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IHHOACHUTEJBbHAA 3AIINCKA

['eomerpus siBisieTCs OAHUM M3 0A30BBIX KYpPCOB HAa YPOBHE CpeAHETO 00IIero oOpa3oBaHMs, TakK
Kak oOecreyrBaeT BO3MOXHOCTh H3YUEHHUS ITUCHMIUIMH €CTECTBEHHO-HAyYHOW HAINPaBICHHOCTH U
MPEeIMETOB T'yMaHUTApHOTO IHKIIA. [IOCKOIBKY JIOTHYecKoe MbIIUIeHHE, (popMupyemMoe Mpu HU3y4eHUH
00y4aroIUMUCS TOHSATUITHBIX OCHOB T€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U MOCTPOCHUH LENOYKU
JIOTUYECKUX YTBEPXKICHUI NpU pEIIeHWH TeOMETPHUYECKHX 3a/lad, YMEHHUE BBbIIBUraTh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS MpPHU PEIICHUH 3a/ad eCTECTBEHHO-HAYYHOTO IIMKJA, B
YaCTHOCTH (PM3UUECKUX 3ajau.

Ilenb ocBoeHUs mporpaMMbl ydeOHOro Kypca «['eomeTpus» Ha yriyOl€HHOM YpOBHE — pa3BUTHE
WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaloIIUXCS NpH M3YyYEHUH TE€OMETPUH, KaK COCTaBIISIONIEH
npeaMeTHOM obnactu «MaTtemaTuka U HH(GoOpMaTHKay yepe3 o0ecriedeHne BO3MOKHOCTH NIPHOOPETEHUs
U UCTOJIb30BaHUS Oosiee TTyOOKHX IeOMETPHUUECKUX 3HAHUW W JeMCTBUH, CIIEU(pUYHBIX T€OMETPUHU, U
HEOOXOUMBIX [UIsl YCIEHIHOTO NPOQECCHOHANBHOIO 00pa30BaHHUs, CBA3aHHOIO C HCHOJIb30BaHHUEM
MaTEMaTHKH.

[IpuopuTeTHBIMM 3a/ladyaMu Kypca TE€OMETpPHHM Ha YIIIYOJEHHOM YPOBHE, DPACIIMPSIOMIMMHU M
YCUJIMBAIOIIUMU KypC 0a30BOT0 YPOBHS, SIBJISIOTCS:

paciidpeHue MpeAcTaBiIeHUs] O TeOMETPUU Kak YacTh MHUPOBOM KyJabTyphl U (OpMHUPOBaHUE
OCO3HAaHUS B3aMMOCBS3H T€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (HUrypax Kak O  BaKHEHIINX
MaTEeMaTHYECKUX MOJIENSAX, O3BOJISIOMINX OMUCHIBATh U M3y4aTh Pa3HbIe SBJICHUS OKPYXKAIOIIETO MUPA,
3HaHME MOHATUMHOTO anmapaTta 1o pasaeny «CtepeoMeTpus» y4eOHOro Kypca reoMeTpuH;

¢dbopMHpOBaHHE YMEHHUS BIAJETh OCHOBHBIMHU IOHSATHSIMH O IMPOCTPAHCTBEHHBIX (UTYpax M HUX
OCHOBHBIMHM CBOWCTBaMH, 3HaHHME TeopeM, (OpPMYNIT M yMEHHE UX NPUMEHATh, YMEHHUS OKa3bIBaTh
TEOpEeMbI U HaXOJAUTh HECTAHIAPTHBIEC CIIOCOOBI PELICHHUS 3a/1ay;

(dbopMHpOBaHNE YMEHHS paclio3HABaTh Ha YePTEkKax, MOACIAX U B pealbHOM MUPE MHOTOTPaHHUKH
U Tella BpallleHusl, KOHCTPYUPOBAaTh FT€OMETPHUUECKHE MO/IETIH;

¢dbopMHUpOBaHHE TOHMMAHUS BO3MOKHOCTH AKCHOMAaTHYECKOTO ITOCTPOEHHUS MaTeMaTHYECKUX
TeopHii, GopMUpOBaHNE TOHUMAHHS POJIM AKCHOMATHKH TPU MPOBEICHUN PACCYKICHUMH;

(dbopMHpOBaHUE YMEHHUS BIaJE€Th METOJAMH JI0Ka3aTeIbCTB M aJITOPUTMOB PEIICHUS, YMEHUS UX
MIPUMEHSTh, MPOBOJUThH JI0OKA3aTelIbHbIE PACCYXKICHHUS B XOJ€ PEHICHHs] CTEPEOMETPUYECKUX 3ajad U
3aJa4u ¢ MPAKTHYECKUM COZep KaHueM, (OpMUPOBaHUE MPEACTABICHUS O HEOOXOIMMOCTH J0KA3aTEIbCTB
npu 00OCHOBAHMU MAaTEMAaTHYECKHX YTBEPXKIEHUI M POJIM aKCMOMATUKU B NPOBEJCHUU JETYKTUBHBIX
pacCyXIeHHUI;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yJarommxcs,
MO3HABATEIbHON aKTHUBHOCTH, MCCIIEOBATEIbCKAX YMEHHUH, KPUTUYHOCTU MBINUICHUS, MHTEpeca K
U3YYEHHUIO T€OMETPUH;

¢dbopMupoBaHue (pyHKIIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM r€OMETPUH: YMEHHUS paclo3HaBaTh
MPOSIBJIEHUSI TEOMETPUYECKUX TMOHITHHA, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallusiX Y TPHU U3YYEHUU JAPYTrUX Y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, MOICTUPOBAaHMUS pEaJbHBIX CUTYAIMi, HCCIEAOBAHUS IOCTPOCHHBIX MOJETICH,
MHTEPIPETAINU TOTYYEHHBIX Pe3yIbTaToB.

OCHOBHBIMHU COJZIEpKATCIIbHBIMA JUHUAMH ydeOHOoro Kypca «['eomerpmsi» B 10-11 kimaccax
aBnsAtoTCs: «lIpsiMble U TIIOCKOCTH B MPOCTpaHCTBEY, «MHororpanHuku», «Temna BpaimieHus», «BekTopbl
¥ KOOPJIUHATHI B IPOCTPAHCTBEY, «/IBMKEHUS B IPOCTPAHCTBE.



CohopmynupoBannoe Bo @DPI'OC COO T1peboBaHME «yMETh ONEPUPOBATH MOHATHIMUY,
peleBaHTHBIMU T€OMETPUU Ha yriayO0n€HHoM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM
COJIEp>KATENIbHBIM JIMHUSM Y4€0HOro Kypca, a OpMHpOBaHUE JIOTHYECKUX YMEHHM pacrnpenessercs He
TOJBKO IO COJACpPXATeIbHBIM JIMHUSAM, HO W 1o rojgaMm oOyuyeHus. ConepxkaHue 0Opa3oBaHMS,
COOTBETCTBYIOILIleE MMPEIMETHBIM pe3yiabTaraM ocBoeHusi @enepanbHoil paboueil mporpammsl,
pacrpesieN€HHBIM 110 ToAaM O0Y4eHUs, CTPYKTYPUPOBAHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,
NPUHIUIHNAIBHBIM BOIIpOcaM 0OydaroIuecs: o0paliaaiuch HEOJHOKPATHO. DTO MO3BOJIAET OPraHU30BaTh
OBJIAJICHUE TEOMETPUUYECKUMHU MOHATHSIMM M HaBbIKAMM IIOCJIEIOBATEIIbHO W IOCTYNAaTENIbHO, C
COONIIOJICHNEM TIPUHIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYAaTh B OOILIYI0 CHUCTEMY
IEeOMETPUUECKUX MPEJCTABICHUM O0Oydaromuxcsi, pacmupss M yrayonsas e€, oOpa3ys NpouyHble
MHOKECTBEHHBIE CBSA3H.

[lepexon K U3y4EHUIO T€OMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3math  ycioBus s aupdepeHumanu  oOydeHHs,  [MOCTPOSHHS]  MHIUBUIYaJbHBIX
00pa30oBaTeNbHBIX MIPOrpaMM, OOECHEeUUTh YIIIyOJEHHOE H3yUeHHE TEeOMETPUM KaK COCTaBJISIOILEH
yueOHoro npeaMera «MaremaTukay;

MOJIrOTOBUTH O0YYAIOLIMXCS K MPOJOJDKSHUIO U3YyYCHHsI MaTeMaTUKU ¢ Y4€TOM BblOOpa Oymyieit
npodeccun, odecreurnBas MPEeeMCTBEHHOCTh MEKTy OOIIUM U MPo(ecCHOHAIBHBIM 00pa30BaHUEM.

Ha m3yuenue ydyebHoro xypca «l'eomerpus» Ha yriyos€éHHOM ypoBHE oTBoautcs 204 daca: B 10
kiacce — 102 yvaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HEICIIO).



COJAEP/KAHUE OBYYEHUA
10 KJTACC

IIpsiMbIe ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHSI cTepeoMeTpuu. Touka, MpsmMasi, TUIOCKOCTh, MpocTpaHcTBO. [loHsTHE 00
AKCMOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacnonoxeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapauieibHble U
cKpelmuBawomuecs npsmsele. llpu3Haku ckpemumBaromuxcs npsAMbIX. llapamiensHocTs HpSIMBIX U
IIJIOCKOCTEN B MPOCTPAHCTBE: MapajljIe/IbHbIE NPSIMbIE B MPOCTPAHCTBE, MAPATUIEIBHOCTh TPEX MPSAMBIX,
napajuieIbHOCTh MPAMOM U TIocKocTH. [lapannenbHoe U LEeHTpallbHOE MPOEKTUPOBAaHUE, N300paKeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbHOTO NMPOEKTHpOBaHUs. M300paxkeHue Quryp B mapauieabHOR
IIPOEKIMHU. YTIBl C COHAIPaBIECHHBIMM CTOPOHAMM, YroJ MEXAY MNpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEH: TapajulesibHbIE IUIOCKOCTH, CBOMCTBA MapajuIebHBIX IIOCKOCTEH.
[Ipocreiiimue npocTpaHCTBeHHbIE (UTYpPHl HA IUIOCKOCTU: TETpadap, Mapayjiesenurie]l, MOCTPOeHUE
CCUYCHUI.

[lepneHIUKYISIpHOCTh HPSIMOM W IUIOCKOCTH: IEPHEHIUKYISPHBIE MpsMbIE B IPOCTPAHCTBE,
MPSIMBIE MAapaJUIEIbHbIE U NEPIEHANKYISPHbIE K IJIOCKOCTH, NPU3HAK NEPHEHAUKYJISIPHOCTH MPSAMOU U
IJIOCKOCTH, TE€OpeMa O MNPAMON MNEePNEHAUKYISAPHON IUIOCKOCTH. OpPTOroHajJbHOE MPOEKTHPOBAHUE.
IlepneHuKynssp ¥ HaKJIOHHBIE: PAcCTOSHUE OT TOYKHM JO IJIOCKOCTH, PACCTOSHHE OT MpsAMOM [0
IUIOCKOCTH, TpOeKUusi (Urypsl Ha IJIOCKOCTh. IlepneHIMKyIsSpHOCTh IUIOCKOCTEH: MpHU3HAK
MEPIEHIUKYISIPHOCTH ABYX IIOCKOCTER. Teopema o Tpéx nepneHauKysapax.

VYTriael B IPOCTPAHCTBE: Yroid MEXKIY NPsIMOM M TJIOCKOCTBIO, IBYTPAHHBIA YroJi, JUHEUHBIA yroj
IBYTpaHHOrO yria. TpéxrpaHHbIi U MHOTOrpaHHble yribl. CBOWMCTBA IUIOCKMX YIJIOB MHOTOIPAHHOTO
yria. CBOMCTBA IJIOCKUX U IBYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIS
TpEXTPAHHOTO YTJIA.

MHororpaHHMKH

Bunbl MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yronpHas mnpusma, npsMas u
HAKJIOHHAss MpPU3MbI, OOKOBask W TOJHAs TOBEPXHOCTh Mpu3Mbl. [lapamnmenenunen, npsMOYyrojabHBIN
napajuiesienunen M ero cpBoicTBa. KpaTwailime nyTM Ha TOBEPXHOCTM MHOroOrpaHHuka. Teopema
Oiinepa. IlpoctpanctBennas teopema Iludaropa. Ilupamuma: n-yronpHas mupamuia, TpaBUIbHAS U
yceuéHHass mupamuibl. CBoiicTBa péOep M OOKOBBIX IpaHe NpaBWiIbHOM mupamuabl. llpaBuibHbIe
MHOTOTPaHHUKU: MpPaBWIbHAS MPU3Ma U MPaBHIIbHAS NUpaMuia, NPaBWIbHAS TPEYrojbHas MUPAMHUIA U
MpaBWIbHBIN TeTpadnp, KyO. [IpencraBneHne o mpaBUIIBHBIX MHOTOTPaHHHMKAX: OKTadAp, AOACKA’dJp U
HUKOCA3IP.

Bbruuciienue 3€MEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriael. [lmomans OGokoBoit
MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSMOW MPHU3MBI, IUIOIAAb OCHOBAaHHM, Teopema O OOKOBOH
MMOBEPXHOCTH TpsiMOM Tpu3Mbl. [lmomane OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH TPABUIIHLHOU
MApaMU/Ibl, TEOpPEMA O TUIOMAAN YCEUYEHHON TUPaMUIBI.

CummeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CHMMETPHUH ITPAaBUIIbHBIX MHOIOTPaHHUKOB. CUMMETpHS B
IIPaBWJIBHOM MHOTOTPaHHMKE: CHMMETpHUS NapajuleleNuNena, CHUMMETPUS IPaBWIBHBIX IPHU3M,
CUMMETpUS IPABUIBHON MUPaMU/IBIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, UIMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABIEHHbIE M IPOTHBOIIOJIOXHO HaIlpaBJICHHBIE BEKTOpPHI. PaBEHCTBO BEKTOPOB.
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JIeMcTBUSI C BEKTOpAaMU: CJIOKEHUE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXECHHE
BEKTOpa Ha unciio. CBOMCTBA CIOXKEHUSI BEKTOpoB. CBOMCTBA YMHOKEHHUS BEKTOpa Ha yucio. [lonarue
KOMIUTaHapHble BeKTOpbl. [Iprn3Hak KoMILTaHapHOCTH TpEX BeKTOpoB. llpaBmio mnapamnenenunexa.
TeopeMa 0 pas3noKEHHH BEKTOpAa II0 TPEM HEKOMIUIAaHApHBIM BekTOpaMm. [IpsMoyronpHas cucrema
KoopauHaT B 1npocTpaHcTBe. KoopanmHatel BekTopa. CBA3b MEXIy KOOpAMHATaMU BEKTOpa U
KOOpJMHATAMH TOYEK. YTOJ MeXay BeKTopaMu. CKaIsIpHOE MPOU3BEIECHUE BEKTOPOB.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHMA YYEBHOI'O KYPCA «I'EOMETPUS»
(YTJIYBJIEHHBIW YPOBEHB) HA YPOBHE CPEJTHEI'O OBIIIETO OBPA3OBAHMUSI

JIMYHOCTHBIE PE3YJIBbTATBI

1) rpa:xxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH OOYYaromerocs Kak akKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHCKOro OOIIECTBa, MPEICTABICHUE O MAaTeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUU, MPOLEAYp TIPa)kIaHCKOro oOImecTBa (BBIOOPHI, OMPOCHI U JIPYToe),
yMEHHE B3aMMOJEHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C HUX (QYHKIHUSIMH U
Ha3Ha4YCHHUEM;

2) naTpuoTHYeCKOe BOCIIMTAHHeE:

Cc(OPMHPOBAHHOCTh POCCHMCKON TPaKIAHCKOH MAECHTHYHOCTH, YB)XEHUS K IMPOLUIOMY H
HaCTOSIIIEMY POCCHMCKOM MAaTe€MaTHKH, LEHHOCTHOE OTHOIIEHHE K JIOCTHXKEHUSAM POCCHHUCKHUX
MAaTeMaTUKOB U POCCHUMCKOW MaTEMaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE ATHX JOCTHKEHUUA B APYTUX
HayKax, TEXHOJIOTUSX, cpepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoja, CPOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHHUs, dTUYECKOIO IMOBEJIEHHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHUN HAyKH U
JeSTeIbHOCTBIO YUEHOT0, OCO3HAHKE JINYHOTO BKJIAJ[a B TOCTPOCHHUE YCTOWYMBOTO OYIYILEro;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs ICTETHUKY MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PelIeHUH, pacCcyX1eHU|, BOCIPUUMUHUBOCTh K MAaTEMaTHYECKUM aCIEKTaM pa3IndHbIX
BUJIOB UCKYCCTBA;

5) puznueckoe BociuTanmne:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax 3J0pPOBOTO M
Oe3omacHoro obOpasza KU3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBbIO (3I0pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEXHUM 3aHATHA M OTAbIXA, PEryispHas (u3ndeckas aKTHBHOCTbH), (hU3MYECKOE
COBEPILICHCTBOBAHUE IIPU 3aHATUSIX CIIOPTUBHO-030POBUTEIBHON JESATENBHOCTHIO;

6) TpyaoBoOe BociuTaHue:

TOTOBHOCTh K TPYyHdy, OCO3HAHUE LIEHHOCTU TPYyIOJIO0Us, HMHTEpeC K pa3IuyHbIM cdepam
poeCCUOHATILHOMN AEATEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccurt ¥ PpeaTn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHHMIO M CaMOOOpPAa30BaHUIO HAa MPOTSHKCHHH
BCEU JKM3HHU, TOTOBHOCTh K AKTMBHOMY YYAacCTHIO B PELICHUM NPAKTUYECKUX 3aJa4 MAaTeMaTH4ECKOMN
HaIPaBJIEHHOCTH;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphl, IOHUMAHUE BIHMSHUS COLUATBHO-IKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHON U COLUUANbHOW Cpeibl, OCO3HAHHE IJI0OATBFHOTO Xapakrepa
HKOJIOTMUECKUX MpoOsieM, OpHUEHTAlUs Ha MPUMEHEHHEe MaTeMaTHUeCKUX 3HAHUW Ui pelleHus 3a/ad B
00JIaCTH OKpY’KaloIIel cpeibl, TNIAHUPOBAHUE MOCTYIKOB M OLIEHKM MX BO3MOKHBIX MOCITEICTBHH s
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU
U OOLIECTBEHHOW TPAKTHUKH, IOHMMAHME MaTEeMaTUYeCKOM HayKHM Kak cdepbl 4YeI0BEYeCKOM



NEeSTEIbHOCTH, ATAloB €€ pa3BUTUS UM 3HAYUMOCTH JJIs PAa3BUTHUS LIMBWIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTEeMaTHKU ¥ MaTeMaTH4eCKON KyJIbTYypOil KaKk CpPeJCTBOM MO3HAHUS MUpPA, TOTOBHOCTh OCYIIECTBIISTh
MIPOEKTHYIO U HCCIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

BBIABIIITE U XAPAKTCPU30BATH CYHICCTBCHHLIC INMPHU3HAKU MATCMATHYCCKUX O6I>CKTOB, HOHHTHﬁ,
OTHOIICHUN MEXAY NOHITUSIMH, POPMYIHPOBATH ONpeAeSICHUs MOHITHI, yCTaHABIMBATh CYIIECTBEHHBIH
MpHU3HAK KJacCu(pUKaLKU, OCHOBaHUS Jisl 0000LIEHNS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIM3a;

BOCIIPUHMMATh, (HOpMYyIHpOBaTh U  NPEOOpPa3OBBIBATH  CY)KIACHHS:  YTBEPAUTEIbHBIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06H_II/IG, YCJIOBHBIC;

BBISIBJISITh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U NMPOTHUBOpeuus: B (pakTax, NaHHBIX,
HAONIOIEHUSAX W YTBEP)KICHUSX, TMpeajaraTb KPUTEPUU [UIsl BBISBICHHUS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEYU;

ACJIaTb BBIBOJABI C HCIIOJIB30BAHHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKIIOYEHU N, YMO3AKITIOUCHUH TT0 aHAJIOTHH;

MPOBOAUTH CaMOCTOSITENIBHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX YTBEP)KICHUH (IpsiMble U OT
MPOTHBHOTO), BBICTpAMBATh APTYMEHTAIMIO, MPUBOIUTH HPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH
COGCTBGHHBIG CYKACHUA U BbIBOJbI,

BBIOMpATh CIMOCO0 pemreHus y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO BAapUAHTOB DEIICHHUS,
BbIOMpaTh HanboJiee MOIXOIAIINMA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETICHHBIX KPUTEPUEB).

ba3soBble ucciieqoBaTe/ibCKMe JeHCTBUSA:

UCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNA HMHCTPYMEHT IMO3HAHHUSA, (OPMYIHUPOBATH
BONPOCHL, (PUKCUPYIOIIME MPOTUBOPEUNE, MPodiieMy, YCTaHABIMBATh UCKOMOE U JaHHOe, (hOpMHUPOBAThH
TUIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

NpoOBOAUTL CAMOCTOSATCIILHO CHHaHHpOBaHHBIﬁ SKCIICPUMCHT, HUCCICAOBAHUC 110 YCTAaHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSIMHU, IPOLIECCAMH;

CaMoCTOSITENIbHO (hOpMyNIUpOBaTh 000OIIEHUST M BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HaG.HIO,Z[eHI/I}I, HCCIICAOBaHUA, OLCHUBATH JOCTOBCPHOCTH IOJYUYCHHBIX PC3YJIbTATOB, BBIBOOAOB H
0000IIEeHMIT;

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE MpOIecca, a TaKKE BBIIBUraTh MPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSIX.

Padorta ¢ undopmanmeii:

BBISBJIATH ACPUIUTHI UHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA HAa BOMPOC U JJISl PEIICHUS
3a/1a4u;

BbIOMpaTh UHGOPMAIUIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, AHAJTU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMAIIUIO PAa3INYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpUpOBaTh HH(OpMAIMIO, MPEICTaBIATh €€ B pas3IMYHBIX (QopMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLICHUBATh HAAEKHOCTh HH(POPMALIMH 110 CAMOCTOATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSM.

KoMMyHHUKaTHBHbIE YHHBepcaJlbHble YUeOHbIe el cTBUA



O0menue:

BOCIIPUHUMATH M (OPMYIUPOBATH CYXKJCHHUS B COOTBETCTBHH C YCIOBHSAMH M LEISIMU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BBIP@XKAaTh CBOIO TOUYKY 3PCHHS B YCTHBIX M IHCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI 110 X0y PELIeHUs 33a]]aui, KOMMEHTUPOBATh MOJyYEeHHBIN pe3ybTarT;

B X0/1¢ 00CYKJIEHHsI 33aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, TPOOIEMBI, peraeMoi
3a7a4yd, BBICKA3bIBATh WJEH, HAIEJICHHBIC HA IIOMCK pEIICHHs, COIOCTABIATH CBOM CYXACHUS C
CY)KICHUSAMH JpPYIHMX YYaCTHHKOB JHajora, OOHapyKHBaTh pa3iudhe M CXOJACTBO TIO3WIMHA, B
KOPPEKTHOH opme (HOopMyITHPOBATh PA3HOITIACHS, CBOU BO3PAKECHHUS;

NPEICTAaBIATh  pE3yAbTaThl  pEIICHHs 3aJauyd, HKCIEPUMEHTAa, MCCIEOBaHUs, IPOEKTa,
CaMOCTOSTENIFHO BBIOMPATh (OpMAT BBICTYIUICHHS € YYETOM 3a/1ad MPE3CHTAMH M OCOOEHHOCTEH
ayIUTOPHU.

PeryisiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe JAeiicTBUS

Camoopranuszaums:

COCTaBJIATH IUIAaH, aJITOPUTM PELIEHUS 33/Ja4H, BHIOMPATh CIOCO0 pelIeHUs ¢ yUETOM MMEIOLIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHUPOBATh M KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
yu€TOM HOBOH MH(OpPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIa/ICTh HaBBIKAMM IIO3HABATENbHOM peQieKCMM KaK OCO3HAaHUS COBEPIIAEMBIX JEHCTBUN U
MBICIIMTEIBHBIX MPOIECCOB, HMX pE3ylIbTaTOB, BIAAECTh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca 1 pe3yibTara pelieHus MaTeMaTHYeCKON 3a/1auu;

MPeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBbI
B JIeATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, J@HHBIX, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OILICHUBATh COOTBETCTBUE pe3ybTaTa LEIH U YCIOBUSM, OOBSICHATh MPUYHHBI JOCTHKCHUS WU
HEJOCTUKEHHSI pe3yJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OIIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJbHOCTD:

MMOHUMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMaHAHON M WHANBUAYAILHON pabOThI IPH PEIICHUN
yueOHBIX 3a/1a4, MPUHUMATh 11eJIb COBMECTHOM JEATENbHOCTH, TUIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM
paboThI, pacmpenenaTh BHIBI padOT, JOTOBAapUBATHCA, OOCYXKIATh MPOIECC W PE3yIbTaT pPaboTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIONEH;

Y4acTBOBATh B IPYIIOBBIX PpopMax paboTsl (00CyKaeHUsI, 0OMEH MHEHHM, «MO3TOBbIE ITYPMbI» U
WHBIC), BBINONHITH CBOIO YacTh pPabOThI M KOOPAUHHPOBATH CBOM JEHCTBUS C JIPYIrUMH YJICHAMH
KOMaH/bl, OLICHUBATh KaueCTBO CBOETO BKJaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbHI

K xonity 10 kiaacca o0ydarommiicss HAy4YNUTCS:

L4 CBOGOI[HO OncpupoBaTb OCHOBHLIMU TMOHATUAMU CTCPCOMCTPUMU TIpU PCUHICHUH 3ada4 U
MIPOBEJICHUU MaTeMaTUYECKUX PACCYXKICHUM;

® [IPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX MPH PELICHUH F€OMETPUUYECKUX 3aau;

¢ KJIaCCU(UIIUPOBATh B3aMMHOE PACIOJOXKEHHE TMPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, NPSIMBIX U MJIIOCKOCTEH B MPOCTPAHCTBE;



® CBOOO/IHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YIJIaMHU B TIPOCTPAHCTBE: MEXKAY HNPSMBIMH B
MIPOCTPAHCTBE, MY MPSMOHN U IJIOCKOCTHIO;

® cBOOOJTHO OTIEPHPOBATH OHATHSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMH;

® CBOOO/IHO pacIio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHHUKOB (TIPU3Ma, THPaMHU/Ia, PSIMOYTOJIEHBIN
napajuieNienumnesn, Kyo);

® KJIacCH(PUIIMPOBATH MHOTOIPAHHUKH, BEIOMpAsi OCHOBAHUS [T KiTacCH(UKaIIHT;

® CBOOO/IHO OTIEPHUPOBATh IOHATHSAMH, CBSI3aHHBIMHU C CEYEHUEM MHOTOTPAaHHUKOB ITIOCKOCTHIO;

® BBINIOJHATh MApajUICNIbHOE, LEHTPAJbHOE W OPTOTOHAIBHOE MPOEKTHpOBaHWE GUryp Ha
IUTOCKOCTD, BBITIOJIHATH N300paxkeHus pUryp Ha IIOCKOCTH;

® CTPOUTH CEYEHHS] MHOTOTPAaHHUKOB PAa3IMYHBIMH METOJAMH, BBINOJHATH (BBHIHOCHBIE) IUIOCKHE
YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

® BBIYHCIIATH TUIONIAIM MIOBEPXHOCTEH MHOTOTPAHHHUKOB (TIPH3Ma, TUPaMUa), TEOMETPUIECKUX Tell
C IpUMEHeHHeM (HopMy;

® CBOOO/IHO OIEPUPOBATH IMOHATHSIMHU: CHMMETPUS B TPOCTPAHCTBE, IIEHTP, OChb M IUIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CAMMETPHHU (UTYPHI;

®CBOOOZHO ONEPUPOBATH MOHSATHAMH, COOTBETCTBYIOIIMMHM BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

® BHITOJIHATH JACHCTBHS HaJl BEKTOPaAMHU;

e perIaTh 3aa4y Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUH M HaXOXK/ICHHE Te€OMETPHUUCCKIX
BEJIMYMH, TPUMEHSS U3BECTHBIE METO/IbI IIPH PEIICHNH MAaTeMAaTHYECKUX 3a/1a4 MTOBBIIIIEHHOTO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

® IPUMEHSATH MPOCTEHIINE MPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PEUICHUN CTEPEOMETPUUECKUX 3a/1aY;

® U3BJICKaTh, IPEOOPA30BBIBATh W HWHTEPHPETHPOBATH HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax U PUCYHKAX;

® IPUMEHATH IOJIyYCHHbIC 3HAHMS Ha TMpPAaKTUKE: CPaBHUBAaTh M aAHATU3UPOBATH peajbHbIC
CUTyallM, NPUMEHATh HM3y4YCHHBIC TOHATUS B IPOILECCE MOWCKA PEIICHHS MaTeMaTHYeCKH
copMyIHpPOBaHHOI MPOOIEMBI, MOAEIMPOBATh PEaTbHBIE CHTYaIlMH Ha S3BIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOSHHBIE MOJIENH C HCIOJIb30BAHUEM T€OMETPUYECKHUX MOHSATHHA M TEOpEM,
ammapatra anreOpbl, peliaTh IMPaKTHUYECKUE 3aJaud, CBSA3aHHBIE C  HAXOXKACHUEM
reOMETPUYECKUX BEJINYNH;

e UMETh MPEJICTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTHS TE€OMETPUU KaK COCTAaBHOW YacTH
(byH1amMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmMeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMbl Bceero Kontpoabueie  IpaxTuieckue o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypesI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHOe pacnionoxeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IJIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHUKyISAPHOCTD NPSAMBIX U )5
IJIOCKOCTEN B IPOCTPAHCTBE
VYTiabl ¥ paccTosIHUA 16 1
MHororpanHuku 7 1
BexkTtops! B mpocTpaHcTBe 12
2 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIH 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 6 0
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INOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHHs

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcbl

OcHoBHBIE TpaBUIIa N300pAKEHNUS HA
PUCYHKC IIJIOCKOCTH, MAPAJUICIIbHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

1 Henensa

[ToHATHS CTEpeOMETPUH: TOUKA, TIpsiMas,
MJIOCKOCTB, MPOCTPAaHCTBO. OCHOBHBIE
MpaBmJIa U300paKCHHS HA PUCYHKE
IIJIOCKOCTH, MAapaJJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

1 Henens

[TonsATHus: nepecekaronecs MIOCKOCTH,
IepeceKaroImecs npsimasi v MiIoCKoCTh;
IIOJIYTIPOCTPAHCTBO

1 Henens

[TonsTHS: TIEepeceKaroecs MIOCKOCTH,
MIePeCceKaIOINecs MpsiMasi | MIOCKOCTB;
MOJTYITPOCTPAHCTBO

2 Hexes

MHororpaHHuKH, U300paKeHHE MTPOCTEUIITNX
MPOCTPAHCTBEHHBIX (HUTYP,
HECYIIECTBYIOIUX O0BEKTOB

2 Hexens

MHororpaHHuKH, ©300paKeHHE MTPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIMNUX 00HEKTOB

2 Hexens

11



AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

3 Henensa

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CIIEJICTBUS U3 HUX

3 Henens

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CICACTBHUA U3 HUX. CHOCO6H 3aJaHusA
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
O0603Ha4YeHUs IPSMBIX U TIJIOCKOCTEH

3 Henmensa

10

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE POXOIAT Yepe3 ux peopa.

N300pakeHue rnepecedeHus MoTydeHHbIX
1ockocTeil. PackpammBaHue MOoCTpOEHHBIX
CCUYEHUN Pa3HBIMU I[BETAMHU

4 penens

11

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue rnepecedeHus moTydeHHbIX
1ockocTeil. PackpammBaHue MoCTpOEHHBIX
CCUYCHUN Pa3HBIMU LIBETAMH

4 nenens

12

N300pakeHne ceueHuil nmupaMusl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300pakeHue rnepecedeHus moTydeHHbIX
1ockocTeil. PackpammBaHue MOCTPOEHHBIX
CCUYEHUH Pa3HBIMU LIBETAMHU

4 penens

13

N300pakeHne ceueHuil nmupaMusl, Kyoa u

MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.

N300pakeHue rnepecedeHus moxydeHHbIX
1ockocTeil. PackpammBaHue MoCTpOEHHBIX
CCUYEHUN Pa3HBIMU L[BETAMHU

5 Henmensa

12



14

Merton cnenoB 1uisi HOCTPOCHUS CEUECHHI

5 Henmensa

15

Merton cnenoB 1uisi TOCTPOCHUS CEUCHU.
CaoiicTBa nepeceyeHnid MPSIMbIX U
IIOCKOCTEN

5 Henmensa

16

Mertopa cieoB /Uit HOCTPOCHUS CEUEHUH.
CBolicTBa niepece4eHU MPsSIMBIX U
IJIOCKOCTEN

6 Henmensa

17

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

6 Henmensa

18

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YEPTEXKEN U 3aMKCh 111aroB
MOCTPOEHUS

6 Henmensa

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX qepTencel‘/’I " 3aIlliCh HI1aroB
MOCTPOEHUS

7 HEenmensa

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX qepTenceI‘i U 3aIlliCh HI1aroB
MOCTPOEHUS

7 Henmensa

21

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

7 Henmensa

22

[ToBTOpenue mnanumerpun: Teopema

8 Hemensa

13



Memnemnasa. PacueTsl B ceueHnsIX Ha
BBIHOCHBIX 4epTekax. McTopus pazBuTus
HJIaHI/IMeTpI/II/I nu CTepeOMeTpI/II/I

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

8 Henensa

24

B3anMHOe pacnonoxeHue npsmbIX B
npocTpancTBe. CKpeLMBaIOLIUECS MPSMBIE.
[Tpu3HaKK CKPEIUBAIOIINXCS IPSIMBIX.
[TapannenbHble npsMble B IPOCTPAHCTBE

8 Hemensa

25

Teopema 0 CyIlIeCTBOBAHUHU U
€AVMHCTBEHHOCTH IIPSIMOM IMapajuleIbHON
JAHHOM MPSIMOMU, MTPOXOAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIEH Ha JaHHOU
npsmoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

9 Henensa

26

[TapamtensHOCTB TpeX HMpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NpAMBIX. Teopema o
CKPEIINBAIOIINXCS MPSMBIX

9 Henensa

27

[TapannensHoe npoekTHpoBaHue. OCHOBHBIE
CBOIMCTBA NapajlJIeIbHOTO POEKTUPOBAHUS.
N300pakenue pa3sHbIx Guryp B
NapajuIeIbHOMN IIPOEKIIUU

9 Henensa

28

[MenTpansHas nmpoekuus. YTomi ¢
COHAITPaBJIEHHBIMH CTOPOHAMH. YTOJ MEXKIY
MPSIMBIMH

10 Henens

29

3amaun Ha JOKa3aTeIbCTBO U MCCICI0BaHNE,
CBSI3aHHBIC C PACITOJIOKEHUEM TPSMBIX B
MIPOCTPAHCTBE

10 Henens
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30

[ToHsTHA: MapaIEeTbHOCTh NPSIMOU U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamieabHOCTH IPSIMON U
IJIOCKOCTH

10 Henens

31

I'eomeTpuueckue 3a/1aun Ha BBIYUCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

11 menens

32

ITocTpoeHne ceueHns, MPOXOJALIETO Yepes3
JAHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJuIeJIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUH

11 menens

33

[TapannenpHas IpoeKUus, IPUMEHEHUE s
MTOCTPOCHHUSI CEUCHUM Ky0a u
napaenenumnena. CBoicTBa
napajjiejicnmicaa U Npu3mMabl

11 menens

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTU JBYX TIOCKOCTEH

12 menens

35

Teopema o0 napajuieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIH.IGfI
yepe3 TOUKY, He IPUHAAICKAITYIO JaHHOU
IJIOCKOCTH U CIIEICTBUS U3 HEE

12 Henens

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJUIEIbHOCTH MPSIMBIX MIEPECEUEHUs IPU
IIEPECEUEHUH JIBYX NapaljIe/IbHbIX
IIJIOCKOCTEM TPEThen

12 Henens
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37

CBoiicTBa MapajICIbHBIX TNIOCKOCTEH: 00
OTpe3Kax MmapasuieIbHbIX MPSMBIX,
3aKITIOUYEHHBIX MCKAY NnapalyICIbHbBIMUA
IIJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
ABYMS TTapaJIJICIIbHBIMUA INIOCKOCTAMUA

13 menens

38

[ToBTopenue: Teopema [Tudaropa va
MIJIOCKOCTH

13 menens

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

13 menens

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesienunesa

14 venens

41

Brruncnenue MH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM Tapajuiesienurnesie

14 wenens

42

[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.

[Ipu3Hak neprneHauKyJISIPHOCTH TIPSMON U
MJI0CKOCTH

14 wenens

43

IlepneHUKYISAPHOCTD NPSMOM U IJIOCKOCTH.

[Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

15 Henens

44

Teopema 0 CyIlIeCTBOBAHUHU U
€UHCTBEHHOCTH NMPSIMOM, IPOXOIALLEH
yepe3 TOUYKY MPOCTPaHCTBa U
MEPIIECHANKYISPHOMN K IIIOCKOCTH

15 Henens

45

[11nockoCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

15 menens

46

[11n0cKkOCTH ¥ IEpIEHAUKYIISIPHBIE UM
MpsiMble B MHOTOTpaHHHUKAX

16 wenens
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[Tepnenaukynsip u HakinoHHas. [loctpoenue

16 wenens

47 MEPIEHIUKYISIPA U3 TOUYKH Ha MPAMYIO
43 [Tepnienaukynsip u HakinoHHas. [loctpoenue 16 nenens
MEPIEHIUKYISIPA U3 TOUYKH Ha MPAMYIO
49 Teopema o Tpéx nepneHANKyIsapax (mpsmas 17 nenens
u oOpaTHast)
50 Teopema o Tpéx neprneHAUKYIspax (mpsmas 17 nenens
u oOpaTtHas)
51 VYTON MEKTY CKPEIIHBAIOIIAMHCS MPSIMBIMH 17 nenens
57 ITouck nepreHuKyIsapHBIX IPSAMBIX € 18 Henens
ITOMOUIBIO NEPIEHUKYIISAPHBIX TUIOCKOCTEN
53 OpTOroHaabHOE MPOEKTUPOBAHHE 18 nepens
[TocTpoenue ceuenuii kyoa, MpU3MBI, 18 nenens
54 MPaBUILHON MTUPAMHJIBI C IOMOIIBIO
OpTOTOHAJIBLHON MPOEKIIUU
[TocTpoenue ceueHuit kyoa, IpU3MBbI, 19 Henens
55 MPaBUJILHOM NMUPAMHUJIBI C IOMOLIBIO
OpTOTOHAJIBLHON MPOEKIIUU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO 19 Henens
56 miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX
57 [Ipu3Hak nepneHauKyISIPHOCTH TIPSMON U 19 nenens
IIJIOCKOCTH KaK CJIEICTBUE CUMMETPUH
53 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér 20 mepens
pPacCTOSIHUM OT TOYKHU JO MIIOCKOCTH
59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 20 nenens
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paCCTOSIHI/II\/II OT TOYKH O IIJIOCKOCTH

60

CriocoObl OIYCTHTD MEPIICHAUKYIISAPHI:
CUMMETpHUS, CABUT TOYKHU IO MapaijiebHOI
NpAMOi

20 Henmens

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

21 Henens

62

Kontponbnas padota "B3zanmuoe
pAacIioyIo’KEeHUE MPSIMBIX U TUIOCKOCTEH B
npoctpaHcrae”

21 menens

63

[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpeMa
KOCHHYCOB

21 menens

64

[ToBTOpEHME: YyTOI MEKITY
CKPEIMBAIOIUMUCS PSIMBIMU B
MIPOCTPAHCTBE

22 Henens

65

FGOMeTpI/I‘-IGCKI/Ie MCTO/JbI BEIYUCIICHUSA YyIJid
MCKAY NPSAMBIMA B MHOT'OT'PAaHHUKAX

22 Henensd

66

JByrpanHubiii yroj. CBONCTBO JTUHEMHBIX
YIJIOB ABYTPAHHOIO yria

22 Henens

67

[Tepnienaukymnsipubie maockoctu. CBOMCTBA
B3aMMHO MEPIEHIUKYISAPHBIX TUIOCKOCTEH

23 Henens

68

[Ipu3Hak neprneHauKyJISpHOCTH IUIOCKOCTEH;
TEeopeMa O MPSIMON NIEPECEUEHUS IBYX
IJIOCKOCTEH NEPIEHIUKYIISIPHBIX TPEThEU
IIJIOCKOCTH

23 Henend

69

[IpsmMoyronbHBIN Mapajuenenunesn; Kyo;
U3MEPEHUS], CBOMCTBA IIPSIMOYTOJILHOTO

23 Henensd
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napajjicjacnuicaa

70

Teopema o auaroHanu NpsIMOYIrOJIBHOIO
napajJiesIenuIes1a u ClIeCTBUE U3 Heé

24 Henens

71

CrepeomeTpuuecke U NpUKIaJHbIE 33]1a4H,
CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

24 Henens

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napauieNbHbIe MIOCKOCTH B CTaHIaPTHBIX
MHOT'OTpaHHUKAX

24 »enens

73

[Tapa mapannenpHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPAMBIX, PACCTOSIHHE
MEX1y CKPELIUBAIOIUMUCS IPSIMBIMU B
MIPOCTHIX CUTYAIUAX

25 "enens

74

PaccrostHue OT TOYKH 10 MIIOCKOCTH,
paccTosiHUE OT MPSMOU J0 TIOCKOCTH

25 "Henens

75

Beruncnenue paccTossHUN MEXIY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
MEPIEHIUKYIISIPHON IIJIOCKOCTH

25 Henensd

76

TpéxrpaHHblil yroy, HEpaBEHCTBA AJIsI
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TCOPCMbI KOCMHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTIO yria

26 Henens

77

DneMeHTHI ChEePUIECKON TeOMETPHH:
reojie3nYecKue JIMHUYU Ha 3emiie

26 Henens

78

Kontponbnas padota "Y1l u pacctossHus"

26 Henens

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro 3JeMEHTHI"

27 Henens
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[Tupamuna. Buasl nupamug. [IpaBunbHas

27 "Henens

80
nupamuaa
21 [Ipusma. [IpsAmast u HaKJIOHHAS! IPU3MBI. 27 nenens
[IpaBunbHas npuzma
22 [IpssMolt napaenenunes, NpsMoyrolbHbIN 28 Henens
napaJiesienumnes, Kyo
23 Brinmykibsie MHOTOrpanHuku. Teopema 28 Henens
Ditnepa
Brinmykisie MHOTOrpanHuku. Teopema 28 Henens
84 Oitnepa. [IpaBuibHbBIC U OTYIPABUIIbHBIC
MHOT'OTPaHHUKH
85 KonrponsHas pa6ora "MHOrorpaHHuku" 29 nepend
26 [TonsiTue BeKTOpa Ha MJIOCKOCTH U B 29 "enens
IIPOCTPAHCTBE
29 nenens
87 CymMmma BEKTOPOB
88 Pa3HOCTh BEKTOPOB 30 nenens
89 [IpaBuIio mapasienenuneaa 30 nenens
90 VYMHOXKEHHE BEKTOpA Ha YUCIIO 30 Henens
91 Paznoxenue BekTopa 1o 6aszucy Tpéx 31 nenens
BEKTOPOB, HE JIEKAIUX B OJTHOM IIOCKOCTH
92 CKalsIpHO€ TIPOU3BEIEHHE 31 nenens
93 Beruncnenue yria Mex1y BEKTOpaMu B 31 Henens

MPOCTPAHCTBE
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32 "Henens

94 [Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1

95 I[Mpocreiimiye 3a1a4n ¢ BEKTOPaMU 1 32 menens
96 I[Ipocreiimme 3a1a4u ¢ BEKTOpaMu 1 32 nenens
97 IIpocreiimme 3a1a4u ¢ BEKTOpaMu 1 33 nenemst
98 O00011eHNE ¥ CHCTEMAaTU3alus 3HAaHUI 1 33 menens
99 O0001IEHNE U CUCTEMaTU3alus 3HAHUI 1 33 menens
100 NrtoroBasi KOHTPOJIBbHAsI paboTa 1 34 nenens
101 HtoroBasi KOHTpOJIbHAs paboTa 1 34 nenenst
102 O00011eHNE U CHCTEMAaTU3alus 3HAHUI 1 34 wenens

OBUIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102
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MPOBEPSAAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHH S OCHOBHOM
OBPA30OBATEJIbHON ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yabTAThI 0CBOEHHSI OCHOBHOI
MPOBePSIEMOT0 .
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeiHero 001ero o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOYKA, IPSAMAas, INIOCKOCTb
79 [IpuMeHsAT, aKCHOMBI CTEPEOMETPUM W CIEACTBUA W3 HHUX TPU PEHICHUU
' reOMETPUYECKHX 3a1a4
73 OmnepupoBaTh MOHATHAMU: NAPALICIBHOCTh W NEPHEHAUKYISAPHOCTh MPSAMBIX U
' IUIOCKOCTEH
74 KnaccupunupoBars B3aMMHOE pacHoJOXKEHHE TPSAMBIX M IUIOCKOCTEH B
’ IPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JBYIPAaHHBIA YTOJI, TPaHU JBYTPAHHOTO yIia, pedpo
7.5 JBYI'PAaHHOIO YIUVIa, JIMHEWHBIA Yroj [JBYI'PAaHHOIO YyIvla, TpajycHas Mepa
JIBYTPaHHOTO yIJia
76 OnepupoBaTb  MOHATHUAMHU:  MHOTOTPAaHHUK,  BBINYKJIBIA M HEBBITYKJIBIHA
' MHOTOT'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBHJIbHBIA MHOTOI'PaHHUK
77 Pacnio3HaBaTh ~ OCHOBHbIE  BHMJbl ~ MHOTOIPDAaHHUKOB  (IMpamMuaa,  MpU3Ma,
’ MPSIMOYTOJIBHBIN TTapajuieenumne;, Kyo)
KnaccudunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS s Kiaccu(UKaLUU
7.8 (BBIMYKJIbIC U HEBBIMYKIIbIE MHOTOTPAHHUKH, ITPABUIIbHBIC MHOTOTPAHHUKH, TIPSIMBbIE
Y HaKJIOHHbIE IPU3MBI, apajlyIeJICIUIIE Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATh NPUHIMIBI NOCTPOCHHUS CEYEHUH MHOTOTPAHHUKOB, HMCIIOJIB3YS METOJ
) CIEeI0B
CtpouTh ceueHHs] MHOTOIPAaHHHKOB METOJOM CIIEAOB, BBIMOJHATH (BBIHOCHBIC)
7.11 IUIOCKHE YEPTEXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y
Pemate 3amauM Ha HaxOXKIEHHE TE€OMETPUYECKMX BEIMYMH 1O oOpaslaM WU
QITOPUTMaM, TPUMEHsSI W3BECTHBIC AHATUTHYECKHE METOAbl TpPU  pEIICHUH
7.12 CTaHJAPTHBIX MaTEMaTHMUYECKUX 3a/la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSIMOI, OT TOYKUAO TUIOCKOCTH, MEKAY CKPEIIUBAIOIIUMUCS
IPSIMBIMU
Pemate 3amauM Ha HaxOXKIEHHE TE€OMETPUYECKMX BEIMYMH 1O oOpaslaMm WU
713 QITOPUTMaM, TPUMEHsSI W3BECTHBIC AHATUTHYECKHE METOAbl NpPU  pEIICHUH

CTAaHIAPTHBIX  MAaTEMaTUYECKUX  3aJa4 HAa  BBIYMCICHHE  YIVIOB  MEXKIY
CKPELIUBAIOIIMMUCSA  NPSIMBIMH, MEXIYy MpsAMOM U  IUIOCKOCTBIO, MEXKIY
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IUIOCKOCTSIMU, IBYTPAaHHBIX YTIJIOB

7.14

Bbruucnare 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH MHOTOIPAaHHHMKOB (TpU3Ma,
nUpamMuza) ¢ NpUMeHeHueM (opMyJl, BEIYUCIATh COOTHOUIEHUS MEXAY MJIOLIAIIMU
MOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATUSIMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CHMMETPHHU (PUTYPHI

7.16

W3Bnekatb,  mpeoOpa3oBbIBaTh M HUHTEPHPETUPOBATH  HMHPOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTexkax H
pHUCYHKaX

7.17

[MpumensaTh TeomerTpuueckue (akThl I pENICHUS CTEPEOMETPHUYECKUX 3a/ad,
MPEIOIAraoIIuX HECKOIBKO MIaroB PEemIeHHsI, €CJIA YCIOBUS IPUMEHEHUS 33/1aHbI B
SBHOU popMme

7.18

[IpumeHATH IIpoCTenIIne [IpOrpaMMHEIE cpeacTaa u JIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKUX 3a1a4

7.19

IIpuBoguTE mpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U JKHU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[TpuMeHsTh moydyeHHbIE 3HAHUSI Ha TIPAKTHKE: aHAIU3UPOBATh peabHbIE CUTYallUH
U MPUMEHSTh U3yYEHHbIE TMOHATHSA B MPOIECCe MOMCKAa PELICHUS MaTeMaTHYeCKH
chopMyIHpPOBaHHON MPOOJIEMBI, MOIEIUPOBATH pPEaJbHbIE CUTYallUd Ha S3bIKE
TEOMETPHH, UCCIIEN0BATh IOCTPOEHHBIE MOJIENH C UCIIOJIBb30BAHUEM T€OMETPUUECKUX
NOHATHUI U TeopeM, anmnapara anreOpbl, pelaTh MPaKTUYECKHE 3a/1a4H, CBSI3aHHbIE C
HaXO0X/IEHUEM T€OMETPUYECKUX BETMUMH
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUNA

['eomeTpus

7.1

OCHOBHBIE TIOHSITUSI CTEPEOMETpUU. Touka, mpsiMasi, TUIOCKOCTh, MPpOCTpaHcTBO. [loHsATHE 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX

7.2

B3anmHOe pacmnonokeHue MpsMbIX B MNPOCTPAHCTBE: IEPECEKAIOIIUECs, MapaieIbHble U
cKpemuBampomuecss mnpsamelie. llapamnensHOCT NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
[apajulebHbIE IPsSMbIE B IIPOCTPAHCTBE, IMAPAJUIEIBHOCTh TPEX IPSAMBIX, NapaJlIeIbHOCTb
OpsIMOM M IUIOCKOCTH. YTJBIC COHANpaBICHHBIMU CTOPOHAMH, Yrojl MEXIy NpPSIMbIMH B
npoctpancTBe. [lapamyienbHOCTh  MUIOCKOCTEH:  TMapajuiesibHble  IUIOCKOCTH, CBOMCTBa
napajieIbHbIX MuIocKocTed. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYphl Ha TUIOCKOCTH:
TeTpas’p, KyO, mapajuieenune, NoCTPOSHNEe CeUeHN !

7.3

[lepnieHAUKYIAPHOCT MPSAMOM U IIOCKOCTH: IEPIECHIUKYISIPHBIE IMPsMbIE B IIPOCTPAHCTBE,
npsiMble MapajlefibHble M NEPIeHIUKYISIpHbIe K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH
NpsAMOM M TUUIOCKOCTH, TEOpeMa O TMpAMOM NEPHEHIUKYJISIPHOM TUIOCKOCTH. YTJIbl B
MPOCTPAHCTBE: yrojd MEXKIYy MNPsAMOM M IJIOCKOCTBIO, JBYIPaHHBIA YroJ, JUHEWHBIN yromn
JIByrpaHHoro yria. lleprneHauKkynsp U HaKJIOHHBIE: PAcCTOSHUE OT TOYKH 10 IJIOCKOCTH,
paccTostHue OT MPSMOI 10 TUIOCKOCTH, MPOEKLIUs (GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: TNpHU3HAK MNEPHEHAUKYISIPHOCTH JBYX Iulockocteil. Teopema o  Tpéx
HEPHEHINKYIIAPaX

7.4

[TonsiTHE MHOTOIpPaHHHKA, OCHOBHBIC JJIEMEHTHI MHOTOTPAHHMKA, BBIIIYKIIBIE M HEBBITYKIIbIC
MHOT'OTPaHHMKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHast npusma, rpaHd 1 OCHOBAHHUS
OpU3MbI, TOpsMas M HAKJIOHHAs NPU3MbI, OOKOBass W TOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapamienenunen, IpsAMOYroJIbHBIN MapajulelICIANIe] U €ro cBorcTBa. Ilupamuna: n-yroiapHas
nupamMuia, TPpaHd M OCHOBaHME NHpaMHJbl, OOKOBas W TIOJIHAS TOBEPXHOCTh MUPAMUJIBI,
IpaBWIbHAasg M YyCeu€HHas NUpaMHaa. OJIEMEHTHl Npu3Mbl U nupamuabl. lIpaBunbHbIE
MHOTOTPaHHMKU: TOHATHE NPABUIBHOTO MHOTOTPAaHHMKA, IPaBUIIbHAS MPU3Ma M NPaBUIIbHAS
nUpamMuia, IpaBuibHas TPEYrojbHas MUpaMKJia U MPaBUIIbHBIA TeTpa’ap, kyo. [Ipencrasnenue
O TPAaBHIBHBIX MHOTOTPAaHHMKAaX: OKTa’Ip, NOAEKa’Ip U uKocadapyrue CedeHHs IPU3MBI U
IIUPAMHA/IBI

7.5

CuMmMeTpuss B NPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOW, IUIOCKOCTH.
DIEeMEHTBI CUMMETPUH B IIMPaMUJax, apauleIeuIIe1aX, IPaBUIIBHBIX MHOTOTPaHHUKAX

7.6

Bbruncrnenue 37€MEHTOB MHOTOTPAaHHHUKOB: pEOpa, aAuaroHanu, yriubl. [lmomans OoxoBoOit
IIOBEPXHOCTU M IIOJHOM IOBEPXHOCTU MNPAMOW IPU3MBI, ILIOLIAJb OCHOBAHWM, TEOpeMa O
OOKOBOW TMOBEPXHOCTU NPAMON mpu3Mbl. [lmomiane OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH
NpaBUWIBHON NHUpaMHUIbI, TeopemMa O Iomanu yceuéHHoil nupamuiabl. I[loHsTHe 006 o0bEMeE.
O0BEéM nupamMusl, IPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEKIY TUIOIMIASIMH TTOBEPXHOCTEH, 00bEMaMu
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HOXO0HBIX Tel
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ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBLHOM MPOT'PAMMBI CPEJTHET'O OBIIIETO

OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Brnanenne metomaMm 10Kas3aTeNbCTB, ANTOPUTMAMH PEIICHHS 337ad; YMEHHUE
(dbopMyIHpOBaTH W ONEPHPOBATH IMOHATUSAMH: OIpEICIICHUE, aKCHOMa, TEOpeMma,
CIIEJICTBHE, CBOWCTBO, NMPHU3HAK, J0KA3aTEIbCTBO, PABHOCWIBHBIE (OPMYIHPOBKH;
OPUMEHATh HX; yMEHHE (OpMYIHpPOBaTh OOpaTHOE U MPOTHBOIOJIOKHOE
YTBEpXK/ICHHE, NPUBOJUTH TPHUMEPHl M KOHTPIPHMEPHI, HCIOIb30BATh METOJ
MaTeMaTHYeCKOM HMHIYKIMU; TPOBOIUTH JIOKAa3aTEIbHBIC pACCYXKAEHUS NpU
pelIeHUH 3ajad, OICHUBATH JIOTMYECKYI0 NPABHJIBHOCTH PACCY)XICHHH; YMEHHUE
ONEpPUPOBATh  TOHATUSMHU: MHOXKECTBO, IIOJAMHOXECTBO, OINEpallUd  HaJ
MHO)KECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar s
OIMCAHMSI PEAIbHBIX MPOIIECCOB M SBJICHUHN U MPU PEIICHUH 33/1a4, B TOM YHCIIE U3
APYruX Y4eOHBIX HPEAMETOB; YMEHHE OIEpUPOBATH MOHATHAMH: Tpad), CBSI3HBIA
rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh U OMHCHIBATH Tpadbl

Pa3IMYHBIMH CTIOCO0aMU; UCTIOIB30BaTh Tpadbl MU PEIICHUH 3324

YMeHue onepupoBaTh MOHSATUSMH: HATYPAJTbHOE YMCIIO, LIEJI0€ YUCIIO0, CTENEHb C
LIEJIBIM TTOKa3aTelieM, KOPEHb HATypaJIbHOM CTENEHH, CTENEHb C palMOHAJIbHBIM
MoKasareseM, CTENeHb ¢ JEHCTBUTENBHBIM MMOKa3aTesaeMm, jJorapudm gucia, CHHYC,
KOCUHYC W TAHTE€HC MPOM3BOJIBHOIO YHCIa, OCTATOK MO MOAYJI0, PalMOHAIbHOE
YHUCJIO0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA HATYPAJIbHBIX, IEJIbIX, PALIMOHATBHBIX,
JNEUCTBUTENbHBIX  YHCEN; YMEHUE HCIOJIb30BaTh MPU3HAKU  JIEJTUMOCTH,
HAaUMEHBIIHA OOIIWI AETUTENb U HAUMEHbIIIee 001Iee KpaTHoe, anroputM EBkinaa
NP PELICHUM 3a/1a4; 3HAKOMCTBO C PAa3JUYHBIMU MO3UIUOHHBIMH CHUCTEMAMU
CUHCJICHHS; YMCHHE BBIMOJIHATh BBIYHMCICHUE 3HAYECHUH U mpeoOpa3oBaHUs
BBIDOKECHHH CO CTemeHsAMH W Jorapudmamu, mpeoOpa3oBaHus APOOHO-
palMOHaTBHBIX BBIPAKEHMUI; yMeHUe OMepUpOBaTh MTOHATHSIMH:
MOCJIEI0BATEILHOCTD, apu(MeTHIeCKasi MPOrpeccHsi, FTEOMETPUUYECKas TPOTPECCHS,
OECKOHEYHO yOBIBaloOlasi TEOMETpUYECKas IMPOrPeccUs; YMEHHE 3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTOMOIIBIO PEKYPPEHTHBIX (POPMYII; YMEHHUE

OIICpHUPOBATH TMOHATHAMH: KOMIIJICKCHOC YHUCIIO, COHp}I)KéHHBIG KOMIIJICKCHBIC
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qucaa, MOAYJIb M apryMEHT KOMILJIEKCHOTO 4Yucia, opMa 3aluch KOMIUIEKCHBIX
gucen (TeoMeTpuyecKkas, TpPUTOHOMETpHUYecKass | ajreOpandeckas); yMeETh
MPOU3BOIUTH apu(METHYECKHE EHCTBHUS C KOMIUJIEKCHBIMH YWCIIaMH; MPUBOIUTH
MpUMEpPhl  HCIOIb30BaHUSI KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh IMOHATUSAMHU:
Matpuna 2x2 u  3x3, omnpeaenuTeNb MATpPHUIbl, I'€OMETPUYECKUN CMBICI

OIpPECACIIUTECIIA

YMeHue  onepupoBaTh ~ NOHATHUSMHU:  paliOHaJbHBIC,  HppalOHAIbHbIE,
noKa3aTeJbHbIe, CTENeHHBIE, JIorapu(MuIeckue, TPUTOHOMETPUYECKUE YPaBHEHUS
U HEpaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPUpPOBaTh IMOHATUSMU: TOXKAECTBO,
TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHNUE, HEPABEHCTBO, CUCTEMA YPAaBHEHHH U
HEPaBEHCTB, PAaBHOCHJIBHOCTh ypaBHEHUI, HEPABEHCTB M CHCTEM; YMEHHUE PEellaTh
yYpaBHEHHUS, HEPABEHCTBA U CHUCTEMbI C MOMONIBIO PA3JIMYHBIX MPUEMOB; pPEIIATh
ypaBHEHHUsI, HEPAaBEHCTBA M CHUCTEMBbI C IapaMeTpoM; MPUMEHITh YpaBHEHUS,
HEPaBEHCTBA, MX CHUCTEMbI IS PELICHUsS MAaTeMaTHMYeCKUX 3ajad M 3a7ad U3

pa3IUYHBIX 00JIacTel HAyKW U PEaIbHOM KU3HU

VYMeHue onepupoBaTh HOHATHAME: (QYHKIUS, YETHOCTD (QYHKIIUH, TIEPHOINIHOCTD
(GyHKIMH, OTPaHMYEHHOCTb (YHKLIWH, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM
dbyHKIMKM, HauOoJbIIEE W HAWMEHbIEEe 3HAaueHUS (QYHKIMU HA TMPOMEXKYTKE,
HempepbIBHAass (QYHKLHUS, aCHUMITOTHI Tpaduka QGYHKIMH, TepBas W BTOpas
npou3BoHAs (YHKIIUHA, TEOMETPUYECKUNA M (PU3NYECKHA CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeAeaEHHbIN HHTErpal, yMEHUE HAXOAUTh aCUMITOTHI rpaduka
(GYHKIIMM; YMEHHE BBIYUCIATH HPOM3BOAHBIC CYMMBI, TPOU3BEICHHS, YaCTHOTO H
KOMMO3ULMHU (DYHKIMHA, HAXOIUTh ypaBHEHHE KacaTelbHOH K rpaduky (yHKIHHU;
yMEHHE HaXOJIUTh MPOM3BOIHBIC IEMEHTApHBIX (DYHKINH; YMEHHE HCIIOIH30BAThH
NPOU3BOJHYIO Ul  HUCCIENOBaHHUS  (DPYHKIUH, HAXOAWTh HauOOJbIINE U
HaVMEHBIINE 3HAueHHWA (QYHKIUH; CTPOUTh TpapuKd MHOTOWIEHOB C
MCIOJIb30BAHUEM allapara MaTeMaTHYECKOT0 aHajN3a; IPUMEHSTh MPOU3BOAHYIO
IUISL HAXOXKICHUS HAWTY4IIeTo PEUICHUs B NPUKJIAJHBIX, B TOM YHCIIE COIUAIBHO-
HSKOHOMHYECKUX M (PU3MYECKUX 3ajayax; HaXOJUTh IUIOMAAN U 00bEMBI QUTYp C
MOMOIIBIO MHTETPaja; MPUBOAUTH MPUMEPHl MaTEMAaTHYECKOTO MOACIHPOBAHHS C

NOMOIIbIO AU PepeHInanbHbIX YpaBHEHUH

YMeHue ornepupoBaTh TOHATUAMH: Tpaduk QyHKIMU, oOpaTHas QYHKIUA,
KoMrno3uuusi  (QyHKIMHA, JUHEHHas  (QyHKUMSA, KBagpaTH4Has  (QYHKIHS,
panoHanmbHasE (YHKIHUS, CTETIEHHAass (QYHKIUS, TPUTOHOMETpUYEeCKHe (DYHKIIHH,

oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMM, TMOKa3aTeJdbHass M JorapupMHUUecKas
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GyHKIMK; yMEHHE CTPOUTh TpaduKu HU3Y4YEeHHBIX (DYHKIUI, BBINOIHATH
npeoOpa3zoBanus TpaduKkoB (QYHKIUN, HCIONB30BaTh TpadUKU ISl U3YICHUS
MPOIIECCOB M 3aBUCUMOCTEH, IPH PEILICHUH 33aa4 U3 APYrHX y4eOHBIX MPEAMETOB U
3a1ad M3 peaJbHOM IKW3HM; BBIpAXaTh (OPMYJAMH 3aBUCHMOCTH MEXIy
BEIMYMHAMHU; HCIOJBb30BaTh CBOMCTBa W rpaduku (QYHKIUH A0  penieHus
yYpaBHEHUIl, HEPAaBEHCTB M 3a/ad C IapaMeTpaMi; N300pakaTb Ha KOOPIUHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue peuiatb TEKCTOBBIE 3a/laud Pa3HBIX TUIOB (B TOM 4YHCJE Ha MPOLCHTHI,
JI0JIM U YacTH, Ha JABHKEHHE, padoTy, CTOMMOCTh TOBapOB U yCIYT, HAJOTH, 3aJa4u
u3 00NacTH ympaBlIeHUS JHYHBIMH U CeMEWHBIMH (pUHAHCAMH); COCTaBIISATH
BBIDQKCHUS, YPaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI II0 YCIOBUIO 3aJayH,
MCCIIEI0BATh MOJTYYEHHOE pEIlIeHHe M OLEHUBATh MPaBI0NOJ00HOCTh PE3yJIbTAaTOB;
YMEHHME MOJEIUPOBATh PEAIbHBIE CUTYAllMH Ha S3BIKE MATEMATHKH; COCTABIIATH
BBIDQKCHUS, YpPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBUIO 3aJauH,
UCCIIeIoBaTh IOCTPOCHHBIE MOJENIM C HCHOJIb30BAaHMEM ammapara aiaredpsl,

MHTEPIPETUPOBATH ITOTYyYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh TMOHATHSAMU: CpefaHee apuMETHYecKoe, MeIuaHa,
HauOoNlblllee W HAaWMEHbIIEE 3HAYCHUsS, pa3Max, JJHCIEPCUs, CTaHIApTHOE
OTKJIOHEHHE YHCIOBOrO Habopa; YMEHHME M3BJIEKAaTh, HHTEPIPETUPOBATH
nHpOpManuoo, TMPEACTaBICHHYI0 B TaOiMIax, Ha JAMarpamMmax, rpadukax,
OTPAXKAIOLYI0 CBOMCTBA pEANbHBIX MPOLECCOB W SBICHHUM; IPEICTABISATH
WHPOPMAIIMIO C TOMOMIBIO TAONHWI] U AMAarpaMM; HCCIEIOBATh CTATHCTUYECKHE
AAaHHBIC, B TOM YHCJIC C NPUMCHCHHCM rpa(bﬂqecmflx MCTOHOB M JJICKTPOHHBIX
CpeACTB; TpaHUUeCKHd HCCIEeOBaTh COBMECTHBIC HAOJIOJCHUS C TIOMOIIBIO

JUarpaMM pacCEeUBAHMS U JIMHEMHOU perpeccun

YMeHune omepupoBaTh MOHSATHUSMH: CIyYalWHBIA OIBIT W CIy4allHOE COOBITHE,
BEPOSITHOCTh ~ CIy4allHOTO COOBITHS; yMEHHE BBIYHUCIATH BEPOATHOCTH C
UCIOJIb30BaHUEM TpaHUUecKUX METOJIOB; MPUMEHSATh (OPMYINBI CIOXKEHUS U
YMHOXXEHUSI BEPOSATHOCTEH, (opMyity MOIHOW BeposiTHOCTH, (popmyny beprymim,
KOMOWHATOpHBIC (PaKThl U POPMYIIBI; OIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITHI;
YMEHHME OINEPUPOBATH IOHATUSAMU: ClydailHas BEJIWYMHA, paCIpPEIEIICHUE
BEPOATHOCTEH, MaTeMaTH4yeckoe OXHJIaHue, MJHUCIEepCUss U  CTaHAapTHOe
OTKJIOHEHHE CIy4allHOW BEIMYUHBI, (DYHKIUH paclpeneieHuss U IJIOTHOCTH
pPaBHOMEpPHOr0, TIOKAa3aTEJIbHOIO M HOPMAIbHOIO pacHpeleieHui; yMeHue

HCIIOJB30BaTh CBOMCTBA M3YYCHHBIX pACIpPENEICHUN MU peLIeHUs 3aj]ad;
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3HAKOMCTBO C TIOHSATUSMHU: 3aKOH OOJBIIMX YHCENI, METOIbI BBIOOPOUYHBIX
UCCIIEIOBaHMM; YMEHHE MPUBOJUTh MPUMEPHI NMPOSIBICHUS 3aKOHA OOJIBIIUX YHCET
B TPHUPOJHBIX U OOINECTBEHHBIX SBJICHUSX; YMEHHUE OIEPUPOBATH MOHSATHUSIMU:
COYeTaHHEe, IEePEeCTaHOBKA, YMCJIO COYETAaHUM, YMCIO [EepPEeCTaHOBOK; OWHOM
HeloToHA; yMeHHE TNPUMEHSATh KOMOHMHATOpHBIE (AKThl W PACCYKACHHS s
pelieHrs 3ajay; OLEHUBAaTh BEPOSTHOCTH pealbHbIX COOBITHI; COCTaBIATH

BEPOSITHOCTHYIO MOJIEIb U UHTEPIPETUPOBATD NIOJYYCHHBIA PE3YNIbTAT

YMeHue onepupoBaTh MOHATHUSAMH: TOYKA, MpsAMas, IUIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, Jy4, BEJIWYMHA YIJIa, TJIOCKUH Yroy, JBYIpaHHbBIA yroji, TPpEXrpaHHBIN
Yroja, CKpCIIUBAIOIINECCA TMPAMBIC, IMMAPAJUICIIBHOCT W TMNCPHNCHAUKYIISAPHOCTD
NOpSIMBIX W IJIOCKOCTEH, Yroll MEXIy MNPSMBIMH, Yyrojl MEXAy MNpsMoil u
IJIOCKOCTBIO, YTOJ MEXKAY IJIOCKOCTSIMU, PAcCTOSIHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosiHue MEXAy MNPSAMBIMH, pPACCTOSTHUE MEXAY IUIOCKOCTSAMU;, YyMEHHE
HCIIOJIb30BATh IIPU PCHICHUHN 3aa4 U3YYCHHBIC q)aKTBI U TCOPCMbI TUIAHUMCTPUU,
YMEHHE OLIEHHBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIETO0 MHpa; CTPOUTH
MAaTCMaTUUCCKHUEC MOJCIM C INOMOIIBIO TCOMCTPHUYCCKUX IOHATUH U BCJINYHH,

pelaTh CBA3AHHBIC C HUMU INIPAKTHYCCKUC 3a1a4N

10

YMeHue omnepupoBaTh TMOHATHSAMHU: IUIOMIAAb  (Qurypsl, o00BEM  QUTYpHL,
MHOTOTPAaHHHUK, TNPAaBWIbHBI MHOTOTPAHHUK, CEUYEHHE MHOTOTPaHHUKA, KyO,
napajulelienue]l, Mpu3Ma, NHpaMuaa, QUrypa W MOBEPXHOCTH BpaIICHUS,
WINHAP, KOHYC, map, cdepa, miouaas cGepsl, IIOMmaab MOBEPXHOCTH TUPAMHIBI,
OpU3MBI, KOHYyCa, IMIMHIpPA, 00BEM Ky0a, MPSIMOYTOJIBHOTO IapajuieNeuIIe/a,
MUpPaMUIbI, IPU3MBI, [UINHIPA, KOHYCa, [1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUS
KOHyca W NWIMHApA, TapajyielbHble OCH WJIM OCHOBAaHHUIO, CEUYEHHE IIapa,
TUIOCKOCTh, Kacamomascs cdepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHKa, H300pakaTh MHOTOTPAaHHUKH, QUTYPHI M TOBEPXHOCTH BpAICHUS,
UX CEUEHHS, B TOM YHUCIIE C MMOMOIIBIO AJIEKTPOHHBIX CPECTB; YMEHUE NMPHUMEHSTh
CBOICTBa reOMETPUIECKUX (HUTYpP, CAMOCTOSTETBHO (POPMYIUPOBATH ONPEICICHHS
u3ydyaeMmblX (uryp, BBIBUraTh THIOTE3bl O CBOMCTBaX M  IpH3HAKax
reoOMeTpUYecKuX (Uryp, 0OOCHOBBIBATH MM ONPOBEPraTh MX; YMEHHE HMPOBOANUTH
Kinaccuukanuioo (GUryp mo paszIMyYHBIM TNPU3HAKaM, BBIIOJIHATH HEOOXOIUMbBIE

AOMNOJHHUTCIIBHBIC TIOCTPOCHUA

11

YMmenune ONneprupoBaTh MNMOHATHUAMHU: IOBUKCHUC B MPOCTPAHCTBC, HapaHHCHBHBIﬁ
MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE, MOBOPOT, MPEOOpa30BaHKE

nos1o0us, mogoOHbIe (PUTYpHI; yMEHUE pacliO3HaBaTh paBHbIC U IOJOOHBIE (PUTYPHI,
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B TOM YHCIIE B IIPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIOIb30BaTh T€OMETPUUECKHE
OTHOIICHUS NIPU pPEIICHUH 33/1a4; HAXOIUTh I'€OMETPUYECKHE BEIWYMHBI (JUIMHA,
yroJ, IIomaas, 00bEM) MpU PEeIICHUH 3a7ad U3 JPYTruX y4eOHBIX MPEIMETOB U U3
peanbHON KM3HU; YMEHHUE BBIYHCISTH T€OMETPUYCCKHE BEIMYMHBI (UTMHA, YTOI,
oAb, 00BEM, IJIOLIAIb MOBEPXHOCTH), UCHOJIB3ysd H3Yy4eHHBIE (HOPMYJBI U
METOJIb, B TOM 4HCIE: IUION@]b HOBEPXHOCTH THUPAMUMIBI, TPHU3MBI, KOHYCA,
WIMHIPA, TUomans cdepbl; 00bEM Kyba, NPSIMOYTOJILHOTO Mapajulesenunena,
OUpaMUIBl, TPU3MBI, LMIMHApPA, KOHYCa, Iapa; yMEHHE HaXOIUTh OTHOIICHHUE

00BEMOB IOTOOHBIX (hUTYp

12

YMeHue onepupoBaTh MOHITHUSMU: MPSMOYTOJIbHAs CUCTEMA KOOPAMHAT, BEKTOP,
KOOpJIUHAThl TOYKH, KOOPJAMWHATHI BEKTOpa, CyMMa BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCIIO, Pa3jOXKEHHE BEKTOpa Mo 0a3ucy, CKAISIpHOE MPOW3BEICHUE,
BEKTOPHOE TPOM3BEJCHHE, Yrol MEXIy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN M KOOPAMHATHBIA METOJ JJIS PEIICHUs] TEOMETPUUECKUX 3a/1a4u U 3a/1a4

IpYTUX y4eOHBIX MPEIMETOB

13

YMeHue BBIOMpATh MOAXOJAIIMH METON [Js pelleHHs 3ajJadd; IOHUMaHHE
3HaYMMOCTH MATEMaTHKH B M3yYEHUU MPUPOAHBIX M OOIIECTBEHHBIX MPOLECCOB U
SBJICHUN; YMEHHE PACIIO3HABATH IIPOSIBIICHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE,
YMEHUE IIPUBOJUTH NIPUMEPBI MATEMATUYECKUX OTKPBITUHA POCCUMCKON U MUPOBOU

MaTeMaTUYECKON HayKH1
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IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET
12 Panmonanbubie yucna. OOBIKHOBEHHBIE W JIECATUYHBIC JPOOH, NMPOLEHTHI, OECKOHEYHBIE
' MePUOIUYECKHE TpoOH
13 Apudmernueckuii KOpeHb HATYpaIbHON cTeneHH. J{eHCcTBHs ¢ apuMETUYECKUMU KOPHSIMHU
' HaTypaJibHOM CTENIEHU
1.4 Crenenb c uenbiM mokazaresneM. CTeneHb € palMOHAIbHBIM TOKa3areneM. (CBOMCTBa
. CTENEHU
L5 CuHyc, KOCHHYC M TaHI'€HC 4YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
. YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajibHbIE JOrapu(MbI
HetictBurenbHble uyncia. ApuMeTHYECKHE ONEpalru ¢ JEHCTBUTEIBHBIMU YHCIIAMU.
1.7 [TpuGnuxEHHbIEe BBIYMCIEHUS, TpaBHJa OKPYIJICHHUs, MPUKHUIKA M OIEHKa pe3yibTara
BBIYMCIICHU I
1.8 IIpeoGpazoBanue BbIpaskeHUH
1.9 KommiekcHbie uncna
2 VYpaBHEHHS 1 HEPABEHCTBA
2.1 Llenwie 1 poOHO-palMOHATILHBIC YPaBHEHUS
2.2 HppauroHanbHble ypaBHEHUS
2.3 TpuronHomeTpuyeckne ypaBHEHHUS
24 [TokasaTenbHbBIE U JTOrapu(pMUIECKUE YPaBHEHHSI
2.5 [enbie u 1pOOHO-pallMOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE HEPABEHCTBA
2.8 TpuronoMeTpuyYeCKrue HEPABEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHMs, HEPABEHCTBA U CUCTEMBI € IIapaMETPaMHU
2.11 Martpuna cucTeMsl TMHEHHBIX YpaBHeHUH. OnpeaeauTenb MaTPHULbI
3 DOyHKINUH U TPaPUKH
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OyHknus, cnocoosl 3amanus GyHkuuu. ['paduk GyHkiuu. BzaumHo oOpaTHbie (yHKIINH.

>l Yérupie u Heu€THbIe pyHkuuu. [lepuoanueckue GpyHKIUU
OO6nacth ompeneneHuss ¥ MHOXECTBO 3HaueHMi GyHkumu. Hymn ¢yaknuu. [Ipomexyrku
3.2 3HAKOIMOCTOSAHCTBA. [IpOoMEXYyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHUHUMYMBI
¢byukun. Hanbomnpiiee 1 HauMeHbIIee 3HaYeHNE (PYHKIIUU HA TIPOMEXKYTKE
33 CrenenHass QyHKIOHsS C HaTypaldbHBIM M IelbIM MokazateneM. EE cBoiicTBa u Tpaduk.
' CoiicTBa u rpaduk KOpHS n-0il CTENeHn
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHast u norapudmuyeckas QyHKINH, UX CBOWCTBA U IpaduKu
16 Touku paspbiBa. AcuMnTOoTHl TpadukoB (yHkimid. CBoiicTBa (yHKIMIA, HENIPEPHIBHBIX Ha
' OTpe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN
3.8 Apudmerndeckas u reoMeTpudecKas nmporpeccuu. @opmMyia CI0KHBIX POIEHTOB
4 Hauana marematnyeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
47 [IpumeHneHnne MPOM3BOTHOW K HCCIIENOBAHUIO (YHKIIMA Ha MOHOTOHHOCTH U IKCTPEMYMBI.
' HaxoxxaeHne HanOoJbIIero 1 HAMMEHBIIETO 3HaYeHNS (DYHKIIMK Ha OTpE3Ke
4.3 [lepBooGpasnas. Murterpan
5 MHoxecTBa U JTOTUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiITHOCTD M CTaTUCTHKA
6.1 OnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 dUryphl Ha IOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTH BPAIICHUS
7.5 KoopaunaTel 1 BEKTOpBI
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HpHJ’[O)KGHI/Ie 1 KOHTpOHBHO—I/ISMepI/ITeHBHBIe MaTCpUaJIbl

KonTponbnas padora 1 Axcuomsl ctepeomerpun. CedeHus.

Bapuanm I P

1. TlocTpoHT: ceueHMe, NPpOXOMALICE YEPE3 MHHHH H TOUKH,
BhIICNEHHEIE Ha HepTexke (pHc. 1).

2. Pebpo kyba ABCDA,B,C\D, pasno 2 ¢cm.
Haiidume pacctosmne mexay npameimy AB u B1D.

3. [Hoxaxcume, 410 NMHHY TIEPECEYERNA ABYX Nap NMapawicib- % B
HBIK TUIOCKOCTEH napanneibHEl.

Bapuanm IT

1. TlocTpouTh CevueHHE, MPOXOMALLEE Hepe3 JHHUH M TOUKH,
BRIACTEHHEIEC Ha uepTexxe (pHe. 2).

2. [Han npamoii napannenenunen ABCDA,8,C\D;, ochoBanu-
eM KoToporo fsmserca poM6 ABCD, yron BAD = 30°,
AB=18, BB, =12.

Hatimu mnomane AR, C\D.

3. Henapaanenbhbic otpesks AB s CD neKaT COOTBETCTBCHHO
B NapanielbHbiX MIocKocTAX o ¥ . YTo MokHe cxa3arh O
B3aHMHOM PacIIONOKEHHA npaMbx AC u BO?

KonTponbnas padota 2
B3auMHOe pacnosnoxeHue npsMbIX U INIOCKOCTEN

1 séapuanm
1. Inaronans kyba paBHa 6 cMm. Haiinure:
a) pebpo kyoa;
0) KOCHHYC yria MEXIy JAHaroHajablo Ky0a M IUTOCKOCTHIO OJTHOM M3 €ro IpaHeH.
2. Cropona AB pomba ABCD paBHa a, oguH u3 yrioB paBeH 60°. Uepe3 cTopoHy AB mpoBeneHa

IJIOCKOCTD 0L HA PACCTOSTHUMU OT ToukH D.
a) Haitnure paccrostaue ot Touku C 10 TUIOCKOCTH 0.
6) Ioxaxwure Ha pHUCYHKE JIMHEWHBIN yroi JBYTPAHHOIO yria DABM,

M a.
B) HalIUTE CUHYC yIJIa MEXAY TNIOCKOCThIO pOoMOa U TUIOCKOCTBIO O

2 eapuanm
1. OcHOBaHMEM MPSIMOYTOJBHOIO Mapajljielenuneaa CIyKUT KBaApar; IMaroHallb Mapajvieienunena
paBHa 2 cM, a €ro U3MEpEeHUs
oTHocsTes kKak 1 : 1 : 2. Haitaure:
a) U3MepeHus napasuieienunena;
0) cuHyc yria MeXAy JUaroHalbIo MapajielieluIeaa U MIIOCKOCTHIO0 €ro OCHOBAHUSI.
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2. Cropona «kBaapata ABCD paBHaa. UYepe3 cTopoHy AD mpoBe/ieHa IIJIOCKOCTH 0O  Ha

paccTosHUU OT TOYKHU B.
a) Haiinure paccrostuue ot To4ku C 10 MIOCKOCTH (L.
0) Ilokaxwure Ha pHUCYHKE JTUHEWHBIN yToa JIBYTPaHHOTO yria BADM,

M a.
B) Haiinure cuHyc yria Mexay IUIOCKOCTBIO KBaJIpaTa v IIOCKOCTBIO 0.

KontponbHas padota
3 Yrubl u paccTosiHUSA
BapwuanT 1

Ne 1. U3 Touku A mipoBeaeHbI K tuiockocTu o HakinoHHbie AE n AF, obpasyromme ¢ Heit yribr 30° u 60°
cooTBeTCTBEHHO. Haiinnure npoexunto HakIoHHON AF Ha MJI0CKOCTH 0, €ciy MpoeKus HakinoHHOW AE Ha
ATy TJIOCKOCTh paBHa 6 cMm.

Ne 2. Touka B npuHaayiexuT oqHON U3 rpaHell IBYTPAHHOIO yIjla U yAaleHa OT APYroi rpaHu Ha 43 cm.
Haiinure paccrosiaue ot Touku B 10 pedpa 1ByrpaHHOrO yriia, €Ciiv BEIMYMHA 3TOTO yria paBHa 60°.

Ne 3. Vroa mexnay ninockoctsimu TpeyroibHUKoB ABM n ABK pasen 30°, AM = BM = 20 cm, AK = BK
=267 cm, AB = 32 cm. Haitaure orpesox MK.

Ne 4. TTnockoctH o ¥ B mepneHauKyIsspHbl. [IpsimMas @ — nuHus ux nepeceyenus. B miockocTu o
BBIOpAJIM TOUKY A, a B INIOCKOCTH 3 — TOYKY B Takue, 4To pacCcTOSHUS OT HUX JI0 MPSIMOU a paBHBI 4 CM
1 5 cM cooTBeTcTBEeHHO. HaiiauTe paccTosinue Mexay Toukamu A u B, eciim paccTosiHue MEXAy UX
IIPOCKLUAMHU HA NPAMYIO @ PABHO 242 em.

Ne 5. Yepes Bepunny B kBagpata ABCD nposenu nepnenaukynsp MB k mmockoctu kBaapara. Yron
Mexay npsasmoit MD u nockocTso kBazgpara paseH 60°. Haiinure yron mexay miaockoctsiMu ABC u
MCD.

Bapuant2

Ne 1. U3 Touku M mpoBeneHsI k miockoctu B HakiioHHbie MA 1 MB, o6pa3zyrommue ¢ Helt yrist 60° u 45°
cooTBeTcTBeHHO. Haiinure npoeknuto HakaoHHOW MB Ha mimockocts B, ecnmu AM = 8V3 cm.

Ne 2. Touka C npuHAUIeKHUT OJTHOW U3 TPaHEl ABYTPaHHOTO yria U yJajeHa oT ero pedpa Ha 14 cMm.
Haitaure paccrosinue ot Touku C 10 Apyroil rpaHy ABYTPAHHOTO yIJja, €CIU BEJIMYMHA 3TOTO yria paBHA
30°.

Ne 3. Vron mexny mnockoctsimu tpeyroiabHukoB DCF n DEF pasen 45°, DE = EF = 92 cm, DC = CF =
15 cMm, DF = 24 cm. Haitaute otpe3ok CE.

Ne 4, TTnockoctr o v f nepneHAUKYIApHBL. [Ipsmas ¢ — nmuHUS UX nepecedeHus. B mimockocTu o
BbIOpaK TOUKy M, a B IIOCKOCTH 3 — TOuKy N Takue, 4TO PacCTOSHUS OT HUX JI0 MIPSIMOM ¢ paBHBI 6 cM
1 7 CM COOTBETCTBEHHO. HalinuTe paccTossHre MEXly OCHOBAHHMSIMU NEPIEHANKYJIPOB, IPOBEIEHHBIX U3
Toyek M u N K npsIMOH ¢, eciii pacCTossHUE Mex 1y Toukamu M u N paBHO V110 em.

Ne §. YUepes Bepumny A kBagpata ABCD nposenu nepnenaukyiisip MA K mIIOCKOCTH KBaapaTa. YTod
Mmexay miockoctssMu ABC u BMC pasen 30°. Haiinure yron mexay npsimoir MC 1 III0CKOCTBIO
KBaJpara.

Konrponsnas pabdora 4
MHororpaHHUKHU

1 sapuanm
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1. OcHoBanuem nupamunbl DABC sBisieTcs NpaBUIIbHBIA TpeyroibHUK ABC, cTOpoHa KOTOPOIO
paBHa a. Pebpo DA mepneHnukynsipHo K 1iockoctd ABC, a miockocte DBC cocTaBisier ¢
mockocThio ABC yron B 30°. Haitnure moniaab 60KOBOM MOBEPXHOCTH MTHUPAMHU/IBI.

2. OcHoBanueM npsimoro mnapaienenunena ABCDA1B1C1D sBnsercs pomb ABCD, ctopoHa
KOoTOporo paBHa a 1 yroia paseH 60°. Ilmockocts AD1C) cOCTaBIsIET € IJIOCKOCTHIO OCHOBAHUS YroJl B
60°. Haiinure:

a) BBICOTY poM0a;

0) BBICOTY MapasuIeNIenuIeaa;

B) IJIOMIA (s OOKOBOM MOBEPXHOCTH MapajlIe/ICIIUIIC/Ia;

I') IJTOIIA/Ib MOBEPXHOCTHU Mapajuiejenuneaa

2 eapuanm
1. OcnoBanuem mmpamugasl MABCD sBnsercs kBagpar ABCD, pebpo MD mnepneHIuKymsipHO K
m10ckocTy ocHoBanusi, AD = DM = q. Haiigure miomaab NoBEpXHOCTH TUPAMUIBI.
2. OcHoBanueM npsmoro napamienenunena ABCDAB1CiDi seagercs napamienorpamm ABCD,

CTOPOHBI KOTOPOT'O PaBHBI a 2

U 2a, ocTpelii yron paBeH 45°. Beicora mnapamenenunena paBHa MEHBUIEH BbICOTE
napasienorpamma. Halinure:

a) MEHBIIYIO BBICOTY MapajlIeIorpaMMa;

0) yroa mexay miockoctbio ABCi 1 TNIOCKOCTBIO OCHOBAHHS;

B) IJI0M1a/1b OOKOBOW MOBEPXHOCTH MapajuIeIeIUIea;

I') IUIOUIa/1b MOBEPXHOCTHU Mapajuieenunesa.

Hroromsasa KOHTPOJIbHast p360T3

Bapuanr 1
1. Jan npamoyronbHbIil TpeyroibHUK ABC ¢ runorenysoit AC = 13 cm u karetom BC =5 cMm.
Otpesok SA = 12 cM, — nepnenaukyisap k miockoctu ABC.
a) Haitnure | AS + SC + CB |; 6) Haitgute yron mexay npsimoit SB u mutockocteio ABC.
2. B npaBuiIbHOM YETBIPEXYroJIbHOW MUpaMU/JIE AMAroHaab OCHOBAHMS paBHA 8V2 cm, a JBYI'PaHHBIN
yroJi pyu OCHOBaHUM paBeH 60°. Haligure miomaas moaHON NOBEPXHOCTH MUPAMHU/IBI.
3. [Tocrpoiite ceuenne kyoa ABCDA B 1C D1, mpoxonsieit uepe3 Bepmuny D u cepeausl pedep
AA1u AiB1.
Bapuanr 2
1. Han npsimoyronsHbiii TpeyrosibHUK ABC ¢ runorenysoit AC = 16 cm u katetom BC = 12 cm.
Otpesok SC =20 cM, — nepneHauKyssip kK miockoctu ABC.
a) Haiinute | CS + CB + BA |; 6) Haiiaure yron mexny npsiMmoit SA u mtockoctbio ABC.
2. B npaBuiibHOM 4eTHIPEXyrOJIbHON MUpAaMU/JIE AMArOHAIb OCHOBAHMS paBHA 43 cm, a JBYI'PaHHBIN
yroJ npu ocHoBaHuu paBeH 60°. HaliguTe muiomiaab mNoJHON MOBEPXHOCTH MUPAMHUIBIL.
3. [Tocrpoiite ceuenne kyoa ABCDAB1C D1, mpoxoasieit uepe3 npsimyto AB u cepenuny pedpa
BiC1.
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YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE OBPA30OBATEJIBHOI'O ITPOLLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
MaremMaruka: anredpa 1 Hauajao MaTeMaTHIecKoro aHanu3a, reomerpus. ['eomerpus 10-11 kimace:
JI.LA.AtanacsH, B.®.byry3os, C.B.Kagomues u ap.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Matemaruka 115 nocrynaomux B BY3b1: yued nocooue/N.d.11lapeirun,-6-e nu3ganue, CTepUOTHIL.-
M.:JIpoda, 2006,-479

Coopnuk 3amau o reomerpun, 5000 3anau ¢ orBeramu/WU.d.1lapeirun, P.K. I'opaun, - M.;000
“UznarensctBo Actpens”’,2001 1. -400 c, u.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

https://interneturok.ru/article/uroki-matematiki
http://www.ctege.org/
http://mathege.ru
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http://www.ctege.org/
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