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HHOACHUMTEJIBHASA 3AIIMCKA

['eometpust siBisieTCs OAHUM W3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIETo
00pa3oBaHusl, TaK KaKk 00eCeYMBaET BOZMOXKHOCTh U3yUYE€HHUS IUCHIUILTUH €CTECTBEHHO-
HAyYHOM HANpPaBIEHHOCTH U TMPEAMETOB TyMaHUTapHOro wLuKiIa. [lOCKOIbKY
JIOTUYECKOE MBIIUIeHNEe, (HOopMUpyEeMOoe TPH M3YYCHUH OOYYAIOIIMMUCS MOHSTHHHBIX
OCHOB T€OMETpUH, MPHU J0KA3aTEIbCTBE TEOPEM M MOCTPOCHHUH ILIETIOYKH JIOTUYECKUX
YTBEPXKJICHUA TpU PEIICHUH TEOMETPUYECKUX 3a/lady, YMEHUE BBIIBUTaTh M
OMpOBEPrarb TUIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS TMPU PEIICHUH 3a]ad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Llenr ocBoeHus mporpammbl yueOHoro kypca «['eomerpusi» Ha yriayOn€HHOM
YpPOBHE — Pa3BUTHE WHJMUBHUAYAIbHBIX CIHOCOOHOCTEH OOydYaromMXCA MPU WU3YYECHUU
T€OMETPHUH, KaK COCTaBJISIONIECH peaMeTHON ob0nacTu «MaremaTtuka U HHPpOpMaTUKA»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOIb30BaHUA 0oyiee TIyOOoKHX
TCOMETPUYECKHUX 3HAHUU M JIEHCTBUM, CIEITU(UIHBIX TEOMETPUHU, U HEOOXOUMBIX IS
YCHEIIHOTO MPOo(ecCHOHANBHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIOJIH30BAaHUEM
MaTEMaTUKH.

[IpuopureTHBIMU 3ajladaMu  Kypca TE€OMETpPUM Ha YIIyOJIEHHOM YpOBHE,
PaCIIMPSIONIIMH U yCHIIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paciMpeHne TMPEACTaBICHUS O TEOMETPUHM KaK YacTH MHPOBOU KYJIBTYpHl H
(dbopMupOBaHKE OCO3HAHUS B3AUMOCBSI3H TECOMETPUH C OKPYKAIOIIIM MHPOM;

dbopMHpoBaHUE MPEACTaBICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEHIIINX
MaTEMaTUYECKUX MOJIETISAX, TMO3BOJSIONMIUX OINUCHIBATh W HM3y4aTh pa3HbIC SBICHUS
OKpYKaroIIero MUpa, 3HaHWE TOHATUHHOTO ammapara mo pasgeny «CTrepeoMeTpHsd)
y4e0HOTO Kypca reOMETpHH;

dbopMHpOBaHHE YMEHHUS BJIaJ€Th OCHOBHBIMHU TMOHATHUSAMH O TMPOCTPAHCTBEHHBIX
durypax M MX OCHOBHBIMU CBOWCTBaMH, 3HaHHWE TeopeMm, (OpPMYyJl U yMEHUE HUX
NPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMbl U HAXOJUTh HECTAHJIAPTHBIE CIIOCOOBI
pelIeHus 3aaaq;

dbopMupoBaHrE YMEHHSI paclio3HaBaTh HA YEPTEKAX, MOJIENISIX U B PEATbHOM MUPE
MHOTOTPAHHHUKH U TeJIa BpallleHusl, KOHCTPYUPOBATh TEOMETPUIECCKHE MOJICIIN;

dbopMHpOBaHWE TOHUMAHHS BO3MOXKHOCTH AaKCHOMATHYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX Teopuid, (OPMHUPOBAHWE IIOHUMAHUS POJIM AKCHOMATHKH TIPH
IIPOBEJICHUN PACCYKICHUN;

dopMupoBaHHE yMEHHUS BIAJIETh METOJAaMH JIOKA3aTeIbCTB U aJTOPUTMOB
perieHusi, YMEHUs UX MPUMEHSATh, MPOBOAUTH JOKA3aTCIbHBIC PACCYXKIACHUS B XOJIE
peIIeHUsT CTePEOMETPUYECKUX 3aJad W 3a7a4 C MPAKTUYECKUM COJCp>KaHUEM,
¢opMupoBaHrEe TMPEACTaBICHUS O HEOOXOAMMOCTH J0Ka3aTeNbCTB MPU OOOCHOBAHUHU
MaTEMaTHYECKUX YTBEPKICHUA M POJM aKCHMOMATHUKH B TIPOBEJCHHUH JICTyKTHBHBIX
pacCyKIeHUN;



pa3BUTHE U  COBEPIICHCTBOBAHME  HWHTEUIEKTYaJbHBIX U TBOPYECKUX
CIOCOOHOCTEM 00ydYarommxcsi, MO3HABATEIbHOW aKTMBHOCTH, HCCIIEI0BATEIbCKIX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPUH;

dbopmupoBanre (GYHKIMOHAIBHOM TIPAMOTHOCTH, PEJIEBAHTHON TIE€OMETPUHU:
YMEHUSI paclo3HaBaTh MPOSIBICHHUS TE€OMETPUUECKUX TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTyallUsIX W TPU HU3YUYCHUH JPYTHX
y4eOHBIX NPEIMETOB, IPOSBICHHS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOIETMPOBAHUS
peanbHBIX CHUTyalud, HCCIEJOBAaHUS IOCTPOCHHBIX MOJENEH, HWHTEpIpeTalun
MOJIyYEHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COJIEpXKaTEIbHBIMU JIMHUAMH yueOHOTO Kypca «I'eomerpusi» B 10—-11
Kiaccax sBisitorcsa: «lIpsiMble M MIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOTrpaHHUKNY,
«Tema Bpamenus», «BeKTOpsl M KOOPAWMHATHI B IPOCTPAHCTBE», «JIBMXKEHUA B
IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMUA T'€OMETPpUM Ha yriayOnéHHOM ypoBHe oOyudenust B 10-11
KJIaccax, OTHOCUTCA KO BCEM COJEp)KATEJIbHBIM JIMHUSAM Y4e€0HOro Kypca, a
(opMHpOBaHUE JTOTUYECKUX YMEHUUN paclpelesieTcss He TOJbKO MO COAEP/KaTEeIbHBIM
JUHUSAM, HO U 1o rogaM oOydenus. CojepxkaHue 0Opa30BaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yJbTaTaM  ocBoeHus  DexaepanbHOil  pabouelt  mporpammel,
pacupenenéHHbIM MO0 rojaM oOy4YeHHs, CTPYKTYpUPOBAHO TaKUM 0Opa3zoM, 4TOOBI KO
BCEM  OCHOBHBIM, NPHUHIMIHAIBHBIM  BONpocaM  oOOydaromigecs  oO0palainuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHU30BaTh OBJIAJIEHUE TIE€OMETPUUYECKHUMU
MOHATUSIMA W HABBIKAMHM TOCJEAOBATEIbHO W TIOCTYIATEIbHO, C COOJIIOJCHHEM
OPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYaTh B OOIIYIO CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOy4YaromMxcs, pacuupsis U yriayosnsas e€, oOpa3ys
MIPOYHbIE MHOKECTBEHHBIE CBS3U.

[lepexon Kk M3y4eHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBuss  gans  auddepeHnmanyu  oOy4eHHS,  MOCTPOCHUS
WHIAMBUYaIbHBIX 00pa30BaTeNbHBIX MPOrpaMM, 00€CTeunuTh yriayOnEéHHOE H3ydeHHUE
reOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

NOJATOTOBUTH OOYHYAIOMIMXCA K MPOJOKEHHUIO M3YUYEHHUS MATEMATHKU C YUYETOM
BbIOOpa Oynymie mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIy OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzydenue yueGHoro kypca «I'eomeTtpusi» Ha yriryOJaEHHOM ypOBHE OTBOJUTCS
204 4gaca: B 10 xnacce — 102 ygaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B
HEJIENI0).



COIEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUA CTEpPEOMETpUH. Touka, mpsimasi, MIOCKOCTb, TPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroIIMecs,
IapajulesIbHble M CKpeIIMBaromuecs npsMble. [IpU3HaKu CKpEIMBAIOMKUXCS IPSMBIX.
[TapannenbHOCTh MPAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIBHBIE NPSAMbBIE B
IIPOCTPAHCTBE, MAPAIUICITBHOCTD TPEX NPSAMBIX, MTAPAJLICITBHOCTD IIPSIMOU U IIJIOCKOCTH.
[TapamiensHOe M UEHTpAJbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBA TNapajieIbHOrO MNpoeKTUpoBaHus. M3o00paxeHue ¢uryp B mNapauielbHOU
MPOEKIMHU. YTJbl C COHAIIPAaBICHHBIMM CTOPOHAMH, YIOJ MEXKAYy NpPSIMBIMUA B
npocTpancTBe. [lapamnenbHOCTh IUIOCKOCTEN: MapaliesibHbIE IIJIOCKOCTH, CBOWMCTBA
napajuleabHbIX IockocTel. [Ipocreiiue npocTpaHCTBEHHbIE (DUTYPBI HA TJIOCKOCTH:
TETpa’aAp, MapaJIIEIEITUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISAPHOCTh NPSAMOM M IUIOCKOCTH: TIEPIIEHANKYJISIPHBIE TPAMBIE B
IIPOCTPAHCTBE, MPSIMBbIC MMAPAJUICIIBHBIE U MEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK
IIEPIIEHAMKYJIAPHOCTU INPAMOW M IUIOCKOCTH, TEOpEMa O MPSIMON NEPHEHIUKYJIAPHOU
wiockocTh. OpTOroHaJpHOE IMPOEKTUpOBaHMWE. IlepneHAMKYyJIAsp M HAKIOHHBIE:
PacCTOSIHUE OT TOYKH 10 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MJIOCKOCTH, MPOCKIHUS
(burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
NEPIEHANKYJIAPHOCTU IBYX IUIOCKOCTEN. Teopema 0 TpEX nepneHIuKyJsapax.

YTrabel B IPOCTPAHCTBE: YTOJI MEXKIY IPSMON U IUIOCKOCTBIO, ABYIPAHHBIA YIOJI,
JIMHEWHBIA yTOJ IBYTPAHHOIO yria. TpE€XrpaHHbIM U MHOTrOrpaHHbIE Yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTIPAHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Buner MHOrorpanHukoB, pas3BépTka MHOrorpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma, npsiMas M HakKJOHHAs NpU3MbI, OOKOBash U TOJIHAS MOBEPXHOCTb MPHU3MBI.
[Tapannenenunen, mpsMOYrOJbHBIA Tapajieienunes; U ero cBoicTtBa. Kparyaliue
IyTU Ha MOBEPXHOCTU MHOTOrpaHHuka. Teopema Jiinepa. [IpocTpaHncTBeHHAast TeopeMa
[Tudaropa. [Mupamuna: n-yroiapHas nmupamuja, MPaBUJIbHAS U yCECYEHHAS MUPAMHUJIBI.
CpoiictBa p&bep u OOKOBBIX TpaHEH TMpaBWIbHONW mHpaMubl. [IpaBuIbHBIC
MHOTOTPAaHHHUKHW: TIpaBUWJIbHAS TpU3Ma M [paBWIbHAsA NUPaMUIa, IpaBUIbHAS
TpeyroJibHasi MUpaMUJa U MPaBUIbHBIN TeTpasap, KyO. IIpeacraBnenue o mpaBUIbHBIX
MHOT'OTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.

Boruncnenue 3rneMeHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHaiu, yriel. [Lmomans
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBAHUIHA,



TeopeMa 0 OOKOBOM MOBEPXHOCTU MPSIMON Mpu3Mbl. [lnonaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHOW MUPAMHU/IBI, TEOPEMA O IUIOIIAIN YCEUEHHON MUPAMU/IBL.

CummMmeTpus B TOPOCTPAHCTBE.  DJIEMEHTHI ~ CUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHMMETpuss B  NpPaBWIBHOM MHOTOTPAHHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETpUS MPABWIbHBIX IPU3M, CHUMMETPHUS IPaBUIBHOU
MMHUPAMU/IBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, MJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbl KOJUIMHEApPHBIE, COHANpPABJICHHBIE W IPOTHUBONOJIOKHO HAIPaBICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. [leHCTBUSI C BEKTOpaMH: CIIOKEHHE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOKEHHE BEKTOopa Ha uucio. CBoiicTBa
CIOXKEHHUsI BEKTOpOB. (CBOWMCTBA YMHOXEHHS BEKTOopa Ha uyucio. I[loHsTue
KOMIUIaHApHbIE BEKTOPBL. [Ipu3Hak komruiaHapHocTH TPEX BeKTOpoB. [IpaBuiio
napajuienenunena. lTeopema O pasjgoKEHUM BEKTOpa MO TPEM HEKOMILUIAHAPHBIM
BekTopaMm. IIpsimoyronpHass cucremMa KOOPIMHAT B MpocTpaHcTBe. KoopauHatsl
BekTOpa. CBsA3b MEXAY KOOPAWHATAMU BEKTOpPA U KOOPAWHATAMHU TOUEK. YTOJ MEXIY
BeKTOpamu. CKaJsIpHOE IPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TonsiTUsA:  HMIMHApPUYECKAss  MOBEPXHOCTh,  KOHHUYECKAas  TMOBEPXHOCTH,
chepudeckas MOBEPXHOCTb, 00pa3yroIre moBepxHocTeil. Tena BpaileHus: MWIAHID,
KOHYC, YCEUE€HHBIN KOHYC, chepa, map. Bzanmuaoe pacmonoxenune chepbl U MI0CKOCTH,
KacaTeibHasl ITUIOCKOCTh K cdepe. M3o0paxeHwe Ten BpalieHWss Ha IUIOCKOCTH.
Pa3zBépTka nunuuapa u konyca. Cummetpusi chepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME MPSAMOYTOIHLHOTO
napayenenunena u ciuencteus u3z He€. O0BbEM mNpsAMONW W HAKIOHHOW TPU3MBI,
MATUHAPA, TUpaMUIbl U KoHyca. O0BEM 11apa 1 mapoBOTro CErMEHTa.

KomMOunHanuu ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3ma, BircaHHas B MVIHHID,
omucaHHas okoyio nuiauHApa. [lepecedyenne cdepsl u mapa ¢ miockocThio. Kacanme
mapa u cdepsl WIOCKocThio. [loHATHE MHOTOTpAaHHHMKA, OMMCAHHOTO OKOJIO CQephl,
cdepsl, BIUCAHHOW B MHOTOTPAaHHUK WJIM TEJIO BPAIIICHHUS.

[Imomans MOBEPXHOCTH IWJIMHApPA, KOHYyca, IUlomaab cdepbl U €€ yacTeil.
[Tomobue B mpoctpancTBe. OTHOMIEHHE 00BEMOB, TIOMIACH MOBEPXHOCTEH MOAOOHBIX
¢uryp. IlpeoOpazoBanue momaoOus, TOMOTETHs. Pemienuwe 3amad Ha TIJIIOCKOCTH C
MCIIOJIb30BAaHUEM CTEPEOMETPUICCKUX METOIOB.

[TocTpoeHre cedeHHWd MHOTOTPAHHHUKOB W TEJl BPAIICHUS: CEUYCHUS IMJIMHIPA
(mapajyuienbHO W MEPIEHIUKYJISIPHO OCH), CEUCHHSI KOHYyca (MapajuiesibHble OCHOBAHUIO
Y TIPOXOJIAIIME Yepe3 BEPIINHY), CEUCHHS IIapa, METObI TOCTPOSHUSI CEUCHHI: METOJ]
CJIEIOB, METOJI BHYTPEHHETO MTPOCKTUPOBAHMSI, METOJ] TIEPEHOCA CEKYIIIEH MIOCKOCTH.



BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B npoctpancTBe. Onepanuu Haj BeKTOopamu. BekTopHOe yMHOXEHUE
BEKTOpPOB. CBOICTBAa BEKTOPHOIO YMHOXEHUS. [IpsMoyronbHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopaunaTel Bekropa. Pasnoxenue Bekropa no 6asucy. KoopannarHo-
BEKTOPHBIM METOJ IPU PEUICHUU T€OMETPUUECKUX 3a1ad.

J{BM2KeHMSl B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpaxkenus. J{BrmkeHus u paBeHcTBO duryp. Obuiue
CBOWCTBA JBWKCHMU. BHIBl JBWKEHMM: IAapajuIeNIbHBIA MEPEHOC, LEHTpaIbHAsA
CUMMETpUs, 3€pKajbHasi CUMMETpHUs, NOBOPOT BOKpyr mnpsimoil. IIpeoOpazoBanus
nono6us. [psimas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE CPEJHEIO
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONH MO3UIUMU OOYYaroIIerocss Kak aKTUBHOTO W
OTBETCTBEHHOI'O WJIEHAa POCCHIICKOrO OOIlIeCTBa, MPEICTABICHUE O MATEMaTUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHHUM, TPOIIEAYP IPaKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHL U JIPYToe), YMEHUE B3aUMOJCHCTBOBATh C COIUATBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUMCKONW TIpaKJaHCKOW WACHTUYHOCTH, YBaXKEHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, ILIEHHOCTHOE OTHOIICHHUE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMAaTHKOB M POCCHICKOW MaTEMaTHYE€CKOM IIKOJIBI,
UCIIOJIb30BAHUE ITHX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH PpOCCHIICKOrO Hapoja, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUW HAYKHU U ACATEIBHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIICHUN, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acleKTaM pa3jIMyHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocMTaAHKE:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEeMaTUYECKHWE 3HAHUS B HMHTEpecax
310pOBOro M 0e€30macHOro oOpas3a KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0POBOE TMMHTaHWE, COAJTAHCHPOBAHHBIM PEKUM 3aHATHM M OTIbIXA,
perynsipHas pu3nyeckass akTUBHOCTD), (PU3NUECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTHUBHO-03/I0POBUTEIBHON J1€ATENbHOCTBIO;

6) TpynoBoe BocniMTaHuUeE:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTU TPYAOIIO0HUS, HHTEPEC K Pa3InYHBIM
chepaMm TpOPECCHOHAIBHONW JIEATEIbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW U €€
MPWIOKEHUSIMUA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiel mnpodeccun u
peaqn30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIIOCOOHOCTHh K
MaTEeMaTUYeCKOMy OOpa30BaHMIO W CaMOOOPA30BAHMIO HA MPOTSHKEHUHM BCEU KU3HM,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHHM MPAKTUYECKUX 3a/1ad MAaTEeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCTh YKOJIOTHYECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COLIMAIBHO-
AKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOM U COLMAIBHOM Cpenbl,
OCO3HaHME TJ00AILHOTO XapakTepa »JKOJOTMYECKUX MpoOjeM, OpHeHTalus Ha
IPUMEHECHHE MaTeMaTHYCCKUX 3HAHUM JJI pelieHus 3ajad B 00JIaCTH OKpY’Karolen
cpedbl, TUIAHUPOBAHUE TIOCTYNKOB M OIEGHKH HMX BO3MOXKHBIX IMOCIEACTBHM IS
OKPYXKaroLIen Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEeMaTUYECKOM HayKH Kak
chepbl 4eT0OBEUECKOMN JIeITeIbHOCTH, ATAIlOB €€ Pa3BUTHUS M 3HAUYMMOCTH JIJISI Pa3BUTHUS
IUBWIN3ALNY, OBJIAJCHUE S3bIKOM MaTEMaTHUKA M MaTeMaTH4YeCKOM KYyJIbTYpOH Kak
CPEACTBOM  IO3HAHUS  MHUpa, TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
HCCIIEIOBATEIBbCKYIO ACSATEIIbHOCTh HHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBUSIBIIATH W XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, MOHATHH, OTHOIICHUN MEXIY MOHATHAMH, (HOPMYIMpPOBATH ONPEACICHUS
HNOHATUN, YCTaHABIMBAaTh CYIIECTBEHHBIN NpU3HAK Kilaccu(UKalMM, OCHOBAaHUS IJIs
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATENIbHbIE, €MUHUYHBIC, YACTHBIE U O0IIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOPEUYUS B
(akTax, HaHHBIX, HAOJNIOJEHUSX W YTBEPXKICHUSAX, Mpeajgaratb KpUTEpUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

JenaTb BBIBOABI C HCIOJIb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTHBHBIX H
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHHUI 0 aHAJIOTUH;

OPOBOJUTH CAMOCTOSATENIBHO JOKAa3aTeIbCTBA MATEMATHYECKUX YTBEPKICHUIM
(OpsiMBlE M OT MPOTHBHOIO), BBICTPAUBATH APTYMEHTALMIO, NPUBOAUTH HPHUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYICHHS U BHIBOIbI;

BBIOMpATh croco0 penieHus yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pellIeHus1, BIOMpaTh HauboJiee MOAXOIAUINN C yUETOM CaMOCTOSITENIbHO BbIIECIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAk MCCIENOBATENIbCKUM HWHCTPYMEHT IO3HAHMS,
dbopmyMpoBaTh BOMPOCH], (DUKCUPYIOIIKME MPOTUBOpEUYUE, MpoleMy, yCTaHABIMBATh
HUCKOMO€ U JaHHO€, (HOpPMHpOBaATh THUIIOTE3Yy, APTyMEHTHPOBATh CBOIO IO3MIIMIO,
MHEHUE;



IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBbeKTa, SIBJICHHA, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0OBbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIbHO  (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOABI MO pe3yjbTaTam
IPOBEIEHHOI0 HAOJIOJEHUS, UCCIEAOBAHUS, OLICHUBATh JOCTOBEPHOCTH MOJyYEHHBIX
PE3yIBTATOB, BHIBOJOB M 0000IIECHNUI;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TaKKe BBIIBUTaTh
MPEIMOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBIISATE JeUIUTHl UHGOPMAIIMKU, JaHHBIX, HEOOXOIUMBIX I OTBETa Ha
BOIIPOC U JJIsl pEIICHUS 3a/1a4H;

BbIOMpaTh WHGOPMALMIO U3 HCTOYHMKOB DA3NIUYHBIX THUIIOB, aHAIU3HPOBATH,
CUCTEMATHU3UPOBaTh U HHTEPIPETHUPOBATh MH(OpPMALMIO Pa3IUYHBIX BUIOB U (HopM
pEICTaBICHNUS;

CTPYKTYypUpOBaTh HWHGOPMALMIO, MPEACTABIATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OILICHMBATh HAAEKHOCTh MH(YOPMAIMH MO CAMOCTOSITENFHO CHOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHMBepCcaJbHbIe y4eOHbIe JeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXXJIEHUS B COOTBETCTBUU C YCIIOBUSIMH U
LeJISIMU OOLLEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJAY PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3yNIbTaT;

B X0J€ OOCYXJEHMs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCY>KIaeMOW TEMBl,
npoOJieMbl, pelaeMoi 3aJlauM, BbICKA3bIBaTh WJIEH, HALlEJICHHbIE HA MOMCK pEIICHHUS,
CONOCTABIIATh CBOM CYXKIAEHUS C CYXACHUSAMH JIpyTHX YYacTHUKOB JUaJIora,
oOHapyKMBaTh pa3IMuMe U CXOACTBO IMO3UIIMM, B KOPPEKTHOU PopMme hopMyIupoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPUMEHTa, HWCCIEI0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
pe3eHTalli U 0OCOOEHHOCTEN ayJUTOPHUHU.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHHUS 3ajlauyd, BBIOMpATh CMOCOO PEIICHUS C
y4ETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:



BJa/IeTh HABBIKAMM IO3HABATEJIBHOM PEQUIEKCUM KaK OCO3HaHMs COBEPILAEMBIX
JNEUCTBUNA M MBICIHMTENBHBIX IPOLIECCOB, HMX pe3yJbTaToOB, BIJAJETh CHOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yJibTaTa PEIICHHs MaTeMaTH4YeCKOM
3a]1a4u;

OPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU pPEIICHUU 3a/ayH,
BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHMBATh COOTBETCTBUE pE3yJIbTaTa IEIU U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTUKEHHUSI WM HEIOCTHKEHUS PpEe3yJbTaTOB JESTEIbHOCTH, HAXOAWTh OIIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMAaTh M HCIHOJIb30BaTh NPEUMYIIECTBA KOMaHIHOM W WHAWBUAYAJIbHON
paboThl IIpU pellIeHUH Y4eOHBIX 3ajay, IPUHHUMATh I1I€JIb COBMECTHOMN NEATEIbHOCTH,
IUIAaHUPOBATh OpPraHMU3alMI0 COBMECTHOW pPalOThl, pacHpenensaTb BUIbl padoT,
JOTOBapUBaThCs, OOCYXKIaThb MPOLECC M pe3ysbTaT padoThl, 00001IaTh MHEHUS
HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (QopMax paboTel (0OCykaeHus, OOMEH MHEHUH,
«MO3TOBBIE HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4YacTb padOThl M KOOPAWHUPOBATH
CBOM JEHCTBHA C APYIMMH WICHAMM KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJIAJA B
00U TPOIYKT O KPUTEPHUAM, C(HPOPMYJIMPOBAHHBIM YUYACTHUKAMH B3aUMOJECHCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss HayqUTCS:

¢ CBOOOJITHO ONEpPUPOBATH OCHOBHBIMU MOHSATUSMHU CTEPEOMETPUM MPHU PELICHUU
3a]1a4 ¥ MPOBEJCHUN MaTEMaTHYECKUX PACCYKIICHUMH;

e MPUMEHATh AaKCHOMBI CTEPEOMETPUU M CJIEACTBUA W3 HHUX TPU PEIICHUH
reOMEeTPUUYECKUX 33/1a4;

e KJTaCCU(DUIIUPOBATh B3aMMHOE PACMOJIOKEHHWE TPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOJIHO ONEPHUPOBATh IMOHSATUSMHU, CBSI3aHHBIMH C yrjamMH B INPOCTPAHCTBE:
MEX]Ty PSMBIMH B IPOCTPAHCTBE, MEXKIY MPSMOM U MJIOCKOCTHIO;

« CBOOOTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMUA C MHOTOTPaHHUKAMU;

¢ CBOOOJIHO pacro3HaBaTh OCHOBHbBIE BUAbl MHOTOTPAHHUKOB (IIpU3Ma, MUpaMH/a,
NPSIMOYTOJIbHBIN Mapauienenumnes, Ky0);

e KJIaCCU(UIIUPOBATH MHOTOTPAHHUKH, BRIOWPAsi OCHOBAHHUS JIJIsl KJlacCU(UKaInK;

e CBOOOJTHO OTEPHPOBATh MOHATHSMH, CBSI3aHHBIMU C CEYCHHEM MHOTOTPAaHHHKOB
TUIOCKOCTBIO;

* BBIMIOJIHATh TapajljieIbHOE, LEHTPaIbHOE MU OPTOrOHAJIbHOE IMPOECKTHUPOBAHHE
(Guryp Ha IIOCKOCTh, BHIOJIHATH N300pakeHus (GUryp Ha MI0CKOCTH;



e CTPOUTh CEUYEHUST MHOTOTPAHHUKOB PA3JIMYHBIMA METOJAaMH, BBINOIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD: BUA
CBEpXY, COOKY, CHU3Y;

¢ BBIUUCIIATh ITUIOMIAAM TMOBEPXHOCTEM MHOTOIPAHHUKOB (MpU3Ma, MUPAMHJA),
r€OMETPUYECKUX TeJ C TPUMEHEHUEM HopMyIT;

e CBOOOJTHO ONEPUPOBATh MOHITUAMU: CUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBI;

¢ CBOOOJTHO  OMEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpam U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJIHSATH ACHCTBUS HAJl BEKTOPaMU;

e pEIIATh 33Ja4M Ha JI0KA3aTEIbCTBO MAaTEMATUYECKUX OTHOIICHUN U HAXOXKICHHUE
T€OMETPUUYECKUX BETUYMH, TNPUMEHSS H3BECTHBIE METOABI IPH PEIICHUU
MaTeMaTHUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH;

eIPUMEHATh  NPOCTEHIIME  MpOrpaMMHBIE  CPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1aY;

e U3BJICKaTh, NPe0Opa3OBbIBATH M  UHTEPIPETHPOBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX;

e IPUMEHSATh TOJYUYEHHbIC 3HAHUS Ha NPAKTUKE: CPAaBHHUBATh U aHAJIM3UPOBATh
pealibHbIe CUTYyallud, MPUMEHATh W3YUYCHHBIC TOHSATHS B MPOIECCE IMOMCKa
pelieHus MaTreMaThu4ecku CcGOPMYJIUPOBAHHOW MPOOJIEMBI, MOJAEINPOBAThH
peanbHbIe CUTYAIlMH Ha SI3bIKE T€OMETPUH, UCCIEI0BATh MOCTPOCHHBIE MOJIEIH
C HMCHOJb30BAaHUEM T'€OMETPUUYECKUX TMOHATHI M TEOopeM, ammapara aireopsl,
pelarh MpaKkTUYEeCKHE 337aud, CBA3AHHBIE C HAXOXKJICHUEM TI'€OMETPHUECKHUX
BEJINYMH;

e IMETH MPEACTaBICHUS 00 OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUHU KaK COCTABHOM
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xoniry 11 kiaacca oOyvaromuiicst HAyIUTCs:

¢ CBOOOJIHO  ONEpPUPOBATh IMOHATUSAMH, CBSI3AHHBIMM C  LWJIMHAPUYECKOH,
KOHUYECKOHN U CheprueCcKOoi MOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI MOIYYESHUS;

e ONIEPUPOBATH MOHATHSIMH, CBS3aHHBIMH C TEJIaMH BpAIICHUS: IWIHHIPOM,
KOHyCOM, cpepoii u mapowm;

e pacno3HaBaTh TejJa BpallleHus (UMIMHIP, KOHYC, cdepa U 1ap) U OOBICHITH
CIOCOOBI MOTYUYEHUs TE BpAILICHUS;

e KJ1acCU(UUHUPOBATH B3AMMHOE PACIIOJIOKEHUE CPEPHI U TIOCKOCTH;

e BBIYUCIIATH BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpallleHUs, 00BEMBI U
IJIOUIA/IM TIOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BPAILlEHUS, T€OMETPUUECKUX
TEJ ¢ MpUMEHeHueM (hpopmy;

¢ CBOOOJTHO OTEPHPOBATh TOHATHUSAMHU, CBS3aHHBIMH C KOMOWHALIUAMU TeJ
BpalleHUs] W MHOTOIPAHHMKOB: MHOTOIPAaHHHMK, BIHMCAHHBIA B cdepy u



ONMUCaHHBIM O0KO0JIO cdephl, cpepa, BIUCAHHAS B MHOTOTPAHHUK WIIU TEJIO
BpAILICHMUS;

¢ BBIUKCIIATH COOTHOLIEHHS MEXAY IUIONIaJsIMU TIOBEPXHOCTEH M 00bEMamMu
IIOJTOOHBIX TEI;

e U300paKkaTh U3y4aeMble (PUIYpbI, BBHIIOJIHATH (BBIHOCHBIE) IUIOCKHUE YEPTEXKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (DUTYp: BUA CBEpPXY, COOKY, CHU3Y, CTPOUTH
CEYEHUs TeJl BPAILCHHUS;

e U3BJICKaTh, HMHTEPIPETUPOBATH M  MpPeoOpa3oBbIBATh  HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpPAX, IPEICTABICHHYIO Ha YepTekax
U PUCYHKAX;

e CBOOOJHO ONIEPUPOBATH MTOHATUEM BEKTOP B IPOCTPAHCTBE;

e BBIIIOJIHATH ONIEPALIMU HAJl BEKTOPAMU;

*33/1aBaTh IIJIOCKOCTh YPABHEHUEM B JE€KAPTOBOU CUCTEME KOOPAUHAT;

epeLIATh I€OMETPUYECKUE 3a7a4¥ HA BBIYUCIICHUE YIJIOB MEXAY IPSAMBIMA U
IIJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSIHUM OT TOYKHU 10 IUIOCKOCTH, B LIE€JIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1A NIPY PELIEHNUY;

e CBOOOZHO ONEPUPOBATH MOHIATHIMH, CBA3aHHBIMU C ABUKEHUEM B IIPOCTPAHCTRBE,
3HAaTh CBOMCTBA JBUKCHUN;

* BBITIOJIHATH U300pa’k€HNsI MHOTOTPAHHUKOB M TEJ BpallleHUs NP MapajljieIbHOM
IIEpEHOCE, LEHTPATBbHON CUMMETPUH, 3€PKaIbHON CUMMETPUH, IIPU MOBOPOTE
BOKPYT MPsIMOM, IpeoOpa3oBaHus MOA00US;

¢ CTPOUTH CEYEHUS MHOTOTPAHHMKOB W TE€J BpALCHHS: CEYEHUs LWIMHAPA
(mapamenbHO W NEPHIEHAUKYJSAPHO OCH), CEYEHHs KOHyca (IMapalijielibHble
OCHOBAHUIO U MPOXO/SILME Yepe3 BEPILNHY ), CEUCHHUS 11apa;

* UCITOJIB30BATh METOBI IOCTPOCHMS CEYEHUI: METO CIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYLIEN TNTIOCKOCTH;

e IOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

e IPUMEHATh T€OMETpUUECKHE (DaKThl JUIsl PEIIeHUs CTEPEOMETPUUECKHX 3ajad,
IPEAMNOJIATAIOMIMX HECKOJIBKO IIAaroB PELICHMs, €CIIM YCIOBHUS INPUMEHEHUS
3a/laHbl B IBHOM U HEsIBHOM (hopme;

e PELIATH 3a7a4M HA JOKA3aTEIbCTBO MATEMATUUYECKUX OTHOIIEHUN M HAXOXKIECHUE
r€OMETPUYECKUX BEJINYHH,;

e IPUMEHATH IIPOTPAMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHHMKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHATH IOJYyYECHHBIE 3HAHWS HA IMPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATH U
OLICHUBATh pEaJibHbIE CUTYyallud, NPUMEHATh W3YUYCHHBIC IOHSATHS, TEOPEMBI,
CBOMCTBa B MpOIECCE MOMCKA PEIICHUsS MaTeMaTH4YeCKH CPOpPMYIUPOBAHHOM
npoOJieMbl, MOJIEIMPOBaTh pEabHBIE CHUTyallMd Ha S3BIKE TE€OMETPUH,
UCCIIEN0BAaTh TOCTPOCHHBIE MOJEIH C HCMHOJb30BAHUEM T'€OMETPUYECKHUX
HNOHATUH M TEOpeM, ammapara ainreOpbl, pelarh MPaKTUYECKUEe 3ajaud,
CBSI3aHHBIC C HAXO0XKJACHUEM I'€OMETPUYECKUX BEIINYMH;



e UMETh MIPEACTABICHUS 00 OCHOBHBIX dTarax pa3BUTUS T€OMETPUHU KaK COCTaBHOM
4acTH (PyHIaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  IMpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3anMHOe pacnionoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIBl U pacCTOSHUSA 16 1
MHororpanHuku 7 1
Bekropsl B IpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE

No 11/ HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusre  MparTmseckie (uu¢poBbie)

NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThbI pecypenI

AHanuTH4eckasi FeOMeTpHs 15 1

[ToBTOpEHME, 06061HCHI:IG u 15 |

CUCTEeMaTH3alysl 3HAaHUH

O6bEM MHOTOTpaHHHKA 17 1

Tena BpameHus 24 1

[Tnomany moBepXHOCTH U 0OBEMBI 9 1

KPYTJBIX TEJ

JBro>xeHus 5 1

[ToBTOpEHuUE, 06o6meHIfe u 17 )

CUCTEMaTHU3alus 3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJTACC

Ne

w/n Tema ypoka

OcHoBHbIE TIpaBHiIa H300paKEHUS HA
PHUCYHKE TUIOCKOCTH, TTApaJICIBbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

JlaTa

H3yYCHUSA

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsiMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUiIa U300paKEeHUsI HA PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

ITonsATus: nepecekaromuecs MmI0CKOCTH,
NepeceKaroIInecs npsmasi v IIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
MepeCceKarOINecs MpsiMasi v TIOCKOCTH;
MOJTYTIPOCTPAHCTBO

MHororpaHHHKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHHKH, U300paKEHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (hUTyYP,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U NTEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CJICACTBUS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

10

N300pakeHne ceueHuil nmupaMupl, Kyoa u
HPU3MBI, KOTOPBIE MIPOXOJIAT Yepe3 ux péopa.
H300paxkeHue nepeceyeHusl oMy YeHHBIX
II0CKoCcTel. PackpamirBanue mocTpOSHHBIX
CEeYeHHI pa3HbIMHU LBETAMH

11

12

13

14

N300pakeHne ceueHuil mupaMuipl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N300paxeHune nepeceueHuns MoayueHHbIX
IJIOCKOCTEH. PackpanmBanue nocTpOSHHbBIX
CEYEHMI pa3HbIMU LIBETaMU

N300paxenune ceueHunit nupamuabl, Kyda u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux péopa.
N300pakeHue nepecedeHus NoIy4eHHbIX
I10cKocTel. PackpamyBaHue OCTPOEHHBIX
CEUEHUN Pa3HBIMHU LIBETAMU

N300paxenune ceueHnit nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOAT Yepe3 ux péopa.
N300pakeHue nepecedeHus moIy4eHHbIX
1ockocTell. PackpamyBaHue MOCTPOEHHBIX
CEUEHUN pa3HBIMHU L[BETAMU

Mertox cnesioB it MOCTPOSHUS CeUSHUM

15

16

Mertona cienoB 11t HOCTPOCHUS CEUSHHI.
CaoiicTBa niepece4eHnii MpsIMbIX U
IJIOCKOCTEN

Meton cieoB U1l IOCTPOEHUS CEUEHU M.




17

18

CBolicTBa nepeceyeHril MPSIMbIX U
IIJIOCKOCTEN

[TocTpoenue ceueHuii B mupamue, Kyoe mo
Tpé€M ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MIOCTPOEHUSA

[TocTpoenue ceueHuii B mupamue, Kyoe mo
Tpé€M ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

20

[TocTpoenue ceveHuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 11aroB
MIOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MPOIOPLIMOHANIbHBIX oTpe3kax. [lonobue
TPEYrOJAbHUKOB

22

23

24

[ToBropenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4YepTexkax. McTopus pazBuTus
TJITAHUMETPUHU U CTEPEOMETPHH

KonrponsHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

B3anMHOe pacnonoxeHue npsMbIx B
npocTpancTBe. CKpenMBarOLUIUeCs MpsMBIE.
[Ipu3Haky CKpeIUBAIOIUXCS TPSAMBIX.




25

26

[TapaniensHble MpsiMble B TPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM MapaijiebHOI
JTAHHOU MPSIMO#, TPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsamoii. Jlemma o nepeceyeHun
MapajvieIbHbIX MPSMBIX IJTIOCKOCTHIO

[TapannensHOCTb TpeX MpsMbIX. Teopema o

TpEX MmapauIeNbHBIX IpSIMbIX. Teopema o
CKPEIIMBAIOIINXCSI PSMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIC
CBOWCTBA MMapaJUICIIBHOTO MPOCKTUPOBAHHSL.
N3o06paxenune pazHbix Guryp B
napajuIeIbHOM MPOCSKITHH

28

[HenTpansHas npoekuus. Yroiui ¢
COHAITPaBJIICHHBIMU CTOPOHAMU. YTOJ MEXY
MPSIMBIMU

29

30

31

32

3agaun Ha JOKA3aTeIbCTBO U UCCIIEIOBaHUE,
CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX B
MIPOCTPAHCTBE

ITonATHS: MapaIeNbHOCTh IPAMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
NapajyIeIbHOCTU MPSMON U MIIOCKOCTH.
CBolicTBa napayuIeIbHOCTH MPSIMOM U
IJIOCKOCTH

I'eomeTprueckue 3aaun Ha BEIYUCIIEHNE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSAMBIX U MJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTpoeHue ceueHus, IPOXOAIIETO YEPE3




33

34

JAHHYIO MIPSMYIO Ha YepTexKe U
MapaJJIENBHOIO IPYTrou nmpsimoit. Pacuér
OTHOLIEHUI

[TapannensHas MpoeKus, MPUMEHEHUE IS
MMOCTPOCHHUS CeUeHUN Ky0a 1
napaenenumnena. CBoiicTBa
napajuieJienumea 1 mpu3Mbl

[TapannensHble mockocTy. [IpuzHaku
MapauIebHOCTU JBYX TUIOCKOCTEMH

35

Teopema o nmapajuieIbBHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[SIHleI
4yepes TOUKY, He MPUHAATIEKAITYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTU MPSIMBIX NIEPECEUEHUs IPU
MIepeceyeHN ! JIByX MapaljiesIbHbIX
IIJIOCKOCTEN TPEThEU

37

CaoiicTBa napaieabHbIX MIIOCKOCTEN: 00
OTpPE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MMapalIeIbHBIMUA
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
IBYMsI TIAPAJIIEIbHBIMU TNIOCKOCTSMHU

38

39

[ToBTopenue: reopema [udaropa Ha
TUTOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajuiesenumena

41

Brruucnenue aiMH OTpe3KoB B Ky0Oe u
MIPSIMOYTOJIBHOM IapajuieIenuIe e




[lepnieH IUKYASIPHOCTD MPSMOM U MIOCKOCTH.

42 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
[leprieHAUKYISIPHOCTD NPSIMOM M MJIOCKOCTH.

43 [Ipu3Hak nepneHIuKyISIPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o cymiecTBOBaHUU U

m €IMHCTBEHHOCTH MPSIMOM, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYJISAPHOHN K MJIOCKOCTH

45 [1nockocTH ¥ IEpIEHANKYISIPHbIE UM
IpsIMble B MHOIOI'PaHHHUKaX

46 [1nockoCTH ¥ IEpIEHANKYISIPHbIE UM
IpsIMbl€ B MHOTOTpaHHHUKaX

47 Ilepnennukynsp u HaknoHHas. [loctpoenue
NEPIEHIUKYJISIpa U3 TOUYKH Ha MIPSIMYIO

43 [lepnennukynsp u HaknoHHas. [loctpoenue
MEPIEeHIUKYIISIpa U3 TOYKU Ha IPSIMYIO

49 Teopema o Tpéx nepneHAUKyIsApax (mpsmas
u oOparHast)

50 Teopema o Tpéx nepneHaAnKyIgpax (mpsmast
u oOpaTHast)

51 VYTros Mexay CKpeIrBarOIIUMUCS PSIMBIMU

50 [Touck nepneHauKyJISIpHBIX MPSMBIX C
MTOMOMIBIO NEPTIEHIUKYIISIPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[Toctpoenue ceuenunii kyda, MpU3MBlI,

54 MPaBUILHON MUPAMHUJIBI C TTOMOIIBIO

OPTOTrOHAJIBLHOM MPOEKIINU




55

56

57

[TocTpoenue ceuenuii kyoa, MPU3MBI,
MPaBUIILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH

CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO
IJI0CKOCTH. [1n0ocKOCTH cuMMeTpuii B
MHOTOTpaHHUKAX

[Ipu3Hak neprneHIuKyISIPHOCTH MPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHI

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH O IJIOCKOCTH

IIpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
pPacCTOsIHUM OT TOYKHU JO MIIOCKOCTH
CriocoObl OIyCTUTh NEPIEHAUKYJIISPBIL:
CUMMETpPHUS, CABUT TOYKHU I10 NapaJlIeIbHOU
psAMON

61

62

63

64

CaBur no HenapauienabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KonrtponsHas padora "B3aumuoe

p p

PacCIoJIOKEHUE TPSMBIX U TIJIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHME: Yroa MEeKAy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIBHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHME: YrOa MEXKIY
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

FeOMeTqueCKHe MCTOAbI BEIYMCIICHHUA yTIJia
MCXKAY NPAMBIMHA B MHOT'OT'PaAaHHHUKAX

66

JByrpanHbiii yroj. CBONCTBO JTUHEMHBIX




67

YIJIOB IBYTPaHHOTO yriia

[lepnenukynspHble miaockoctu. CBoiicTBa
B3aMMHO NEPIEHANKYISIPHBIX IIOCKOCTEHN

68

[Ipu3Hak nepneHauKyISIPHOCTH IJIOCKOCTEH;
Teopema O IPSIMOM IIEPECEUCHHUS IBYX
IIJIOCKOCTEN MEPIIEHINKYJIIIPHBIX TPETHEN
IJIOCKOCTH

69

70

71

[IpsimoyronbHbBIN Napasuienenunes; Kyo;
MU3MEPEHMS], CBOMCTBA IIPSIMOYTOJIBHOTO
napajuieJIienuneaa

Teopema 0 1MaroHaJIv NPsIMOYTOJIBHOIO
NapajuiesenuIie1a v CJIeICTBUE U3 Heé
CrepeomeTpuuecKke 1 MPUKIAIHbIC 33/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIAECS MPSMBIE,
napajuieJIbHbIE TNIOCKOCTH B CTaHAPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapasnienbHbIX IIOCKOCTEHN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEX/1y CKPELUBAIOIUMUCS IPSIMbIMU B
MIPOCTBIX CUTYaLUAX

74

75

PaccrosiHME OT TOYKH 10 IUNIOCKOCTH,
paccTosiHuE OT IPSIMOU 10 IUNIOCKOCTH
Brluncnenue paccTossHUN MEXKIY
CKPELIUBAIOIIMMUCS IPSIMBIMU C IIOMOIIBIO
MEePIEHIUKYIISIPHON IIJIOCKOCTH

76

TpéxrpaHHbIll yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIxX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB AJIs1




TPEXTPAaHHOTO YIJa

DNeMEeHTHI CPePUIECKON TeOMETPHH:

77 1
reojie3nYecKue JIMHUU Ha 3emiie

78 KonTponbHas padota "Yrisl u paccrosHus" 1

79 Cucremaru3zanus 3HaHu "MHOTOrpaHHUK U |
€ro AJIeMEHTHI"

20 [MTupamupa. Buasl nupamua. [IpaBunbnas |
nupaMuIa

31 [Ipusma. IIpsAmas u HAKJIOHHAS IPU3MBI. |
[IpaBunbHas npusma

2 [Ipsimoii mapanmienenunen, mpsiMOyToJIbHbII |
napajuiefienumnesn, Kyo

23 Boinykible MHOrorpanHuku. Teopema |
Ditnepa
Brimykibsle MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U OTyNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 KonrtponbHas pabora "MHororpaHHUKH" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpPOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1

o1 PasnoxxeHnue Bektopa o 0azucy Tpéx 1
BEKTOPOB, HE JIeXkKAIIUX B OJJHOM MIOCKOCTH

92 CkansipHoe npou3BeICHUE 1

93 Boruncnenue yria Mexy BEeKTOpaMu B |

MPOCTPAHCTBE




94 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimune 3aga4n ¢ BEKTOpaMu 1
98 O06o0mieHne 1 cucTeMaTu3ays 3HaHUH 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O0o001IeHNe ¥ CHCTeMAaTH3alns 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Jlara uudposbie
Nen/m  Tema ypoka Kontposbusbie IIpakTnueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThbI
pecypchl
| [ToBTOpenue tems! "KoopauHaTsl BeKTopa |
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
) [ToBTOpenue Temsl "CkaispHOe |
IIPOU3BEIEHUE BEKTOPOB"
3 IToBTOpeHME TeMsl "Bpruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpenue Tems! "YpaBHEHHE IPSAMOI, |
IPOXOJIIeH yepe3 JBe TOUKu"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
ypaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHME MIIOCKOCTH, HOPMAJIb, |
YPaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTtopHoe npousBeneHmne 1
2 JIuneliHbIC HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMUPOBAHNE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEWMHOE |
IPOrpaMMHUPOBAHUE
10 AHanuTHYECKHe METO/IbI pacuéTa yria 1
MEXly MPSMBIMH B MHOTOI'paHHUKAX
1 AHaJIUTHYECKHE METOBI pacuéTa yria ]
MEXy INIOCKOCTSMHM B MHOTOTpaHHUKAX
12 dopMya pacCTOSTHUASA OT TOYKH JI0 1

IJIOCKOCTU B KOOpAHUHATAX




Haxoxnenve paccTosHUN OT TOYKH 10

13
IUIOCKOCTH B KyOe

14 Haxoxnenve paccTosHUM OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MTUPaMUIE

15 KontponsHast pabora "Ananuruueckas
reoMerpust"”

16 CeueHusi MHOTOTPAaHHUKOB: CTaHAApTHBIE
MHOTOTPaHHUKHU

17 CeueHusi MHOTOTPAHHUKOB: METO/I CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIapTHHIE

18 IJIOCKOCTH, IIEPECEUEHUS IPSIMbIX U
IIJIOCKOCTEMN

19 [TapannenbHbie TPSIMbIE U TNIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenbHble NpAMbIE U IIIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamienbHbIe IPSIMBIE U TNTIOCKOCTH: YTJIIBI
MEXIY CKPEIMBAIOIINMUCS TPSIMBIMHU
[lepnenauKyasipHBIE TPSMBIE U INTIOCKOCTH:

2 CTaHJapTHBIE Mapbl MEPHIEHAUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOT'PAaHHUKOB

3 [lepnienauKynsipHBIE MPSAMBIE U TIIOCKOCTHU:
Teopema O TpeX MeprneHIuKyIsIpax

24 [TepnenauKyIsipHBIC TPSAMBIC U INTIOCKOCTH:
BBIUMCJICHHS JITTHH B MHOTOTPaHHUKAX
[ToBTOpEHME: TUIOITAAN MHOTOYTOJIbHIKOB,

25 bopMyITBI 1715 TUTOMIAEH, COOOpaKEeHUS

monoous




26

27

28

[ToBTOpEHME: TUIOTAAX MHOTOYTOJIbHUKOB,
(GhopMyIIBI IS TUTOIIACH, COOOpaKEHUS
o00us

[ToBTOpEHME: TUIONIAAX MHOTOYTOJIbHUKOB,
bopMyIIBI 1715 TUTOMIAEH, COOOpaKEeHUS
nmonoous

[Imomaan cedyeHnii MHOTOIrPaHHUKOB:
TJIOIAIU TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKECHUS 11O 100Ms

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOpaKEHHUS IO 100MsI

30

31

KonTtponsnas padora "I[loBTOopenue:

MHOTOI'PAaHHUKHU, CEYCHUSI MHOTOI'PaHHHUKOB"

O061éM Tena. OObeM MPSIMOYTOJIBHOTO
napasenenuneaa

32

3amaun 00 yaBOCHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKIINH yTia

33

34

35

CrepeomeTpuyeckre 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSAMOYTOJIBHOTO
napaJuleenuneaa

HpI/IKJ'IaI[HBIC 3aaa4u, CBA3aHHBIC C
BBIYUCIICHHEM 00BEMa npsAMOYTOJIbHOT'O
napauicjicnmicaa

O06BEM npsMON IPU3MBI

36

37

CrepeomeTpuydecKue 3a/1a4u, CBI3aHHBIE C
BBIUHCIIEHHEM 00BbEMOB IPSIMOMN TPU3MBI

[Ipuxnaanelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSIMOM TIPU3MBI

38

Brruncinenune 00bEMOB TEN C IIOMOIIBIO




onpenenéHHoro uuaTerpaiga. Oobém
HAKJIOHHOM NPU3MBI

Brruncinenune 00bEMOB T C IIOMOIIBIO

39 onpeaenéHHoro unrerpaia. Oobpém
MUPAMU/IBI

40 ®opmyna 06béMa nmupamuibl. OTHOIIEHHE
00bEMOB MUPAMHU/T C OOLITUM yTIIOM

A1 dopmyna 06bpéMa mupamuiel. OTHOIIEHHUE
00BeMOB UpaMu ¢ OOLIUM YIJIOM

4 CrepeoMeTpHuecKUe 3a]a4l, CBSI3aHHBIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

43 CrepeoMeTpUuecKUe 3aJa4l, CBA3aHHBIE C
00BbEMaMH TUPAMHUIBI
[Ipuknanaeie 3apaun o Teme "OObEMBI

44 Ten", CBA3aHHBIC ¢ 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4un o Teme "OOBEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenne 06bEMOB. Briuncienue
PacCTOSIHUS A0 MIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHHUKa"
unuuapuyeckast HOBEPXHOCTb,

48 o0Opa3yronye HUIHHIPUIECKON
MMOBEPXHOCTH

49 Mumuaap. [psamoi KpyroBon HUIUHAD.
[Tnomaap MOBEPXHOCTH IUIHHIIPA

50 Konnueckast moBepXHOCTh, 00pa3yroime

KOHMYECKOU nmoBepxHocTu. Konyc




Ceuenune KOHYCa IINIOCKOCTBIO,

31 MapajuieIbHOM IIII0OCKOCTA OCHOBAHUS

57 Yceuénnsriii konyc. M3o00pakeHre KOHYCOB
U YCEYEHHBIX KOHYCOB

53 [Tnomaae GOKOBOY MOBEPXHOCTHU U IMOJTHON
IIOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKkue 3aa4u Ha

55 JI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUH IMIINHIPA, KOHYyCca
CrepeomeTpHryuecKue 3aa4u Ha

56 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MOCTPOCHUEM CEUEHUH IIMINHIpPA, KOHYyCca

57 [Ipuknansble 3a1a4um, CBSI3aHHBIE C
LWIMHIPOM

53 [Tpuxnanubie 3a1a4u, CBSI3aHHBIE C
[UTHHIPOM

59 Cdepa u map
[Tepeceuenue cdepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cepsl minockoctero. Bun u
n300paxkeHue mapa
[lepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mapa u cdepsl miaockoctso. Bug u
n300paxeHue mapa

62 VYpasuenue chepsl. [Inomans chepst u eé
yacTen

63 Cummetpus cdepsl 1 mapa

64 CrepeomeTprueckue 3aJauu Ha




JIOKA3aTeJIbCTBO M BEIYMCIICHUE, CBA3AHHEIE
co chepoii 1 mapom, TOCTPOCHUEM UX
CEUYCHUH MIOCKOCTHIO

CTCpeOMCTpI/I‘IeCKI/IC 3aJa4dM Ha
J0Ka3aTeJIbCTBO U BBIYUCIICHUEC, CBA3aHHBIC

65 co cepoii 1 mapoM, IOCTPOSHUEM UX
CEUYCHHI MIOCKOCTBIO

66 [Tpuknagabie 3aaa49u, CBSI3aHHBIE CO chepoit
U I1apoM
[ToBTOpEHUE: OKPYKHOCTH HA IJIOCKOCTH,

67 BBIYMCJICHHSI B OKPY>KHOCTH, CTaH/IapTHBIC
nmonoous

68 Paznmunbie KOMOMHALIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3anaun o teme "Tena ¥ MOBEPXHOCTH
BpauieHus"

70 3amauu o Teme "Tena u MOBEPXHOCTH
BparnieHus"

71 KonTponbHnas pabora "Tena u moBepxHoCcTH
BparnieHus"

7 O6béMm nmnuaapa. Teopema 06 00bEMe
IPSIMOTO IUIHH]IPA

73 Brruncinenne 006EMOB TeEN ¢ IIOMOIIBIO
onpenenéHHoro uuatTerpaiga. O6béM KoHyca

74 [Tnomaau 6OKOBOM M MOTHON MTOBEPXHOCTH
KOHyca

75 CrepeoMeTprueCKUe 3a]a41, CBSI3aHHBIE C
BBIUKCIICHHEM 00BEMOB IMIIMH/PA, KOHYCa

76 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI 1

IJI0IIaAu TOBEpXHOCTEN Ten"




77

O0BEM 11apa u mapoBoro cekropa. Teopema
00 00Bvéme mapa. [Tnomans chepsl.
CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
BBIUMCIICHHEM 00BEMOB IIIapa, MIapoOBOTO
CerMEHTa U IapOBOI0 CEKTOpa

78

[Tpuknagueie 3agaun 1o Teme "OO0BEMBI
Ten", CBA3aHHBIE C 00BEMOM Iapa u
iomaneio ceprsl. COOTHOMICHHUS] MEXKITY
TUTONIAISIMH TTOBEPXHOCTEH M 00bEMaMuU
MMOXOOHBIX TEI

79

[Tono6HbIe TeNa B MPOCTPAHCTBE.
N3menenne 00bEMa pu 1o 100UH.
CrepeomeTpuyiecKkue 3aa4uu, CBI3aHHbIC C
BBIYHCIICHHEM 00BEMOB TEJ U IJIOIIA IeH
MMOBEPXHOCTEN

80
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
MPOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ NnporpaMmmasl CpeaHET0 061]161"0 06pa303a}mﬂ

I'eomerpus

OHGpHpOBaTI) MMOHATHUAMMU: TOUYKA, IIpAMaA, IIJIOCKOCTb

7.2

7.3

7.4

[IpyMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IIPU PELICHUU
reOMETPUUYECKUX 3a/1a4

OnepupoBaTh NOHATUSMU: MAPAJUIEIBHOCTh U MEPIEHIUKYJISAPHOCTh MPSIMBIX U
IUIOCKOCTEH

KnaccupunupoBars B3aMMHOE pAaCIONOKEHHUE TIPSIMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

1.7

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA YToJl, TPAaHW JBYTPAHHOTO yria, pedpo
JBYI'PAaHHOIO YyIJa, JIMHEHMHBIM Yros JABYTPaHHOIO yIjla, IpaaycHas Mepa
JIBYI'PaHHOI'O yTIila

OnepupoBaTb NOHATHSAMM: MHOTOTPAaHHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOT'OI'PAHHUK, JIEMEHTBI MHOIOIPAHHUKA, IPABUJIbHBIM MHOIOTPAaHHUK

Pacnio3HaBaTh  OCHOBHBIE BHUJBl MHOTOIPAaHHUKOB (NMHMpaMuia, MpHU3Ma,
OpSMOYTOJIbHBIN Mapasienenunesn, Kyo)

7.8

KnaccuduimpoBaTh MHOTOTpAaHHUKH, BBIOMpasi OCHOBAHMS JJIsl KJIAcCHU(DUKAIIUN
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPABUIBHBIE MHOTOTPAaHHUKH,
MPSIMBbIE ¥ HAKJIOHHBIE TIPU3MBI, TTapaJijIeJICTIUIIC Ib])

7.9

7.10

OHepI/IpOBaTB IMOHATHUAMU: CEKYyIasd IMJIOCKOCTh, CCHCHNEC MHOTOTPAHHHUKOB

OOBICHATH MPUHIUIIBI ITIOCTPOCHU A CEe4YCHHI MHOT'OTPpaHHUKOB, UCITIOJIB3YSA METOJ
CJICOIOB

7.11

Ctpouth ceyeHUs] MHOTOIPAaHHUKOB METO/IOM CJI€/IOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI CBEPXY, COOKY,
CHU3Y

7.12

Pemarn 3ala4Yi Ha HaAXOXIACHUC TICOMCTPHYCCKUX BCIIMYUH 110 06pa3uaM HNIn
aJIropurtMaM, IMPUMCEHAA HW3BCCTHBIC AHAJIMTUYCCKHE MCETOJbI IIPU PCUHICHUH
CTaHAAPTHBIX MAaTEMAaTUYCCKUX 3ala4 Ha BBIYHUCICHUC paCCTOSIHI/Iﬁ MCKOY ABYMA
TOYKaMH, OT TOYKH [0 prlMOfI, OT TOYKHIO IIJIOCKOCTH, MCXKOY
CKpCIIUBAOITUMHUCS ITPAMBIMU

7.13

Pemath 3amaum Ha HAXO0XKJACHHE TEOMETPUUYECKUX BEIUYHMH IO OoOpaslaM WId
aqropuTMaM, TPUMEHSS W3BECTHBIE AHATUTHYECKHE METOJNbI TPH PpElIeHUHU
CTAaHJAPTHBIX ~MAaTEeMAaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKpEIIMBAIOIIUMHUCA TPSAMBIMH, MEXKIY TMPSMOM U IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB




Boruncnare 00BEMBI M IUIOIIAAM TOBEPXHOCTEW MHOTOTPAaHHHUKOB (TIpU3Ma,

7.14 nupamMuga) C TpUMEHEHHEM (QOpMyJ, BBIUMCIATH COOTHOIICHUS MEXITY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMaMU MOI0OHBIX MHOTOTPAaHHUKOB
715 OrnepupoBaTh NOHATHSIMU: CAMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCh U TIOCKOCTh
’ CUMMETPUH, IICHTP, OCh U TIIOCKOCTh CHMMETPHUH (DUTYPBI
U3Bnekatb, mnpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH  HMHOOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (DUTYpax, MPECTABICHHYIO HA YepTekKax U
pUCYHKAX
[TpumensTh reomeTpuyeckue (GaxkThl A PEHICHHUS CTEPEOMETPHUYECKHX 3ajad,
7.17 MPEIOJIaraloliuX HECKOJIbKO IIaroB pelIeHUsl, €ClIu YCIOBUS IPUMEHEHUs
3aJlaHbl B IBHOU opMme
718 IIpumenars  mpocTelive  OpOorpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [IpuBOIUTH IPUMEPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAC U KU3HU,
' pacrno3HaBaTh POSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh TOJMy4YEHHBIE 3HAHMS HAa TMPAKTUKE: AaHAIW3UPOBATh peajbHbIC
CUTyallid W TPHUMEHATh H3Y4YCHHbIC TOHSATHUA B TMpOIEcCe MOHMCKa peIlIeHus
MaTeMaTu4ecku CGHOPMYIHPOBAHHOW NPOOIEMBbI, MOJEIHPOBATh peajbHbIC
7.20 CUTyallud Ha $3bIKE TE€OMETPUH, MCCIEA0BAaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BAaHUEM T'€OMETPUYCCKHX IOHSATHH W TeopeM, ammapara ainreopsl,
pemaTth MpaKkTUYECKHE 3a7aud, CBS3aHHBIC C HAXOXKJIECHUEM T'€OMETPHYECKUX
BEITUYUH
11 KJTIACC
Kon .
IIpoBepsiemble mpeMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeIbHOM MPOTrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh TMOHATUAMH: UUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yolue
6.1 MAJTUHAPUYECKOW  MOBEPXHOCTH,  LMIWHAP, KOHHWYECKass  IMOBEPXHOCTb,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpepruyeckasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (IUJIMHIP, KOHYC, chepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmofiokeHHe CPephl U TIIOCKOCTH
OnepupoBaTh MOHSATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA
6.5 CerMeHTa, apoBOW CJIOW, OCHOBAHME IIAPOBOIO CJIOSA, BHICOTA IIAPOBOTO CIIOA,
IapOBOM CEKTOP
6.6 Berancasate 00bEMBI M TUTONIAIA TTOBEPXHOCTEN TN BPAIEHUS, TEOMETPHUECKUX
' TEJ C IPUMEHEHUEM (PopMyT
6.7 OrnepupoBaTh MOHSATHUSIMH: MHOTOTPaHHUK, BIMCAHHBIH B cepy W ONMHUCAHHBIN

oKoJ10 cepsl, chepa, BCaHHAS B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS




BBIYuCIATh COOTHONICHHS MEXKIY IUIOMAASIMU TOBEPXHOCTEH U 00bEMaMu

6.8
IMOAOOHBIX TEI
6.9 N3ob6paxxkats u3ydaemble (UTYpHl OT pPyKH U C MPUMEHEHHEM IPOCTBIX
' 4epPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX
' buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHHMsI T€JI BPALLICHUS
W3BnekaTh, WHTEpHpETUPOBaTH U  NIpeoOpa3oBbBaTh  HMHGOPMAIMIO O
6.11 IIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, NPEJCTABICHHYIO Ha YepTexax U
pHCYHKax
[IpumensTe reomerpuueckue (akThl A PELICHUS CTEPEOMETPHUECKUX 33a71ad,
6.12 [IPEIOJIaratoliuX HECKOJIbKO IIaroB pELIEHUs, €CIU YCIOBUS IPUMEHEHUs
3aJaHbl B SIBHOU (opme
6.13 OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbINOAHATE AeWCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKEHHUS
’ BEKTOpa Ha YUCJI0, 00BACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T
6.15 [IpuMeHATH MpaBWIIO NapAIIEIENUIIEAA IIPU CII0KEHUH BEKTOPOB
OnepupoBaTb NOHATHAMM: JEKAPTOBbI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
6.16 MOJyJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojd MEXIy
’ BEKTOpaMM,  CKaJsIpHOE  MPOM3BEACHUE  BEKTOPOB,  KOJUIMHEApHbIE U
KOMIUIAHAPHBIE BEKTOPbI
HaxonuTh cyMMy BEKTOpPOB M NPOM3BEIECHHE BEKTOpa Ha YHCJIO, Yol MEXIy
6.17 BEKTOPAMH, CKAJIIPHOE IPOM3BEIEHUE, PACKJIAAbIBaTh BEKTOp IO JIBYM
HEKOJUIMHEapHBIM BEKTOpam
6.18 3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTEME KOOpAHHAT
6.19 Pemare mnpocrelimine reoMeTpUyYECKHME 3aJaud HAa IPUMEHEHHE BEKTOPHO-
’ KOOPAWHATHOTO METO/Ia
Pemrare 3a1aun Ha 10Ka3aTeNbCTBO MAaTEMATHUYECKUX OTHOIICHUH M HaXOXJEHUE
6.20 reOMETPUYECKUX BEIMYUH 10 00pa3laM WM alropuTMam, MPUMEHss U3BECTHbIE
METO/IbI TP PEIIEHUH CTaHIApPTHBIX MaTEMAaTHYECKUX 3a/1a4
621 [IpuMeHAT,  mpocTEHIIME  OPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
6.2 [TpuBOIUTH MpUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HHU,
’ pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE
[IpuMeHsTH NONy4YEeHHBIE 3HAHUS HA MPaAKTHKE: AaHaJIM3UPOBATh peabHbIC
CUTyallul W NPHUMEHATHh H3Y4YCHHBIE IOHATHS B IPOILECCE IOMCKA PELICHUS
MaTeMaTHYecKu C(OopMyJIHpOBaHHONH MpOOJIIEMBbl, MOJAEIHPOBATh pEabHbIC
6.23 CUTyalldld Ha $3bIKE TE€OMETPUH, MCCIEA0BaTh TOCTPOEHHBIE MOJIENH C

UCIIOJIb30BAaHUEM T€OMETPUYECKUX IOHATUH W TeopeM, armapara anreOpsl,
pemarb NPAKTUYECKHE 3a]a4ud, CBS3aHHBIE C HAXOXICHUEM TI'€OMETPUUYECKHUX
BEJINYUH




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MI0CKOCTb, MPOCTpaHCTBO. [loHsTHE 00
aKCHOMAaTHUYECKOM IOCTPOEHUHU CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX

7.2

B3aumHoe pacrionoxeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajuleIbHbIE U
CKpeluBaromuecs mnpsmele. llapamnenbHOCTh NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napalyiCJIbHBIC MNPSAMBIC B IMPOCTPAHCTBE, MApPaALICIIBHOCTD TpéX MMPAMBIX, MAPAJUICIIbHOCTD
IIPSAIMOM M IUIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMM CTOPOHAMH, YIOJI MEXKIy HpPSIMBIMH B
npoctpaHcTBe. llapamienbHOCTP IIOCKOCTEHW: TapajuielibHblE IUJIOCKOCTH, CBOMCTBA
napajuieNnbHbIX IiockocTei. [Ipocreiiiyie npocTpaHCTBEHHbIE (GUTYPbl Ha TIOCKOCTHU:
TeTpadap, KyO, mapajieenumne, IoCTPOCHUEe CeUeHUN

7.3

7.4

[lepneHuKyIApHOCTD MPSAMOM U INIOCKOCTH: MEPIICHIUKYJIIPHBIE NIPSMBIE B IIPOCTPAHCTBE,
IMPAMBIC MAPAJUICIIbHBIC N ICPICHANKYJIAPHBLIC K IIJIOCKOCTHU, MPHU3HAK NCPIICHAUKYIAPHOCTU
OpsIMOMl M IJIOCKOCTH, TeopeMa O MpsIMON NEepHEHAUKYJISIPHOM IUIOCKOCTH. YTJBl B
IIPOCTPAHCTBE: YIOJI MEXAy HpPSAMOM M IUIOCKOCTBIO, ABYI'PaHHbBIN Yyroj, JUHEHHBIH yroi
IBYrpaHHOro yria. IlepneHaukynsp ¥ HAaKJIOHHBIE: PacCTOSHUE OT TOYKU JIO IUIOCKOCTH,
paccTossHHE€ OT HOpSAMOM 10 MJIOCKOCTH, TNpOeKHHs (uUrypsl Ha  IJIOCKOCTb.
[lepneHIUKYISIPHOCTh IJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o0 TpEX nepHEeHANKYISIPAX

IloHsTHE MHOTOTrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOIOI'PAaHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKHU, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yroipHas npusma, TI'paHU H
OCHOBAaHHS MpPHU3MBI, NpsiMasi M HAKJIOHHAs NPU3MbI, OOKOBas W TOJHAs TMOBEPXHOCTb
npusMel. [lapannenenunesn, npsAMOyrojapHbIA Napajiesenunen u ero coicrea. Ilupamuna:
n-yrojibHasi MUpaMuja, TpaHU UM OCHOBAHME NMUpaMUAbl, OOKOBas M IOJHAs MOBEPXHOCTH
MUpaMHibl, TpaBUJIbHAs W Yyceu€HHas MNHpaMuga. OJIEMEHTbl HPU3Mbl M HUPAMHUJBL.
[IpaBriibHBIE MHOTOTPAHHUKU: TIOHATHE MPAaBUIBHOIO MHOIOTPAHHUKA, TIPAaBUJIbHAS NIPU3Ma
U TMpaBWIbHAs NMHUpaMuja, MpaBUIbHAS TPEyrojbHas NMUpaMHlia W MPaBUIBHBIA TETpa’.ip,
Ky0. [IpeacraBneHue o MpaBUIIbHBIX MHOTOTPAHHHUKAX: OKTad/p, JOACKadAp U UKOCAdPYTUe
Ceuenust mpuU3Mbl ¥ IHPaMHJIbI

7.5

7.6

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, HPSMOM, IUIOCKOCTH.
DIIeMEHThl CUMMETPHUH B TUpaMUAax, Napajienenuneaax, IpaBuiIbHbIX MHOIOTPaHHUKAX

Brruncnenue 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriel. [lmomans OokoBO
ITIOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSIMOW NMPU3MBI, IJIOIIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOW MOBEPXHOCTH MpsAMON Tpu3Mbl. [1momans 60KOBOW MOBEPXHOCTH U TOBEPXHOCTH
MpaBWIbHON MHUpaMuUbl, TEOpeMa O IUIOoIaau yceu€HHON nupamubl. [lonstue 06 o0nEMe.
O6bEM upamMuIbl, MPU3MBI

7.7

[TonoOHble Tenma B mpocTpaHcTBe. COOTHOWICHHWS MEXAY IUIOMAASMU IOBEPXHOCTEH,
00BEMaMH ITOTO0OHBIX TET




11 KITACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMeHT coiep:KAHUA
I'eomerpus

[{unuaapuueckas MOBEPXHOCTb, OOpa3ymollyde IMIMHIPUYECKON IOBEPXHOCTHU, OCh
HWIMHIpUYECKON moBepxHOcTH. LunuHap: ocHoBaHMS u  OOKOBask IMOBEPXHOCTbD,
oOpa3yroniasi U 0Cb, IJIOL[alb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konunyeckass moBepXHOCTh, 00Opa3yrolue KOHWYECKOW TMOBEPXHOCTH, OCh W BEpIIWHA
KoHuYeckoi nmoBepxHocTu. KoHyc: ocHOBaHMe U BepiInHa, 00pa3yroas U och, IJIOMAAb
OOKOBOH U MOJHON MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yIoliie U BbICOTa, OCHOBAHUS
1 OOKOBasi MOBEPXHOCTh

6.3

Coepa m map: LEHTp, paaWyc, AWAMETp, IUIOMIAaAb IIOBEPXHOCTH cdepbl. B3ammuoe
pacmionoxxenue chepsl 1 IIIOCKOCTH, KacaTeslbHas TNIOCKOCTh K cepe, Tuiomanb chepsl

6.4

6.5

I/I306pa>KeHHe TCJI Bpall€CHUA Ha ITIJIOCKOCTH. Pa3BépT1<a OUJIMHApPA U KOHYCa

KomOunanuu Ten BpaleHUss U MHOTOTPAHHUKOB. MHOTOTpPAaHHHUK, OMHUCAHHBIA OKOJIO
cdepsl, cdepa, BHUCAHHAS] B MHOTOTPAaHHUK, WIH TEJIO BPALICHUS

6.6

[Tonsitne 06 o00BEMe. OcHoBHBIE cBolicTBa 00BEMOB Tei. Teopema 00 o00BEME
HPSMOYTOJIBHOTO Tapajuiesienunena u cieacTsus u3 He€. OO0bEM HMIMHIpA, KOHYCA.
O06bEéM mapa u miomaas cheps

6.7

6.8

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAy IUIOMIAIIMU MOBEPXHOCTEH,
00BEMaMHU TTOIOOHEBIX TEIT

Ceuenuss mmHApa (MapaiienbHO W TEPIEHAUKYISAPHO OCH), CEYEHHsS KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY ), CeUeHUs Iapa

6.9

Bexkrtop Ha mockoctu U B ipocTpancTBe. ClOKEHHE M BEHIYMUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pa3znmoxkeHne BeKTopa Mo Tp€M HEKOMIUIaHApHBIM BekTopaM. IIpaBuiio
napaienenunena. Pemenue 3amad, CBS3aHHBIX C NMPUMEHEHHEM NpaBUJl JEHCTBUU C
BEKTOpaMHU

6.10

IIpsimoyronpHass cucrema KOOpAMHAT B  mpocTtpaHcTBe. KoopauHaTel — BEKTOpA.
[Ipocrteitmme 3amaun B KOOpAMHATAX. YTOJI MEXKIy BekTopaMu. CKaJIpHOE MTPOU3BEICHUE
BCKTOPOB. Brrancnenne YIJIOB MCXKAY MNOPpAMBIMH HW ITIJIOCKOCTSAMM. KOOleI/IHaTHO-
BEKTOPHBIN METOJ IIPU PELICHUU TEOMETPUUYECKUX 3a1a4




IMPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBaHus

Brnanenue meronamu J10Ka3aTeiabCTB, QITOPUTMAaMH pEIICHUS 3a/1ad; yMEHHE
(bopMyIHpOBATH U ONEPUPOBATH MOHATHAMHU: ONpEACICHUE, aKCHOMa, TeopeMa,
CIIe/ICTBHE, CBOWCTBO, IpU3HAK, JI0Ka3aTebCTBO, PaBHOCHJIbHBIE
(GOpMYIHPOBKH; TPUMEHATH UX; YyMEHHE (OPMYIHpPOBAaTH OOpaTHOE U
IIPOTHBOIOJIOKHOE YTBEPXKJICHHE, NPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
HCII0JIb30BaTh METOJI MAaTeMaTH4YE€CKOW HMHIYKIUH; IPOBOAUTH JIOKA3aTEIbHbIE
paccyXKIeHMs INpH pELIeHUH 3ajiay, OLEHUBATh JIOTUYECKYI IPaBUIBHOCTD
paccyX/eHU; YMEHHUE ONEPUPOBATh MOHATHSAMHU: MHOXECTBO, ITOJAMHOXKECTBO,
Olepallud  HaJ,  MHOXECTBAMH; YMEHHE  HUCIOJb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIN armapar Jyisi OlMCaHUs PEaJIbHBIX MPOLIECCOB U SABICHUHN U NPU
pelieHnH 3agad, B TOM 4YHCIE M3 JPYI'HX Y4eOHBIX IpPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATHSAMM: Tpad, CBA3HBIA rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 3a/laBaTb U OMMCHIBATh I'padbl Pa3IMYHBIMHU CIIOCOOAMU;

HCIO0JIb30BaTh Ipadbl P PELICHUN 33]1a4

YMeHne ornepupoBaTh MOHATHSAME: HaTYypabHOE YHCIIO, IIE€JI0€ YHCIIO, CTEIICHD C
LIeJIBIM TTOKa3aTesieM, KOpeHb HAaTYpaJbHON CTENEeHU, CTENEHb C pallMOHAIbHBIM
II0Ka3aTecjieM, CTCIICHb C ﬂeﬁCTBHTCHBHBIM II0Ka3aTciieM, norapn(i)M qucia,
CHUHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO 4YHCIa, OCTATOK IO MOJYJIIO,
panMoHaIbHOE YHCIIO, HMPPAMOHANIBHOE YHCIO, MHOXECTBA HATypallbHBIX,
LENbIX, palMOHAIbHBIX, JCUCTBUTEIBHBIX YMCEN; YMEHHE HCIOIb30BaTh
MPU3HAKK JIETUMOCTH, HAaUMEHBINUN OOIIMI JeNUTeNh ¥ HaWMEHbIee 00IIee
KpaTHOe, anropuT™ EBKiINJa MpH pelieHrnu 3ajad; 3HAaKOMCTBO C Pa3IMYHBIMU
MO3MIIUOHHBIMU CUCTEMAMH CUHHCJIICHUA; YMCHUC BBIIIOJIHATH BBIYHUCIICHHUC
3HaYeHUH U TpeoOpa3oBaHUs BBIPAKEHHH CO CTENEHSAMH M Jiorapupmami,
peoOpa3oBaHus APOOHO-pAllMOHANIBHBIX BBIPAKEHUN; yYMEHHE OIEpUpPOBATh
IIOHATHSIMU: II0CJIEOBATENILHOCTD, apudmernyeckas nporpeccus,
reoMeTpHuecKasl Iporpeccus, OeCKOHeuHO YOBIBalolasi TreoMeTpuYecKas
IPOTPEcCHs; yMEHHE 33JaBaTh MOCIEJOBATEIBHOCTH, B TOM YHCJIE C ITOMOIIBIO
PEKYpPPEHTHBIX (OPMYJI; yMEHHE OIEepPUPOBATH MOHATUSAMH: KOMIUJIEKCHOE

qHuCJIo, COHp?DKéHHBI@ KOMIIJICKCHBIC 4YHrCJia, MOAYJIb U apryMEHT KOMILJICKCHOI'O




4yucia, dopMa  3amuMCcH  KOMIUIGKCHBIX  YHCET (reomeTrpuueckas,
TPUTOHOMETPHYECKAs u anrebpanyeckasi); YMETb MIPOU3BOIUTD
apudmeTnyecKkue ACHCTBHUS C KOMIUICKCHBIMHU YHCIAMH, TPUBOAUTH MPUMEPHI
MCIOJIb30BaHUsl KOMILJIEKCHBIX YHCEJI; OIIEpPUPOBATH MOHATUSAMU: MaTpulia 2x2 u

3%3, onpeaenuTesb MaTPULIbl, FEOMETPUYECKUN CMBICI ONPEAETUTENS

YMeHue  onepupoBaTb  INOHATUSAMHU:  palMOHAIbHBIC, HPPALMOHAJIBHEIE,
[OKa3aTejIbHble,  CTENEHHble,  JOrapuMuyeckue, TPUTOHOMETPUUYECKHE
YPAaBHEHUS U HEPABEHCTBA, MX CHUCTEMBI, YMEHHUE OIIEPUPOBATH IOHATUSMH:
TOKIECTBO, TOXKIECTBEHHOE INpeoOpa3oBaHUE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTb YPaBHEHUW, HEPABEHCTB U
CUCTEM; YMEHHME pellaTb YPaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3IM4YHBIX NPUEMOB; pelIaTh YPAaBHEHMs, HEPABEHCTBA M CUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPaBHEHUSA, HEPABEHCTBA, UX CUCTEMBI JJIs PELLICHHUS
MaTeMaTHUYECKUX 3aJad U 3aJad M3 pa3jIuuHbIX 00JIacTel HAayKu U peanbHOMN

KHU3HU

YMeHue  onepupoBaTh  HNOHATHAMM:  (QyHKUUs, 4YETHOCTh  (PyHKIMH,
NEPUOTNIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTH (PYHKITUH, MOHOTOHHOCTH (DYHKITHH,
KCTpeMyM (yHKIMM, HauOousiblllee M HaUMEHblIee 3HAYCHUs (QYHKIUM Ha
MIPOMEXKYTKE, HeNpepbIBHAs (QYHKIIMS, aCUMITOTHI rpaduka GyHKIUH, IepBast U
BTOpasi MpOM3BOAHASA (DYHKIUH, TEOMETpPUYECKHH U (u3nYecKuil cMbICT
MIPOU3BOHOM, TMEpBOOOpa3Hasi, ONPEACIEHHBIA WHTErpall; YMEHHWE HaxXOJUTh
acUMIITOTHl Tpaduka (QYyHKIMHM; yMEHHE BBIUUCIATH IMPOU3BOAHBIE CYMMBI,
IMPOU3BCACHUS, YaCTHOTO W KOMIIO3UIUU (bYHKHHﬁ, HaXxO0IWUTb YpPAaBHCHUC
KacaTenbHOW K Trpaduky (QyHKOMM; YyMEHME HaXOAWTh IPOU3BOJHBIE
OJICMCHTApPHBIX (bYHKHHﬁ, YMCHUEC HCIIOJIb30BaTh IIPONU3BOJHYIO JIIsL
uccleloBaHus (QyHKUUIH, HaXOAUTh HAWOOJIBIIME W HAMMEHBbIIME 3Ha4YeHUs
GbyHKIUH; CTpOoUTh TIpadUKH MHOTOWIEHOB C HCIIOJIb30BAaHMEM armapaTa
MaTEMaTUYECKOr0 aHaln3a; MPUMEHATh IPOU3BOJHYI JJ HAXOXKICHUS
HaWJIydIlIero pCllCHrA B MPHUKIAAHBIX, B TOM YHCJIC COUAIbHO-OKOHOMHWYCCKUX
U (U3MYECKUX 3a/lauyax; HAaXOAMTh IUIOMAAM U O0BEMBI (DUTYpP C MOMOIIBIO
HHTCrpaia, MNPpUBOJUTE HOPUMEPLBI MATCMATHYCCKOI'0  MOACIHMPOBAHHUA C

MOMOIIbIO AU depeHnanbHbIX YpaBHEHUH

YMmenue onepupoBaTh MOHATUSAMU: Tpaduk (yHKUMH, oOpaTHas GyHKIuS,
KoMrno3uuus  (QyHKuuMH, JuHeiHas ¢yHKUMA, KBaapaTuyHas (QYHKIMS,
panoHanbHast GYHKIHS, CTeTeHHas (QYHKIHSI, TPUTOHOMETPUIECKHEe (YHKIINH,
oOpaTHbIE TPUTOHOMETPHUECKUE (DYHKIIMH, ITOKa3aTeNbHas U JorapupMuuecKas

GyHKIUU; YMEHHE CTPOUTh TpaduKd HU3YYEHHbIX (DYHKUUNA, BBIMIOIHSITD




npeoOpa3oBanusi TpapukoB (YHKIHHA, HCIOJIB30BaTh rpaduKd A U3YUYCHHUS
IPOLIECCOB M 3aBHUCHMOCTEH, IpH pEIICHHH 3a1ad M3 JPYyTrUX Y4eOHBIX
MPEIMETOB U 3aJau U3 PeaIbHOM JKU3HU; BBIpAXaTh (HopMylIamMH 3aBUCHMOCTH
MEXIy BEJIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA W rpadukd (QyHKOUH U1
peleHusl ypaBHEHUI, HEPaBEHCTB M 33/a4 C IapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOH IJIOCKOCTH MHOXKECTBA PEUICHUI YpaBHEHHH, HEPABEHCTB M MX

CUCTEM

YMeHue pemarb TEKCTOBBIE 33J]a4l Pa3HBIX TUIIOB (B TOM YHMCIIE HA MPOLEHTHI,
J0JIM M 4YacTH, Ha JBH)KEHUE, pabOTy, CTOMMOCTh TOBAPOB M YCIYI, HAJOIH,
3aJaud U3 00JacTW yNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATH BBIPAXKCHUSA, YPABHEHHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO
3aJa4u, UCCIEN0BaTh IOJIy4EHHOE PELICHHE M OLEHMBATH IPABIONOA0OHOCTH
pe3yapTaTOB; YMEHUE MOJEIUPOBATh pEajJbHbIC CUTYallUM Ha  A3BIKE
MAaTE€MAaTHUKH; COCTABISATH BBIPAKECHUs, YPABHECHHsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHUIO 3a/layd, MCCIIEJ0BAaTh IIOCTPOEHHBIE MOJEIU C HCIIOIb30BAHUEM

ammapara anreOpbl, HHTEpIPETHPOBATh MOIYYSHHBIH PEe3yIbTaT

YMeHune omnepupoBaTh IMOHATHAMHU: CpeaHee apupMeTHdecKoe, MeauaHa,
HauOoJiplllee M HauMMEHblee 3HAueHMs, pa3Max, AUCIepcus, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOTO Halopa; yMEHHME U3BJIEKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, MPEICTABICHHYI0 B TaliMuax, Ha Juarpammax, rpadukax,
OTPaXAIOIyl0 CBOWCTBA pEANbHBIX IMPOIECCOB U SBICHUN; MPEJCTaBIATH
uHpOpMAIMIO C TOMOLIbIO TaOJIMIl M JAWAarpamMM; HCCieloBaTh CTaTHCTUYECKHE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM IpadUyecKUX METOJIOB U 3JIEKTPOHHBIX
CpeAcTB; TpadUyecKd HCClIeA0BaTh COBMECTHBIE HAOIIOACHUS C TOMOLIbIO

JYarpaMM pacCEeMBAHMS U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHSTUSIMM: CIy4dallHBIA ONBIT M ClIy4yailHOoe coObITHE,
BEPOSITHOCTh CIYYalHOTO COOBITHS; YMEHHME BBIUHCIATH BEPOSTHOCTh C
HCIOJIb30BaHUEM TIpaUUECKUX METOOB; MPUMEHATh (DOPMYJbl CIOXKEHUS U
YMHOXXEHHUS  BEpOSATHOCTEH, (opMyny TONHOM BeposTHOCTH, (opMmymy
bepnymiu, xomOuHaTopHBIE (akThl U (GOPMYJIbI; OLIEHHUBATH BEPOSTHOCTU
peanbHBIX COOBITUH; YMEHHE ONEpUPOBATh MOHATUAMU: CIIydaiiHas BEJIMYMHA,
pacmpesieieHue BEpOSTHOCTEM, MaTeMaTH4ecKoe O)KHMJaHue, AUCIEepPCHs U
CTaH/IaPTHOE OTKJIOHEHHUE CIy4YallHOW BeNWYHHBI, (QYHKUHUU pacHpelesieHUus U
IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOIO M HOPMAJIBHOIO DPACIpENEICHU;
YMEHHE HCIOJIb30BaTh CBOMCTBAa HW3YYEHHBIX pacHpeleeHUi A pelieHus
3a7a4; 3HAKOMCTBO C TIOHSATHSMM: 3aKOH OOJIBIIMX YHMCEN, METOJIbI BBIOOPOYHBIX

UCCIIEIOBaHMM; yMEHHEe NPHUBOIUTH MPUMEPHl MPOSBIEHUS 3aKOHA OOJBIINX




qucel B TNPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEpPHpPOBAThH
HNOHATHAMH: COUCTaHHE, TIEPECTAHOBKA, YHCIIO COUYETAHUH, YHCIIO MIEPECTAHOBOK;
6unom HproTOHA; yMeHHE NMPUMEHATh KOMOWHATOPHBIE (DAKTHI U PACCYXKACHUS
IUISL PeIIeHHs 3a]a4; OLIEHHBATh BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJyYECHHBIN PE3YIIbTAT
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YMeHue onepupoBaTh MOHATHSAMHU: TOUYKA, MPAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJINYMHA yTJia, IUIOCKUI YroJl, ABYTPAHHbBIN YroJ, TPEXTPaHHBIN
yIoJ, CKpEIIMBAIONIMECS TMpsAMble, MapauIeIbHOCTh U TEPIEeHIUKYISIPHOCTD
NpSAMBIX M IUIOCKOCTEH, Yrod MEXAy HpsMBIMH, YroJI MEXIy HIpsIMOU H
MJIOCKOCTBIO, YTOJl MEX]Y IUIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH,
pacCTOsIHUE MEX]y MpPSMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSIMU; YMEHHUE
WCIIOJIb30BaTh TPU PENICHHH 3a7ad  M3ydeHHble (aKThl ©  TEOPEMBI
IUIAHUMETPUHM; YMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOILIETO MUDA,;
CTPOUTH MaTEeMaTHYECKHUE MOJEIM C MOMOIIbI T'€OMETPUUYECKUX TOHATHUH U

BCIIMYHH, p€IIaTb CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3aJa4Yn

YMeHue onepupoBaTh MOHATHAMM: IUIomans QGurypsl, 00BEM QGUIYpHI,
MHOTOTPaHHHK, MPaBUJIbHBII MHOTOTPAaHHHK, CEYEHHE MHOTOTpaHHHKA, KyO,
napajjiesienunes]l, Npu3Ma, NHpamuaa, (GuUrypa ¥ IOBEPXHOCTh BpALCHMS,
LWIMHIP, KOHYyC, Iap, cdepa, miuomanb cheppl, IUIOMIAAb OBEPXHOCTH
NUPaMU/bl, TPU3MBI, KOHyCa, LMIMHIpA, 00BEM Kyba, NPAMOYTOIBHOTO
napajulefienunesaa, nupamMuabl, IpyU3Mbl, HWIMHIpA, KOHYyca, IIapa, pa3BEpTKa
MIOBEPXHOCTH, CEUEHUs KOHyca M LMIMHApA, MapajUleIbHbIE OCH WJIHU
OCHOBaHUIO, CEYEHHE IIapa, IUIOCKOCTb, Kacawomascs cdeppl, LUIMHIpA,
KOHyCa;  yMEHHE  CTpPOUTb  CEUeHHEe  MHOIOrpaHHMKa,  HM300paxkaTh
MHOTOTPaHHUKH, GUTYPHI U IOBEPXHOCTH BPALIEHUS, UX CEUEHUs, B TOM YHCIIE C
IIOMOLIBI0  DJIEKTPOHHBIX  CPEICTB;  yYMEHHME  IPUMEHATh  CBOMCTBA
reOMETPUUYECKUX (Uryp, CaMOCTOATENbHO (OPMYJIHUPOBATH  OINpeAEICHUS
U3ydaeMblX (QUryp, BBIJBUTaTh THUIIOTE3bI O CBOMCTBaX M INpHU3HAKaX
reoMeTpuyeckux Quryp, OOOCHOBBIBATH WJIM OIpPOBEpPrarb HX; YMEHHUE
IPOBOJUTH Kiaccu(uKanuioo (UIyp MO pPa3IUYHbIM MpPU3HAKAM, BBIOJIHSATDH

HeO6XOJII/IMBIe JOMOJIHUTCIIBHBIC ITIOCTPOCHHUA
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YMeHue onepupoBaTh NOHATHUSMHU: JABM)KEHHE B MPOCTPAHCTBE, MapajlielbHbIN
MIEPeHOC, CHUMMETpPUS Ha IUIOCKOCTH W B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MoJ00Ms, M000HbBIE (PUTYPBI; YMEHUE PACIIO3HABATH PaBHBIE U
nonoOHble (QUrypbl, B TOM YHCIE B MPHPOJAE, HCKYCCTBE, AapXHUTEKTYPE;
HCIOJIb30BaTh T'€OMETPUYECKUE OTHOILIEHUS NpPU PELICHUM 3a/1ad; HaXOJIUTh

T€OMETPUYECKHE BEIWYUHBI (UIMHA, YTOJ, IUIOMaab, OOBEM) MpPHU PEIICHUH




3aJa4 M3 JAPYTHMX YYeOHBIX MPEIAMETOB M K3 PEaJbHON JKU3HH, YMCHUC
BBIYKMCIIATh T€OMETPUYCCKUE BEIMYHMHBI (JJIMHA, YroJ, IUIOMIadb, OOBEM,
IUIOIIA/b MMOBEPXHOCTH), MCHOJb3Yys H3yueHHbIE (OPMYJIbI U METOJbI, B TOM
YUCIIe: TUIOMNIA (b TOBEPXHOCTH MUPAMUJIbI, TIPH3MBbI, KOHYCA, [IMJIMHAPA, TJIO0IIAIb
cdepbl; 00bEM Kyba, MPSIMOYTOILHOTO MapauIeIeHIea, TUPAMUIbI, TPU3MBL,

HWIMHAPA, KOHYyCa, Iiapa, YMCHHE HaXOAWTb OTHOIICHHC 00BEMOB HO,HO6HBIX

duryp

12

13

YmMmenue ONCpHUpOBaATh IMMOHATHAMU: IMPAMOYIrOJibHasA CHCTCMa KOOpAMWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOpAUWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHCJIO, PA3JIOKCHUC BCKTOpA IIO 6a3I/IC}/, CKaJIApHOC
MMPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YI'OJI MCKAY BCKTOpaMHU; YMCHHC
HCIIOJIB30BaTh BGKTOpHLIfI u KOOpI[I/IHaTHI)If/i MCTOJ JJI pemicHus

TeOMCTPHUYCCKUX 3adaY U 3a4a9 APYTUX y‘{e6HLIX npeaMEeTOB

YMeHune BbIOMpATh MOAXOIANIMNA METOJ IS pEUICHUs 3a7add; MOHMMaHHUE
3HAYMMOCTH MATEMATUKH B U3YUEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBIIGHUH; yMEHHE paclo3HaBaTh IMPOSIBICHHWE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, YMEHHUE TMPUBOJUTH TMPUMEPHl MATEMAaTUUYECKHX  OTKPBITHMA

POCCHIICKOM U MUPOBOW MaTeMaTUYE€CKOM HAYKH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YU CET
12 Panmonanbubie uncna. OOBIKHOBEHHBIE M JECATHYHBIC TPOOH, MPOLEHTHI, OECKOHEUHBIE
' NEepUOINIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalpHOW creneHu. JleWcTBusS ¢ apudMeTHdecKuMu
' KOPHSIMUM HaTypajibHON CTENEHU
14 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIBHBIM IOKa3aTeneM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCUHYC U TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
' YHCIOBOr0 apryMeHTa
1.6 Jlorapudm umcna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble yncaa. ApupMeTHYecKHe Onepaluu C ACHCTBUTEIbHBIMH YHCIAMU.
1.7 [TpubnnxKEHHBIE BBIUMCIICHUS, NpaBUJa OKPYIJIEHUS, NMPUKUAKA U OLIEHKAa pe3ysbTara
BBIYMCIICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 enbie u 1poOHO-palIOHATIEHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHHS
24 [Toka3zarenbHbIe U JTOrapuPpMUUECKHE YPAaBHEHHS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecKkne HEpaBeHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHUN. ONpeneuTeb MaTpULbI
3 OyHKIMH U TpaduKu
31 OyHKIUs, crocoOs! 3ananus GyHkuuu. ['paduk dyHkuun. Bzanmuo obpaTHbie GhyHKIIUH.

Yérupie u Heu€éTHble pyHkuuu. [lepuoanueckue GpyHKIUU




Ob6nacTp ompeneneHuss 1 MHOXKeCTBO 3HaueHul ¢ynkiun. Hymn ¢pynkumu. [TpomexyTku

32 3HAKOMOCTOSTHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PyHKIMU. MakKCUMyMBI U MUHUMYMBI
¢byukun. Hanbomnpiee 1 HauMeHbllee 3Ha4eHne QyHKIHUN Ha POMEKYTKE

13 Crenennass GpyHKIMS ¢ HaTypaJdbHBIM U ILETBIM IMMOKa3aTeneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa U rpaduK KOPHS 71-0i CTETICHU

34 Tpuronomerpudeckue GyHKIUH, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOWCTBA U IpauKu

16 Touku pa3peiBa. AcUMNTOTHI TpadukoB GyHKIMNA. CBONCTBA PYHKIINM, HEMPEPHIBHBIX Ha
' OTpE3Ke

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUA MTOCIIEA0BATEIHHOCTEN

3.8 Apudmerndeckasi U reoMmeTpuueckas nmporpeccuu. opmya CI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanusa

4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (OyHKITHIA

40 [IpumeHeHre MPOU3BOIHON K UCCIICTOBAHUIO (DYHKIIMH HA MOHOTOHHOCTH M DKCTPEMYMBI.
' Haxoxnenne HanOoIbIIero 1 HaMMEHBIIETO 3HAYCHHS (PYHKIIMHA HA OTPE3KE

4.3 [lepBooOpasnas. MaTerpan
5 MHOXecTBa U JIOTUKa

5.1 MHoOXxecTBO, onepauuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposTHOCTB

6.3 KomOunaTtopuka
7 I'eomerpus

7.1 ®urypsl Ha INIOCKOCTH

7.2 [IpsimMbIe 1 TIIOCKOCTH B MPOCTPAHCTBE

7.3 MHoOrorpanHuKu

7.4 Tena v MOBEpXHOCTH BpAILLIEHUS

7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

['eomeTpus (6a30BbIi 1 MpodIbHEIN ypoBeHb).10-11 i1. / Atanacsu JI.C, byty3oB

B.®., Kagomues Cb. u np., AkuronepHnoe oo6mectBo «M3narenbctBo «IIpocBemieHuey

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

HoyTtOyx

MynbTUMEIUIHBIN TPOEKTOP, IKPaH, KOJIOHKHU

* Yuurtenbckuii moptai. https://www.uchportal.ru/

* Poccuiickas anekTpoHHas mkodia. https://resh.edu.ru/

» OOpa3zoBarenbHas coluaibHas ceThb. https://nsportal.ru/

* Buneoypoxku https://videouroki.net

* Caiit ®I'BHY «®UIIN» https:/fipi.ru

* «[TogroroBka k EI'D u OI'D o marematuke» https://math100.ru

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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