU ITOI0OHBIX TENT

11 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

6 I'eomeTpus

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIIKe IMINHIPUIECKON MOBEPXHOCTH, OCh
6.1 HWIAHIPUYECKONH TOBEpXHOCTH. LlMmuHAp: OCHOBaHMS U OOKOBasi MOBEPXHOCTD,
o0pa3yromias U 0Ch, TUIOIIAb OOKOBOH U MOTHON MOBEPXHOCTH

Konundeckass moOBEpXHOCTh, 0Opa3yrolie KOHUYECKOW TOBEPXHOCTH, OCh U
6.2 BEpIIMHA KOHUYECKOW TOBEpXHOCTH. KOHYC: OCHOBaHME M BEpIIUHA, 00pa3yroImas
’ 1 OCh, TUIONIA Th OOKOBOM M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroIne

U BBICOTA, OCHOBAHUA U OokoBast MMOBCPXHOCTDH

Cdepa u map: ueHTp, paauyc, IMaMeTp, IIOMaab MOBEPXHOCTH cdeprl. Bzanmuoe
6.3 pacnionoxkeHue chepsl ¥ TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, MIomaib
cepsl

6.4 N300pakeHue TeJ BpallleHus Ha IJI0CKOCTU. Pa3BépTka muimHapa U KOHyca

6.5 KomOuHnanuu Tten BpalleHWs U MHOTOTPAaHHUKOB. MHOTOTpPaHHUK, OINWCAHHBIH
’ 0KO0JI0 cepsl, cepa, BIUCaHHAS B MHOTOTPaHHUK, WK TEJIO BPALLICHUS

[Tonstre 06 o0nEme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 0OBEMe
6.6 MPSIMOYTOIBHOTO Mapajienenunena U ciueactBus u3 He€. OOBEM UMIHHIPA,
KoHyca. O0BEM 1mIapa u miomaab chepsl

6.7 [MomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS MEXIy  IUIOMIAISIMU

MOBEPXHOCTEH, 00BEMAMHU MOAOOHBIX TET

Ceuenust nunuHApa (MapajyieNbHO M NMEPHEHAMKYJSIPHO OCH), CEUEHHUS KOHYyca

6.8
(mapanyenbHOE OCHOBAHUIO U IPOXOASIILEE YEPE3 BEPIINHY ), CEUEHUS LIapa

BekTop Ha 1miockocTd U B mpocTpaHcTBe. CIIOXKEHHE U BBIUMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4ucio. Pa3noxenue BekTopa no TpéM HEKOMIUIAaHAPHBIM

BekropaM. [IpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU

IIpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.

6.10 IIpocreiimue 3amaum B KOOpAMHATax. Yroil Mexay BekropaMu. CkaisipHoe

MMPOU3BCACHUC BCKTOPOB. Breraucnenue YTJIOB MCXKAY NPAMBIMU U IJIOCKOCTSAMMU.

KoopanHaTHO-BEKTOPHBII METOA NP PELIEHUH T€OMETPUUYECKUX 3a4a4
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHHUS K IPEIMETHBIM pPe3yJbTaTaM OCBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30oBaTeIbHOI MPOrpaMMbl CpeHero o01ero
TpeOoBaHus o0pa3oBaHusi

Brnanenme Meromamu JOKa3aTeibCTB, AJITOPUTMAMH pEIIEHHUs 3a/ad;
yMeHue (OpMyIUpOBaTh U ONEPUPOBATh IMOHATHAMHU: OINpPEACICHHUE,
aKcMoMa, Teopema, CIIEACTBUE, CBOICTBO, MPHU3HAK, IOKa3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYITMPOBKH; IPUMEHATH UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M MPOTUBOINOJIOKHOE YTBEPXKIECHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIOJB30BATh METOJ MaTeMaTHYeCKOW WHAYKIUH;
NPOBOJIUTH JIOKa3aTelbHbIE pPACCYXKACHUS TpH pelIeHHH 3ajad,
1 OLIEHUBATh  JIOTUYECKYI0  MPAaBUIBHOCTb  PACCYXJICHHUH; yMeHHe
OIEPUPOBATH MOHATHSAMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMyi Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapar JJisl OIMCaHUs PEaJbHBIX MPOIIECCOB U SBJICHUN U MPH PEIICHUH
3ajja4, B TOM UHCIE W3 JPYTUX Y4YeOHBIX TMPEeIMETOB; YMEHHE
OIIEpPUPOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M ONUCHIBATh Tpadbl PasIUYHBIMU

croco0amMu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMM: HAaTypalbHOE YHCIO, IIEeJI0€ YHCIIO,
CTEIEHb C LIEJIBIM NOKa3aTeIeM, KOPeHb HaTypaJIbHOW CTENICHH, CTEIICHb
C palMOHAJIBHBIM  TOKa3aTeJleM, CTeNeHb C  JIeHCTBUTEIbHBIM
mokaszareieM, JIOrapugM YHClla, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJILHOTO YHCJa, OCTaTOK IO MOYJIO, palMOHAIbHOE YHCIIO,
UppalMOHAIbHOE  YHUCIIO,  MHOXECTBAa  HATypaJlbHBIX,  LEJBIX,
2 pallMOHATIBHBIX, JEHCTBUTEIBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JEIIMMOCTH, HAUMEHBIIUI OOIIMI JeiauTeNb U HauMEHbIIee
of1ee KpaTHoe, anroput™M EBKiHIa mpu perieHuu 3ajad; 3HAaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHCICHHS, yMEHHUE
BBITOJIHATh BBIYMCICHHE 3HAYCHUH U MPeoOpa3oBaHUs BBIPAKEHHUN CO
CTENEHSAMH U Jorapupmamu, MpeoOpa3oBaHUs JPOOHO-palMOHATIBHBIX

BBIpa)KCHHﬁ; YMCHHUC ONCPpUPOBATH MOHATHAMHU: IOCICAOBATCIBHOCTD,
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apupMeTHYeCcKas Iporpeccusi, FreOMeTpHUIecKas Iporpeccus, 0eCKOHEUHO
yObIBaroIasi  reoMeTpuyueckass  IpOrpeccHs; yMEHHE  3a/1aBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (HOpPMYT;
YMEHHE ONEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJIb M apTYMEHT KOMIUIEKCHOTO yHucia, popma
3alACU KOMIUIEKCHBIX 4Hce (FeOMETpUYecKasi, TPUTOHOMETPUUYECKAs U
anreOpandeckas); yMeThb INPOU3BOAUTH apUPMETHUYECKHE ICUCTBUS C
KOMIUIEKCHBIMU ~ YHCJaMH; IPUBOJUTH TPUMEPHI  HUCIIOJIB30BAHUS
KOMIUIEKCHBIX YMCEJl; ONEPUPOBATh MOHATUSAMU: MaTpuma 2X2 u 3x3,

OIPCACIINUTCIIb MAaTPHUILIBI, FCOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBarTh MOHATUAMU: PalUOHAIbHBIC, UPPALMOHAIBHEIE,
nokKaszaresbHble, CTENEHHbIE, JIorapu(Muyeckue, TPUrOHOMETPUUYECKHE
YpPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; yMEHUE OIIEpUpPOBAThH
MOHSATUSMH: TOXKIECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE,
HEPABEHCTBO, CHUCTEMa YPAaBHEHUM U HEPABEHCTB, PaBHOCUIBLHOCTb
YPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILUBI Pa3JIMYHBIX IPUEMOB; pelIaTh
YPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI C I[apaMeTpoOM; IPUMEHATH
YPaBHEHUsl, HEPABEHCTBA, UX CUCTEMBI I PEIICHHUS MAaTEMaTUYECKUX

3aj71a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaIbHON KU3HH

YMeHue onepupoBaTh MOHATUSAMH: (QYHKLIHUS, UYETHOCTh (DYHKIIHUH,
NEPUOTUYHOCTh (DYHKIIMH, OTPAaHHMYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
¢byHKIMHU, SKCTpeMyM (PyHKIIUH, HauOOJIbIIee U HaUMEHbIIEe 3HAYCHHS
(GYHKIMU Ha IPOMEXKYTKE, HeIIpephIBHAS (DYHKIIMA, aCUMIITOTHI rpaduka
¢byHKUIMH, TIepBast ¥ BTOpasi MPOU3BOIHAS (PYHKLUHU, TEOMETPUICCKUN U
¢u3nUeckuif CMBICI TPOM3BOJIHOW, TNEpBOOOpa3Has, OMNpeACIEHHBIHN
MHTETpajl, yMEHHUE HAXOAUTh ACHUMOTOTHI rpaduka (yHKIHMH; yMEHHE
BBIUUCIIAT  NPOU3BOAHBIE CYMMBI, TIPOM3BENEHHS, YaCTHOTO H
KOMIIO3UIIUHN (DYHKIMI, HAXOIUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GYyHKIMU; YMEHHE HaXOAWUTh INPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIEIOBaHUS (YHKUHUH,
HAXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAYeHUs (PYHKIUH; CTPOUTH
rpadMKu MHOTOWJIECHOB C MCIOJIH30BAHUEM arlapara MaTeMaTH4eCKOTOo
aHajaM3a; MPUMEHSATh MPOM3BOIHYIO ISl HAXOXKIACHUS HAWIY4IIEero

peliCHud B IMPUKIAIHBIX, B TOM YHUCJIC COLHAJIBHO-DKOHOMHWYCCKUX U

buznyecKrX 3a7a4ax; HAaXOAUTh IJIOMAAN U 00BbEMBI GUTYP C TIOMOIIILIO
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HUHTCrpajia, NPpUBOJUTE NPUMCPBI MATCMATHYCCKOI0 MOJACIHMPOBAHUA C

noMoIbio A depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMU: Tpaduk (yHKIMH, OOpaTHas
GbyHKUMSA, KOMIO3UIMA (YHKIMNA, JTUHEHHas (YHKUMS, KBaJpaTHUYHAs
byHKIMA, panuoHaabHas byHKIMA, CTEIIEHHAs byHKIHA,
TPUTOHOMETpUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
¢byHKIMHK, TOKa3aTenbHas W Jorapudmuyeckas QyHKUUH; YMEHHE
CTpOUTH TpaUKU M3YyYCHHBIX (YHKUUH, BBIMIOIHATH MPEOOpazOBaHUS
5 rpaduKoB QPyHKIUH, HCHIOIB30BATH TPApUKH ISl U3YUCHHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUHU 3a1ad U3 APYTUX Y4eOHBIX MPEIMETOB H
3a]]au U3 peanbHOM KU3HU; BBIPAXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA U IpaduKu (PyHKIUHA A1 pereHus
ypaBHEHM, HEpaBEHCTB W 3aJad C TMapameTrpamu; H300pakaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHOXKECTBA PEILICHU YPaBHEHHUM, HEPABEHCTB

U UX CUCTEM

VYMeHue pemarb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOIICHTHI, JI0JIM M YacTH, HA JIBWXKEHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a41 U3 00JaCTH YNPABJICHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTABIISATh BBIPAXKCHHUS, YpaBHEHHs, HEpaBEHCTBA M HUX
CUCTEMBI II0 YCIIOBHIO 3aJa4M, HUCCIEAOBATh IOJy4YCHHOE DPEIICHHUE U
OLIEHUBATh MPaBJONOJO00HOCTh pE3yJIbTATOB; YMEHHE MOJECITUPOBAThH
peanbHbBIe CUTyallUd Ha S3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPaBHEHHUsl, HEPABEHCTBA W MX CHUCTEMBl II0 YCIOBUIO 3a/auH,
UCCIEA0BAaTh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM alapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apu(MeTHIeCKoe, MeIHaHa,
HauOoJIpIIee U HAUMEHbIIIEE 3HAYCHHUS, pa3Max, JUCIIePCHs, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOTO HA0Opa; yMEHUE U3BIIEKATh, HHTEPIPETUPOBATD
uH(OPMaLINIO, IPEICTABICHHYIO B Ta0IUIaX, HA TUarpaMMax, rpadukax,
OTpPaXKaIOIIyI0 CBOMCTBA PealIbHBIX MPOIIECCOB U SBJICHUIA; IPEICTABIAT
uHPOpMAIIMI0O C TIOMOIIbIO TaONWUIl ¥ JAWarpaMM; WCCIIEOBATh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOOB U MJIEKTPOHHBIX CPE/ICTB; TpaUueCcKy UCCIIE0BATh COBMECTHBIE
HaOJIOZEHUST C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccun
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YMeHHe onepupoBaTh IOHATHUAMM: CIy4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSATHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIYHCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpadUuecKuX METOJOB; HPUMEHSThH
(bopMyJIBl CIOXKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OPMYIy IOIHOM
BEPOSATHOCTH, (hopMmyiy bepHyiu, koMOMHATOPHBIE (PAKTHI U (POPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBAThH
MOHATUSMM: CIIy4daliHas BEJIUMYMHA, pACIPEIEICHUE BEPOSATHOCTEM,
MaTeMaTUYECKOe OXHUAAHUE, IUCIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE
CIly4yallHOM BENWYMHBL, (QYHKIMHU pPACIpEesieHUs] M IUIOTHOCTH
8 PAaBHOMEPHOI'0, IIOKA3aTe€JIbHOIO U HOPMAJIBHOIO PACIPEICIICHU;
YMEHHE HCIIOIb30BAaTh CBOMCTBA W3YYEHHBIX paCHPEACIICHUA IS
pemieHus 3a7ad; 3HAKOMCTBO C TOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABl BHIOOPOYHBIX HCCIEIOBAHNN; yYMEHHE NPUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHUCEN B MPUPOAHBIX U OOLIECTBEHHBIX
ABJICHUSX; YMEHUE OIIEPUPOBATH MOHATUAMU: COYETAHUE, IIEPECTAHOBKA,
YHUCIO COYETAHUHM, YUCIIO TepecTaHOBOK; OMHOM HbroTOHa; ymeHue
PUMEHATh KOMOUHATOPHBIE (DAKTHI U pacCyKICHHS ISl pEIIeHuUs 3a/1a4;
OLICHUBATh BEPOSITHOCTH  PEaJIbHBIX COOBITHIA; COCTaBJISATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATD NOJIyYCHHBIA PE3YIbTAT

YMeHHue onepupoBaTh IOHATUSAMM: TOYKa, MpsMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, ILIOCKUH yrod,
JBYTPAHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKpELIUMBAIOIIMECS MpsAMBbIE,
[IapaJUIEIbHOCTh U NEPIEHAUKYIIAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yroi
MEXIYy MNPSAMBIMHU, YIOJI MEXAY IHPSMON M IUIOCKOCTBIO, YIOJ MEXIY
9 IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE UCIIOJIB30BATh IIPU
peleHn: 3a7a4y U3y4YeHHBbIE (aKThl U TEOPEMbI TUIAHUMETPUH; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHpPA; CTPOUTH
MaTeMaTHUYECKUE MOJEIM C IIOMOLIbI0 T'€OMETPUYECKUX IOHATHH U

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3aa4U

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUIYpHl, 00BEM (UTYpHI,
MHOTOT'PaHHHK, TPAaBWIbHBI MHOTOTPaHHUK, CEYCHHE MHOTOTPAHHUKA,
0 Ky0, mapajuienenumnen, NpusMa, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaab cepsl, IIomaib

MOBEPXHOCTU MUPAMHUIBI, MPHU3MBI, KOHYCa, LWIMHApaA, 00BEM KyoOa,

IIPSIMOYT'OJIBHOTO [TapajuleIICIIAIIela, MUPaMUAbI, IPU3MBI, LWIAHJIPA,
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KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUCHUsI KOHyCa M LIMJIMHIPA,
napajyieibHble  OCHM  WJIM OCHOBAaHHMIO, CEUCHHME IIapa, IUIOCKOCTH,
Kacatomascs cdepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUThH CEueHHe
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAILEHHS, UX CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO JIEKTPOHHBIX CPE/CTB;
YMEHHE NMPUMEHATh CBOHCTBA T€OMETPHUECKUX (PUTYP, CAMOCTOATEIHHO
(dbopMyaHpOBaTh ONpeAeNeHHU N3y4yaeMbIX (UTyp, BBIIBUTaTh THIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUUECKUX (PUTyp, 0OOCHOBBIBATH WM
OlpoBepraTb HMX; YMEHHE IPOBOAUTH KiaccupuKauio ¢GUryp Imo
Pa3NUYHBIM TIPU3HAKaM, BBIMOJIHATH HEOOXOJMMBIC TOMOJHUTEIbHBIE

MOCTPOEHUS

YMeHue onepupoBaTh IMOHATUSIMHU: JBIDKEHHE B IPOCTPAHCTBE,
napajieNIbHbIA EPeHOC, CUMMETPHUSl Ha IUIOCKOCTU U B HPOCTPAHCTBE,
MOBOPOT, Tpeobpa3zoBaHUe MMOA00Ws, MOMOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHbIE U MMOJOOHBIE (UTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPUUYECKUE OTHOIICHHS
NIPY PEeIICHUH 3a/1a4; HAXOJUTh T€OMETPUUYECKHUE BETMUMHBI (JJIMHA, yToJ,
11 I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 peaNbHOM KU3HMU; YMEHHE BBIUUCIATH F€OMETPUYECKHE BEINYHMHBI
(MHA, yroi, IUIomanb, 0O0BEM, IJIOUIalb MOBEPXHOCTH), HUCIOJB3YS
u3ydeHHbIE (OPMYJIBI U METObI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTH
nUpamMuIbl, TPU3MBI, KOHYCa, IIMIMHIPA, TUIoMaas cepsl; 00bEM Kyoa,
NpPSIMOYTOJIBHOTO TMapaiesienunea, MUPaMHUIbl, TPHU3MBI, IHIUHIPA,

KOHYCa, [l1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MO00HBIX (HUTYP

YMeHue onepupoBaTh NOHATUAMU: NIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpAa HA YHCIO, Pa3JIOKEHHE BEKTopa Mo Oasucy,
12 CKAIIPHOE IPOM3BEICHHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPaMH; YMEHHE HCIIOJIb30BATh BEKTOPHBIM U KOOPAUHATHBIA METOL
JUIA peLIeHUs TeOMETPUYECKUX 3aJad M 3ajad JAPYruxX y4deOHBIX

MpEIMETOB

YMenue BBI6I/IpaTI> HOI[XO,Z[SIH_[I/II\/'I MCTOA IJid PpCHICHUSA 3adadvu,
13 MNOHUMAHHUC 3HAYUMOCTH MATCMATHKU B HU3YYCHHU T[MPUPOAHBIX H

OOIIECTBEHHBIX TPOLIECCOB W  SBICHHUI; yMEHHE paclo3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATUKHU B HCKYCCTBC, YMCHHC IIPUBOIUTH
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NpuMEpbl MATCMATUYCCKUX

MaTeMaTHUYECKOU HayKH

OTKPBITUHA POCCUHCKOW U  MHUPOBOU
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HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D
IO MATEMATHKE

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCIECHUS
1.1 Hartypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCell
12 Paronaneueie  yucna. OOBIKHOBEHHBIE W JECSATUYHBIE JApPOOH, TPOLIEHTHI,
' OecKOHEeUHbIE TIEPUOIUUECKUE IPOOH
13 Apudmerndeckuil KOpeHb HATypaIbHOU cTeneHu. JelcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
1.4 Crenenp ¢ uenbiM MokazateneM. CTeneHb C pPalUMOHAIBHBIM I10Ka3aTelieM.
' CBoiicTBa cTeNEeHN
L5 CuHyCc, KOCHHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTAaHTE€HC YUCIIOBOTO apryMEHTa
1.6 Jlorapu¢m uncna. JlecsTuuHbIe U HATypaJIbHBIC JTOrapU(MBbI
JeiictBuTenpHble uncia. Apu(METHUECKHE ONepaluu ¢ JICHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOmkE€HHBIE BBIYHMCICHUSA, TNPABWIA OKPYIJICHUS, TNMPHUKUAKA U
OLIEHKA Pe3yJIbTaTa BHIYHUCICHUI
1.8 [TpeoOpa3oBanue BoIpaKEHUN
1.9 KomiuiekcHsle uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenbie U 1pOOHO-paAIIIOHANIBHBIC YPaBHEHHUS
2.2 HppannoHanbHble YpaBHEHUS
23 TpuroHomeTpuieckue ypaBHeHHUs
24 [Toka3zarenbHbIe U JTOTapUPMUUECKIE YPABHEHHS
2.5 Llenbie u 1pOOHO-paIOHAIEHBIE HEPAaBEHCTBA
2.6 HppannoHaibHble HEPaBEHCTBA
2.7 [Toka3zarenbHbIE U JOTapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTrpuieckre HepaBEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
2.11 Marpuna cucteMsl TMHEHHBIX ypaBHEHHH. OnpeenuTens MaTpUIbl
3 OyHkIMK U rpaduku
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31 @Oyukiys, crnocodsl 3amanus ¢yHkuuu. ['padpuk ynkmnumn. B3anmuo obpaTHble
' ¢yukuuu. YétHele u Heu€THBIE QyHKIMU. [leproaunueckue GpyHKIUN
OO6nactb ompeneneHuss U MHOXECTBO 3HaueHuil ¢yHkiuu. Hymmu ¢yHkuumm.
39 [TpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumymMbl 1 MHUHUMYMbI (QyHKUMH. HamOGonbliee W HauMeHbIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHass (QyHKUMS C HATypajJbHBIM M IEJIbIM MokKa3aTteneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapudpmMudeckas QyHKIIMU, X CBOHCTBA U TPapUKH
16 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknmii. CBoiicTBa (YyHKUHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aaHus IIOCIIEA0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpuueckas mporpeccu. @opmyia CIoKHBIX IPOLEHTOB
4 Hauana maTemMaTH4eckoro aHaimsa
4.1 [TpousBonHas Gpyukuuu. [Ipon3BoaHbIe AIeMEHTAPHBIX (QYHKIUN
[IpumeHeHHe TPOM3BOMHONW K HCCIENOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH M
4.2 SKCTpeMyMbl. Haxoxk1eHre HaubobIIero 1 HAMMEHbBIIETO 3HaueHUs (PYHKIIUU 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 III0CKOCTH
7.2 [IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena ¥ MOBEPXHOCTHU BpPALICHUS
7.5 Koopaunatsl u BEKTOPHI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremaruka. I'eometpust; 10 knacc. yrimyonenHoe ooyuenue Mepsmsik A.L'.,
Homupogckuii JI.A., [TonsikoB B.M.; mox penakiueit [logonsckoro B.E.
OO011ecTBO ¢ OTPaHUUEHHOM OTBETCTBEHHOCThIO M3 AaTenbCKUil LIEHTP
«BEHTAHA-I'PA®»; Axunoneproe oomectBo «M3narensctBo «IIpocBemienne»
* Maremaruka. ['eometpust; 11 knacc. yrinmy6nennoe ooyuenue Mep3msik AL,
Homupogckuii JI.A., [TonsikoB B.M.; mox penakiueit [logonsckoro B.E.
OO011ecTBO ¢ OTPaHUUEHHOM OTBETCTBEHHOCThIO M3 AaTenbCKUil LIEHTP

«BEHTAHA-I'PA®»; Axunonepnoe oomectBo «M3narensctBo «IIpocBemienne»

METOIUYECKHUE MATEPUAJIBI [UISA YUUTEJSA

Caaxsan C. M. I'eometpus. [loypounsie pazpadotku. 10—11 kiaccst :

yueb. mocobue st o0eodpazonar. opranu 3anuii / C. M. Caaksn, B. @. By
Ty30B. — M. : IIpo cBe menue, 2017. — 2-e uzx., nepepad. — 232 c. : un. MI'Y

— IIIKOJIE)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

POII

Yuun.py

SAKnacc
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