MUHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJIEPALIUU
MunuctepcTBo 00pa3oBaHusi, HAykH U MoJstoge:xku Pecnnydsanku Kpbim
Anmunnctpanusa Yepaomopckoro paiiona Pecnyouauku Kpbsim

Otaen odpa3oBaHus, MOJIOAEKH U CIIOPTA

MBOY'"HoBouBaHoBCKas cpeaHsisa mkoJjga nm.Macsko I1L.H."

PACCMOTPEHO

MeToau4ecKuM 00beIUHEHNEM

YUHUTEJIeH €CTECTBEHHO-MAaTEMaTUYeCKOro
nukiaa MbBOY «HoBouBaHOBCKasi cpeHsst
mkona M. Maceko I1.H.»

COTI'JIACOBAHO
3aMecTHTeNh TUPEKTOpa 110
y4eOHO-BOCITUTATEIBHOMN
pabore

T.B.Ka3akoBa

PykoBogurens MO 29.08.2025 r.
E.C.JIémuna
[TpoTokoa Ne 1 ot 29.08.2025 .
PABOYAS ITPOTI'PAMMA

(ID 7151859)

YTBEPXKJIAIO
N.o.qupextopa

A.A.CrapukoBa
[Ipukaz Ne 217 ot
29.08.2025 r.

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

1151 ooyuarormmxcest 10 — 11 kiraccos

c.HoBouBanoBka, 2025 roa



HOACHUTEJBHASA 3AIINCKA

['eomeTpust siBAsieTCS OAHUM W3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEro OOIIETro
o0pa3oBaHusl, TaK KaKk 00eCreynBaeT BOZMOXHOCTh U3yUYE€HUSI TUCIUILIMH €CTECTBEHHO-
HAYYHOW HAIPABIECHHOCTH W MPEAMETOB TyMaHUTApHOro mukia. llockosbky
JIOTUYECKOE MBIIUICHUE, (hOPpMUPYEMOE TPU M3YyUYECHHH OOYyYaIOIIMMUCS MOHSTUHHBIX
OCHOB I'€OMETPHUH, IPU JI0KA3ATEIbCTBE TEOPEM U IOCTPOCHUM LENOYKHU JIOTUYECKUX
YTBEPXKACHUNW IPU PELICHUM TIEOMETPUUECKMX 3aJay, YMEHHME BBIABUIATb U
OIIPOBEpPraTh THUIIOTE3bl HEIMOCPEACTBEHHO WCIIOJIB3YIOTCA IIPU PELICHUM 3a1a4
€CTECTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (PM3UYECKUX 3a/1a4.

Ilens ocBoeHust mporpamMMbl ydeOHOTO Kypca «l'eoMeTpus» Ha yriryOJIEHHOM
YpPOBHE — Pa3BUTHE WHJWBHUAYAIbHBIX CIHOCOOHOCTEH OOydYaroMIMXCA MPU WU3YUYECHUU
T€OMETPHUH, KaK COCTaBJISIONIECH TpeaMEeTHON o0nacTu «MareMaTtuka U HH(pOpMaTUKa»
yepe3 olecrieyeHue BO3MOXHOCTH MPUOOPETEHUsS U HCIOJIb30BaHUSA Oosiee TIyOOKHX
r€OMETPUYECKUX 3HAHUHN U TEUCTBUMN, CIEU(PUIHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIsI
YCHEIIHOTO MPO(ECCUOHAIBHOIO 00pa30BaHMs, CBSI3aHHOIO C MCIHOJb30BaHUEM
MAaTEMATUKH.

[IpuopureTHBIMU 3ajjladaMu  Kypca TE€OMETpUM Ha YIIyOJIEHHOM YpOBHE,
PaCIIUPSIONIMMHU U YCUIUBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SIBIISIFOTCS:

paclipeHre MNPEACTABICHUSA O TE€OMETPUU KAaK YaCTH MHUPOBOU KYJIBTYpPHI U
(dhopMHUpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINM MUPOM;

dbopMHpoBaHUe MPEACTaBICHUS O TPOCTPAHCTBEHHBIX (PUTYpaX KaK O BaXKHEHIIINX
MAaTEMATUYECKUX MOJENAX, MO3BOJISIIOIIMX OMNMUCHIBATH W U3y4daTb Pa3HbIC SIBJICHUS
OKpY>KaloILlIEr0 MHUpPa, 3HAHHWE MOHATUMHOIO ammapara mno paszueiny «CrepeoMerpus»
y4eOHOT0 Kypca reOMETPHH;

dbopMHUpoBaHHE YMEHHUS BJIaJI€Th OCHOBHBIMU TMOHSATHUSAMH O MPOCTPAHCTBEHHBIX
¢urypax u UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, GOpPMYT U yMEHUE UX
MPUMEHSTh, YMEHUS JOKa3blBaTh TEOPEMbl W HAXOJIUTh HECTaHIAAPTHBIC CIIOCOOBI
pelIeHus 3a1ay;

dbopmMupoBaHrEe YMEHHS PacliO3HaBaTh Ha YePTekKaxX, MOJICNAX U B PEalbHOM MUPE
MHOTOTPAHHUKHU U TEJIa BPALICHUS, KOHCTPYUPOBATH TEOMETPUUECKUE MOJIENH;

dbopMHpOBaHWE TOHMMAHHS BO3MOXKHOCTH AaKCHOMATHYECKOTO TIOCTPOCHUS
MaTeMaTUYECKUX TEeOopuid, (QopMHpOBaHHE TIOHUMAHHUS POJU AKCUOMATUKU TMpHU
MPOBEJICHUU PACCYKICHUN;

dbopMHupoBaHWEe YMEHHS BIAJETh METOJAMH JOKAa3aTelIbCTB W aJITOPUTMOB
pelIeHns, YMEHU UX NPUMEHATH, NMPOBOAUTH JI0KA3ATEIbHBIE PACCYXKIECHUS B XOIE
pELIEHNUsT CTEPEOMETPUUECKUX 3aJad M 3a4a4d C IMPAKTUYECKUM COJEPKAHUEM,
(dbopMHUpOBaHUE MNPEICTABIECHUS O HEOOXOJUMOCTH JOKA3aTeIbCTB MPU OOOCHOBAHHUU
MaTEMaTUYECKUX YTBEPKAECHUM U POJM AKCMOMATUKUA B IPOBEACHUU HEAYKTUBHBIX
pacCyKJIeHUN;



pa3BUTHE U  COBEPIICHCTBOBAHME  WHTEJUIEKTYaJIbHBIX W TBOPYECKHX
CHOCOOHOCTEN OOy4YaromMXCs, IM03HABATEIBHOW aKTUBHOCTH, HCCIIEJ0BATEIbCKUX
YMEHMN, KpUTUYHOCTH MBIIIJICHUS], UHTEPECa K U3YUEHUIO T€OMETPUU;

(opMupoBaHne (QYHKIMOHAIBHOM TI'PAMOTHOCTH, PEJIEBAHTHON T'€OMETPUH:
YMEHUs paclo3HaBaTh IMPOSIBICHUS TE€OMETPUYECKUX IMOHATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B pEAJbHBIX JKU3HEHHBIX CHTyalUUsX M NPU H3YYEHUU JPYTUX
y4€OHBIX NPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOAECINPOBAHNUS
pEaIbHBIX ~CUTyallMil, MCCIEAOBAaHUS IIOCTPOCHHBIX MOJIENEN, HHTEepIpeTaluu
[IOJIyYEHHBIX Pe3yJbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH yueOHOTo Kypca «I'eomerpusi» B 10-11
Kkiaccax sBisitorcsa: «lIpsiMble M MIIOCKOCTH B MPOCTPAHCTBE», «MHOTrOTrpaHHUKNY,
«Tema BpameHns», «BekToppl M KOOpPAMHATBI B IPOCTPAHCTBE», «JIBMKEHUS B
IIPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU T'€OMETPUM Ha yriyOJ€HHOM ypoBHE oOyuenus B 10-11
KJIaccax, OTHOCUTCA KO BCEM COJEp)KATEJIbHBIM JIMHUSAM Y4e0HOro Kypca, a
(GbopMHpOBaHUE JIOTHUYECKUX YMEHHUN paclpeeisieTcss He TOJIbKO MO COAEpKATEeIbHBIM
JUHUSM, HO U 1o roxaM oOyudeHus. CojepxaHue 0Opa30BaHUS, COOTBETCTBYIOIIEE
NpeAMETHBIM  pe3yJibTaTaM  ocBoeHus  DeaepanbHOil  paboyell  Mporpammel,
pacnpenenéHHbIM Mo rojaM oOy4eHHs, CTPYKTypUPOBAHO TaKUM OOpa3zoM, 4TOObI KO
BCEM OCHOBHBIM, MpPHUHLIMIKAIBHBIM  BOMpocaM oOyuvarouggecss  oOpaliaiuch
HEOJHOKPATHO. OTO TMO3BOJIIET OpPraHU30BaTh OBJIAJICHUE TIE€OMETPUYECKUMU
NOHATUSAMM W HaBbIKAMHU IOCJIEIOBAaTEIbHO M MOCTYNAaTeNIbHO, C COOJIIOJACHUEM
NpPUHIMIA TPEEMCTBEHHOCTH, A HOBBIE 3HAHUS BKJIIOYaTh B OONIYIO CHUCTEMY
Tr€OMETPUYECKUX MPEACTaBICHUN OOyYarommMxcs, paclupsis U yriayosnsas e€, oOpa3ys
IIPOYHBIE MHO’KECTBEHHBIE CBSA3U.

[lepexon Kk M3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

CO31aTh YCIIOBUS IS nuddepeHnmanum o0yueHusl, MIOCTPOCHUS
MHJUBUyaJIbHBIX 00pa30BaTENIbHBIX MpOrpamMM, 00EeCHeuuTh YriyOJIEHHOE HU3yueHHUe
reOMETPUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYaOIIUXCSI K MPOJOJKEHUIO U3yYEHUS MaTEMaTHUKU C Y4ETOM
BbIOOpa Oynaymie mpodeccuu, obecreunBas MPEEMCTBEHHOCTh MEXIy OOIUM U
npodeCcCUOHAIBHBIM 00pa30BaHUEM.

Ha uszydenue yueOHoro kypca «I'eomeTrpusi» Ha yrinyOJaE€HHOM ypOBHE OTBOJUTCS
204 4aca: B 10 knacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 gaca (3 yaca B
HEJIEITIO).



COJAEPXKXAHUE OBYUEHUA
10 KJTACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATHA cTepeoMeTpur. Touka, IpsiMasi, IJIOCKOCTb, IMPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHOoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IIE€pECEKaroIuecs,
[apajulesIbHble M CKpelluBaromuecs npsMsle. [Ipu3HaKy CKpEIMBAONIUXCS IMPSMBbIX.
ITapannenbHOCTh NMPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAPAJIIEIBHBIC INPSAMBIE B
IIPOCTPAHCTBE, MApPAJUIEIIBHOCTh TPEX MPAMBIX, MAPAIIIEIBHOCTD MPSAMON U INIOCKOCTH.
[TapamnensHOe M UEHTpAJbHOE MPOEKTUpOBaHHE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapaJlIeIbHOTO MPOEKTHUpoBaHUs. M300pakeHue Quryp B mnapauieabHOU
IIPOCKLIMHU. YTJIbl C COHAIIPABJICHHBIMM CTOPOHAMH, YIOJd MEXKAY IpPSAMBIMA B
IpocTpa”cTBe. [lapaneapHOCTh IUIOCKOCTEM: IMapalyIebHbIE IIJIOCKOCTH, CBOWMCTBA
napajuielnbHbIX MIockocTel. IIpocTeiimme npocTpaHCTBEHHbIE (PUTYypbl HA TUIOCKOCTH:
TETPadp, MAPAIIIEIENHUIIET, TOCTPOCHUE CEUEHU .

IleprieHIUKYIAPHOCTh NPAMOM M IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IPAMBIE B
IIPOCTPAHCTBE, NpPsAMBIE MAPAJLICIbHBIE U IEPIECHIUKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHIUKYJISIPHOCTA MPSIMOM M IJIOCKOCTH, TEOpEMa O MPSAMOM IMEPIECHINKYISIPHOU
I0CKOCTA. OpTOroHanpHOE NPOCKTUpOBaHUE. [lepreHIuKyJslp ¥ HAKJIOHHBIE:
PacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 0 MJIOCKOCTH, MPOEKIHUS
burypsl Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEHN: IIPU3HAK
IIEPIICHIUKYJISIPHOCTH IBYX IINIOCKOCTEN. Teopema 0 TpEX MepreHIUKYIISpax.

Yribl B IPOCTPAHCTBE: YTOJ MEXAY NMPSAMOW M IUIOCKOCTBIO, ABYI'PAHHBIA YTOJI,
JIMHEWHBIA yTOJ JBYTPAHHOTO yrila. TpE€XrpaHHbIl U MHOrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIVIOB MHOrorpaHHoro yriyia. CBoilicTBa IUIOCKMX W JBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCMHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuK#

Buabl MHOrorpaHHukoB, pas3BépTka MHoOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, MpsMas ¥ HAKJIOHHAs MPU3Mbl, OOKOBas W MOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapayutenenunier, TpsSAMOYTOJbHBIA TNapajUIeIeNune]] U ero cBoucrBa. Kparuanmmue
IyTU Ha MOBEPXHOCTU MHOTOrpaHHuka. Teopema Jiinepa. [IpocTpaHncTBeHHAst TeopemMa
[Tudaropa. [Mupamuaa: N-yrojapHas nupamuja, NpaBUIbHAS U yCE€YEHHAs MUPAMUJBIL.
CpoiictBa pébep u OOKOBBIX TpaHed TMpaBWIbHOM mnHpaMuibl. [IpaBusbHBIE
MHOTOTPAaHHMKHW: TIpaBWJIbHAs TIpHU3Ma M MpaBWIbHAsA NOUpaMUIa, IpaBUIbHAS



TpPEYroJIbHAs MUPaMUJIa M MPABWIBHBIN TeTpadap, KyO. [IpencraBnenre o mpaBUIBLHBIX
MHOTOTPaHHHUKAX: OKTa3JIp, JOJACKAAP U UKOCAIP.

Bobluucienue 3ieMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yriel. Ilinomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOU MPU3MBI, TUIONIAAh OCHOBaHUIA,
TeopemMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM Tpu3MBbI. [1nomaas 60KOBOM OBEPXHOCTH U
MMOBEPXHOCTH MPABUIILHOW MUPAMHU/IBI, TEOPEMA O IUIOIIAIA YCEUEHHOM MUPAMU/IBI.

CummMmerpus B IPOCTPAHCTBE.  DIIEMEHTBl ~ CUMMETPHUM  IPaBUJIbHBIX
MHOTOTpaHHUKOB. CHMMETpuss B  NPaBWIBHOM  MHOTOTPAHHUKE: CHMMETPUS
napajuiejienuneaa, CUMMETPUsS MPABWIBHBIX IPU3M, CHUMMETPHUS IPABUIBHOU
MMUPAMUIBI.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[ToHsTHSA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOpPBl KOJUIMHEAPHBIC, COHANPABICHHBIE U IPOTHUBOIOJIOKHO HAIIPaBJICHHBIE
BEKTOpbl. PaBeHCTBO BEKTOPOB. [I€WCTBHS C BEKTOpAMU: CJIOKEHHUE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4uciio. CBOWCTBa
CIOXKEHHUsI BEKTOpOB. (CBOWMCTBA YMHOXEHHUS BEKTOpa Ha 4yucino. I[loHsTue
KOMIUIAHApHbIE BEKTOpBI. lIpuM3Hak KomIuiaHapHOCTH TpEX BeKTOpoB. IIpaBuio
napajuienenumnena. Teopema O pasiloKEHUM BEKTOpA IO TPEM HEKOMILIAHAPHBIM
BekTopaMm. lIpsiMoyronpHass cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl
BekTOpa. CBsA3b MEXAY KOOPAWHATAMU BEKTOPA W KOOPAMHATAMHU TOYEK. YTOI MEXKIY
BekTOpamu. CkaasipHOE IPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa Bpamenus

IlonsaTHs:  UUIMHIOpPHUYECKAasT  MOBEPXHOCTb,  KOHUYECKas  IOBEPXHOCTb,
chepudeckas MOBEPXHOCTh, 0Opa3yroliue moBepxHocTed. Tema BpamieHus: TUIUHAD,
KOHYC, YCEUEHHBIN KOHYC, cepa, map. BzaumHoe pacnosioxkenre chepbl U MIOCKOCTH,
KacaTelabHas IUJIOCKOCTh K cdepe. M3o0paxkeHue Tea BpallleHUS Ha TIJIOCKOCTH.
PazBépTrka nunuHapa u konyca. Cummerpus cepsl U mapa.

O6bEM. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPAMOYTOIHHOTO
napauienenunena u cieactsus u3 He€. OOBEM TpsIMOM W HAKIOHHOW MPHU3MBEI,
HUWJIMHIpa, TUpaMubl U KoHyca. OObEM 11apa U MapoBOro CErMEHTAa.

KombOunaruu ten BpamieHus 1 MHOrorpaHHUKOB. [Ipu3ma, BiucanHasi B IUJIUH/ID,
omucaHHas okoyio nuiauHApa. [lepeceuenue cheprl u mapa ¢ miockocThio. Kacanue
mapa u cdepsl WIOCKoCThi0. [loHATHE MHOTOTpAaHHMKA, OMMCAHHOTO OKOJIO CQephl,
cdepsl, BIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAIIICHUS.

[Imomans MOBEPXHOCTH IWJIMHApPA, KOHYyca, IUlomaab cdepbl U €€ YacTeil.
ITono6ue B nmpoctpancTBe. OTHOIICHHE 00BEMOB, TIJIOIIAICH TTOBEPXHOCTEH MOI00HBIX



¢uryp. IlpeobpazoBanue momoOusi, romoTeTHs. Perienue 3aad Ha TJIOCKOCTH C
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceyeHui MHOTOTPAaHHUKOB M TEJ BpAIICHUS: CEYEHUs UUIIMHIpa
(mapanienbHO M MEPIEeHIMKYJIISIPHO OCH), CEUEHHUs KOHyca (MapasuielbHbIe OCHOBAHUIO
Y IPOXOJAIIME Yepe3 BEPLIMHY), CEUCHUS [Iapa, METObI MOCTPOEHUSI CEYEHUI: METOT
CJIEI0OB, METOJI BHYTPEHHETO TPOEKTUPOBAHHMSI, METOJ] IEPEHOCA CEKYLIEH MIIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B npoctpaHcTBe. Omnepauuu HaJl BEKTOpamMu. BeKTOpHOE YMHOKEHHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOIO YMHOXEHUs. [IpsiMoyronpHas cucteMa KOOpAHHAT B
npoctpancTBe. Koopaunatel Bektopa. Paznoxenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBII METOJI TPU PELIEHUU T€OMETPUIECKUX 3aay.

JIBUH:KEeHUsA B IPOCTPAHCTBE

JBuxeHus npocrtpaHcTBa. OToOpaxkeHus. JBrmxeHus u paBeHcTBO ¢uryp. Oouume
CBOWCTBA JBWKCHMU. BHIbl JBWKEHMM: MapajuleIbHBIM NEPEHOC, LEHTpalbHas
CUMMETpHS, 3€pKaJIbHAs CUMMETpHS, IMOBOPOT BOKpyr mnpsmoiu. I[IpeoOpazoBanus
nono6ust. [Ipsimas u cepa Diinepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHcKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONH TO3UIMKA OOYYaIOMmEerocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCHUUCKOr0o OOIECTBA, MPEACTABICHUE O MaTEeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBJICHUM, TPOLIEAYP IPaskIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHHE B3aUMOJCHCTBOBATH C COIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMH H Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaxTaHCKONM WACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIEMY POCCHICKOW MaTEMAaTHKH, LEHHOCTHOE OTHOILIECHHUE K
JOCTIKEHUSIM POCCUUCKUX MAaTeMaTHUKOB W POCCHUHUCKOW MaTeMaTH4eCKOW IIKOJIbI,
HCIIOJB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoaa, cHOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TOBEJECHHUS, CBS3aHHOIO C MPaKTHYECKUM
MPUMEHEHUEM JIOCTUKEHUM HAYKH U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYas JCTETHUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEIICHUN, PACCYKIIEHUU, BOCTIPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocMTaAHKE:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUYEeCKUE 3HAHUS B WHTEpecax
310poBOro W 0Oe30macHOro obOpas3a KWU3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHM M OTIbIXA,
peryispHas puznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TP 3aHATUSIX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TEILHOCTBIO;

6) TpynoBoe BociuTaHue:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0US, UHTEPEC K Pa3IMIHBIM
chepam TmipodeCCUOHAIBHOM ACSATEILHOCTH, CBS3aHHBIM C MaTeMaTUKOW u  eé
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peaau30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHHUIO U CaMOOOPA30BaHUIO HA TPOTSIKEHUU BCEH JKHU3HH,



TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUUYECKUX 3aJlad MAaTeMaTUYECKOU
HaIpaBJICHHOCTH;

7) 3Kxo0JIorHYeCKO€e BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPhI, TIOHUMAHUE BIUSHHUS COIHMAIBHO-
AKOHOMHMYECKUX TMPOIECCOB HA COCTOSIHME NPUPOJHOM M COIMAIBLHON Cpenbl,
OCO3HAaHHE TIJO0ATBHOIO XapakTepa »JKOJOTMYECKHUX NpoOjeM, OpHUeHTalus Ha
IPUMEHECHHE MaTeMaTHYECKUX 3HAHUM JJI pelieHus 3ajad B 00JIaCTH OKpY’Karolen
cpenpl, TUIAHUPOBAHUE TIOCTYNKOB M OIEHKH HMX BO3MOXKHBIX IOCIEJACTBUN JJIs
OKpY>KaloIlel Cpeibl;

8) HeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEeMaTHUYEeCKOW HayKH Kak
chepbl 4eITOBEUECKOM JIeATEIbHOCTH, ITAINlOB €€ Pa3BUTHSA M 3HAYUMOCTHU JJISI Pa3BUTHUS
[UBWIN3ALNY, OBJIAJCHUE S3bIKOM MaTEMaTUKW M MaTEeMAaTHYECKOM KYJbTYpOH Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYAJIBLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTeabHBIC YHUBEPCAIbHBIEC YUeOHBbIE 1eHCTBUA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh W XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEeMaTUYECKUX
O0OBEKTOB, MOHATUMN, OTHOIICHHH MEXIY MOHATUAMH, (POPMYJIMPOBATH OINPEACICHUS
MOHSTUM, yCTaHABIMBATh CYLIECTBEHHBIH MNPU3HAK KIACCHU(PHUKAIUU, OCHOBAHMS IS
00001IEHNS U CPaBHEHUS], KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIC
Y OTpULIATETbHBIEC, €MUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaT€MATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTUBOPEUYHS B
dakTax, JOaHHBIX, HAONIONEHUSAX M YTBEPKACHUSAX, MpeAjararb KpUTEpUU MJis
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEY U,

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHJYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIIOUEHH 110 aHAJIOTUH;

IIPOBOJIUTH CAaMOCTOSITENIBHO JIOKa3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUMN
(OpsiMBIE W OT MPOTHUBHOIO), BBICTPAUBATh APryMEHTALMIO, NPHUBOJIUTH IMPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHHUS U BBIBOJIbI;

BbIOMpATh Ccroco0 penieHus: yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BapHAHTOB
penieHus, BHIOMpaTh HanboJiee MOAXOIAUIMN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).



Ba3oBble uccienoBarejabckue 1eHCTBUA:

WCIIONB30BaTh BOMPOCHI KAaK HCCIENOBATEIbCKUA HMHCTPYMEHT IO3HAHMS,
(dbopMyIupOBaTh BOMPOCHI, (PUKCUPYIOIIKUE MPOTUBOPEUHE, MPOOJIEMYy, YCTaHABINBATh
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIOTE3y, ApPTyMEHTHUPOBATH CBOIO MO3UIIMIO,
MHEHHUE;

MPOBOAUTH CAMOCTOSITEBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, UCCIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOOBeKTa, SBJICHHS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOSTENIbHO (OopMyIHpOBaTh OOOOIIEHHST U BBIBOJABI MO pPe3yJibTaTam
MPOBEIEHHOTO HAOJIOJIEHHUS, UCCIIEA0OBaHUs, OLICHUBATH JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB, BBIBOJOB M O000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE TIPOIECCa, a TakKe BbIIBUTaTh
MIPEIIOJIOAKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBIABJIATh JePUIuThl uMHOpMalMK, AaHHBIX, HEOOXOJMMBIX [JIi OTBETa Ha
BOIPOC U JJIsI PEILICHUS 3a/1auu;

BbIOMpaTh WHGOPMAIIMI0O W3 HCTOYHUKOB pPAa3IUYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W WHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (Hopm
MIPEeICTaBIICHHUS;

CTPYKTYypHpOBaTh HWH(OpMaIMIO, TPEACTaBIATh €€ B pa3lIuuHbX Gdopmax,
WJUTIOCTPUPOBATH Tpaprueck;

OIICHUBATh HAJ&KHOCTh MHPOPMAILIUU MO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBbIE YHHBepCAJbHbIE y4eOHbIe el cTBUS

OO0menne:

BOCIIPHHUMATh U (HOPMYIHUPOBATh CYXKIEHUS B COOTBETCTBHHM C YCIOBHUSMH H
IEJIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS O X0y PEIICHUS 3a/Jadd, KOMMEHTHPOBATh
MOJTyYCHHBINA PE3YJIbTAT;

B XO7e OOCYXKIEHUsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
MpoOJIEMBI, pelIaeMOl 3aJiayd, BBICKA3bIBATh WJIEH, HAICJIICHHBIC Ha IOWCK pEIICHUS,
COTIOCTaBIIATh CBOM CYXKICHUS C CYXACHUAMH JPYyTHX YYaCTHUKOB JHajora,
OoOHapyKMBaTh Pa3IMuMe U CXOJCTBO MO3HIINI, B KOPPEKTHOH (Gopme popmympoBaTh
pa3HOIIIACHsI, CBOU BO3PAKEHUS;

MPEACTABNIATh PE3YJAbTAThl PEIICHUS 3aJadyd, SKCIEPUMEHTa, WCCICIOBAHMSI,
MPOEKTa, CaMOCTOSITEIIPHO BBHIOMpPATh (opMaT BBICTYIUICHHS C YYETOM 3aj1a4
NPE3CHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.
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PerynsiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe JeliCTBUSA

Camoopranusanus:

COCTaBIISITh IJIaH, AJTOPUTM pEIICHUS 3a/Ja4yd, BbIOMpATh CHOCOO pEIIeHUs ¢
Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTUPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIIUK.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HaBBbIKAMHU TO3HABATEIBHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIHUTENBHBIX IPOLIECCOB, HMX pe3yJbTaTOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJISL Mpollecca M pe3yJbTaTa pPEIICHUS MaTeMaTH4eCKON
3aJlauu;

NpEeABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpU PEIICHUM 3a7ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIBCTB, IAHHBIX,
HaiJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEIH U YCIOBUSM, OOBSCHATH MPUYHUHBI
JOCTIKEHUSI WM HEJOCTIKEHUSI PEe3yJbTaTOB JICSITENIbHOCTH, HAXOJUTh OIIUOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1eSITEJIBHOCTD:

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAUBUIYaTbHOMN
paboThI MpU pelIeHnH Y4eOHBIX 3a7a4, TPUHUMATh I1eJIb COBMECTHOM JEATEIbHOCTH,
MJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paloThl, pacmnpenessTh BUAbl padoT,
JIOTOBApUBATLCA, OOCYX JaTh MPOIECC M pe3yibTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYINIOBBIX (QopMax paboTel (0OCykIeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMbD» M HHBIC), BBIMIOJHATH CBOI YacTh pabOThI U KOOPJIWHUPOBATH
CBOU JIEMCTBUS C JPYTMMH YJI€HAMU KOMaH]bl, OLIEHUBATh KAYECTBO CBOEr0 BKIA/a B
001U TPOAYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUYACTHUKAMH B3aUMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K konmy 10 kiaacca oOyyaromuiicss HayqUTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHATHSIMHU CTEPECOMETPUU TPHU PEIICHUH
3a/1a4 U MPOBEJICHUN MAaTEMATUUYECKUX PACCYKICHHUII;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUM M CIEJICTBUS U3 HHUX TMPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJacCUPUIMPOBATH B3aMMHOE pPACIOJOXKEHUE TPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
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CBOOOJHO OMEpPHPOBATh MOHATHSIMH, CBSI3aHHBIMU C yTJaMHU B MPOCTPAHCTBE:
MEKly IPSAMBIMU B POCTPAHCTBE, MEXAY MPSMOU U INIOCKOCTBIO;

CBOOO/IHO OIEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTpaHHUKAMU;
CBOOOZIHO pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPDAaHHUKOB  (IIpU3Ma,
MUpaMUJIa, MPSIMOYTOJIBHBIN Mapaienenunesn, Kyo);

KJ'IaCCI/I(I)I/IHI/IpOBaTB MHOT'OI'paHHHKH, BBI6I/Ipa$I OCHOBAaHU JIIA
KJ'IaCCI/I(bI/IKaHI/II/I;
CB060I[HO OIICpUPOBATH IIOHATHUAMU, CBs3aHHBIMU C CCUCHHCM

MHOTOTPaHHHUKOB IJIOCKOCTHIO;
BBINIOJIHATH MapaieIbHOE, LEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTHUPOBAHUE
(uryp Ha MIOCKOCTb, BBIMOJIHATh U300paKeHHs PUTYP HA IIOCKOCTH;

CTPOUTH CEYECHHMS MHOIOTPAaHHUKOB PpA3JIMYHBIMHU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) IUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATh IUIONIAJM MOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpU3Ma, MHUPaAMUJA),
Tr€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;
CBOOOJHO ONEPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IMPOCTPAHCTBE;

BBIIIOJIHATH JEHCTBHSI HAJl BEKTOPAMU;

pemiaTh 3aJadd  Ha  JI0KAa3aTEIbCTBO MATEMAaTHYECKHX OTHOIICHMH U
HaXOXKJIEHUE T€OMETPUYECKUX BEJHMYMH, NPUMEHSS HM3BECTHBIE METOJIBI MPHU
pElIeHMH MaTeMaTUYEeCKUX 3a7ad TMOBBIIIEHHOTO M BBICOKOIO YpPOBHS
CJIOHOCTH;

OPUMEHATh  MPOCTEMINME  MPOrpPaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHNH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, MpPeoOpa3OBbBIBATH W  UHTEPHPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX;

MIPUMEHSATH NOJIyYCHHbIE 3HAHMSI HA IPAKTUKE: CPAaBHMBATh M aHAJIM3HPOBATH
peanbHbIE CUTYyallMM, MPUMEHATHh W3YYEHHbIE MNOHATHS B IPOLECCE IOUCKA
pelIeHus] MaTeMaTU4ecku CQHOPMYIUPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh
peanbHbIe CUTYAIlMK Ha SI3bIKE T€OMETPHUH, UCCIE0BATh MOCTPOCHHBIE MOJIEIH
C HMCMOJb30BAaHUEM T'€OMETPUUYECKUX IMOHATHI M TeopeM, ammapara ajireopsl,
pemarh OPaKTUYECKUE 3a7aud, CBSI3AHHBIE C HAXO0XKJIEHHEM TI'€OMETPUUYECKHX
BEJIMYMH;
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MMETh TMPEJCTAaBICHUSI OO0 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUU Kak
COCTaBHOW YacTu (hyHAaAMEHTA Pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiaacca oOyyaromuiicss HayquTCs:

CBOOOJHO OMEPUPOBATh TMOHATUSIMH, CBA3AHHBIMH C [WJIWHIPUYECKOMH,
KOHUYECKOU U CPEPUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIOCOOBI MOTYUYCHHUS;
OTEPUPOBATh TMOHATHSIMH, CBSI3aHHBIMH C TEJaMU BpAIICHUS: IHIMHAPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Teja BpalleHus (LWIMHIpP, KOHYC, cepa U map) u OOBIACHATDH
CIOCOOBI MOTYUYEHUs TEJ BpAIllCHHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PACIONIOKEeHNE CHEPHI U TNIOCKOCTH;

BBIYHCTISATh BEIMYUHBI SJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BPAILICHUS, 00bEMBI
U TUIOIIA U TOBEPXHOCTEN MHOTOIPaHHUKOB U TeJl BPalllEHUs, TEOMETPUUYECKUX
TEJ ¢ IPUMEHEHUEM HOpMYII;

CBOOOMHO OMNEpPHpPOBaTh MOHATHUSIMH, CBS3aHHBIMA C KOMOWHAIIMSIMH TeJ
BpalllecHWss YW MHOTOTPAaHHUKOB: MHOTOTPAaHHHMK, BIHCAHHBIH B cdepy u
OMHCaHHBIA OKOJIO cdephl, chepa, BNHUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIUMCIISATH COOTHOIICHHUS MEXAY IUIOMIANAMU IOBEpPXHOCTEH U 0O0BEMaMH
MMOJOOHBIX TEII,

M300pakaTh U3ydaeMble (DUTYphI, BBIMONHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU
U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHUs TeJ BpalllCHNUS;

U3BJIEKaTh, MHTEPHPETUPOBATH M  NIpeoOpa3oBbIBaTh HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUIECKUX (UTYpax, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CHCTEME KOOPIAMHAT;

pelaTh TeOMEeTPUYECKHe 3a7aud Ha BBIYHCICHUE YTJIOB MEXIY MPSIMBIMH U
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 TUIOCKOCTH, B IIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MPH PELICHUH;

CBOOOJIHO  OMEpUpOBaTh MOHSATUSIMHU, CBSI3AHHBIMH C  JBW)KCHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUM;

BBIMIOJHATh ~ M300paXEHUS MHOTOTPAaHHUKOB MW TEJl  BpalleHUS MpH
napajuieIbHOM TIEpeHOCe, LEHTPAIbHON CUMMETpPHUH, 3EpKaIbHON CUMMETpUH,
MIPU TIOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00HS;
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CTPOUTh CEYEHHsS] MHOTIOIPAHHMKOB M TE€J BpAUICHUS: CEUYECHHs LUIUHApA
(mapajuienbHO U MEPHEHAUKYISPHO OCH), CEUYEHUs KOHyca (TmapajuielibHbIe
OCHOBAHHIO U MPOXO/ISAIIUE Yepe3 BEPILIUHY ), CEUEHUS 1I1apa;

UCIIOIb30BaTh METOJBl IOCTPOEHUS CEYEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJ IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBATh FTEOMETPUYECKHE YTBEPKICHHUS;

IPUMEHSTh TEOMETpUYECKUE (PaKThI ISl PEIICHUsI CTEPEOMETPUUECKHUX 3ajad,
IPEANOJIATAIOIMINX HECKOJIBKO IIAaroB PELICHUS, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemiaTh 3aJadyd  Ha JI0KAa3aTeIbCTBO MATEMAaTUYECKHX OTHOIICHHH U
HAaXO0KJEHUE T€OMETPUUECKUX BEJIIMYNH;

OPUMEHSATh MPOTrPaMMHBIE CpPEICTBA U  AJIEKTPOHHO-KOMMYHHUKAILIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHSATDH MOJYYEHHbIE 3HAHUS Ha MPAKTHKE: CPaBHUBATh, aHAJIU3UPOBATh U
OIICHUBATh peajibHbIE CUTYyalluu, NMPUMEHSTh U3YUYCHHbIC TOHSTHUS, TECOPEMBI,
CBOMCTBa B MpOLECCE MOUCKA PEUIEHUSI MATEeMAaTHYECKH C(HOPMYIUPOBAHHOU
npoOieMbl, MOJIETUPOBATh pEaAlbHbIC CHTYallUd Ha S3bIKE TE€OMETPHH,
UCCJIEIOBATh TMOCTPOCHHBIE MOJENIM C HCIOJIB30BAHUEM TI'€OMETPHUUYECKHUX
MOHATUM M TEOpeM, ammapara aireOpbl, pemaTh NPAKTHYECKUEe 3aJauH,
CBSA3aHHBIE C HAXOXKJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX OJTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinyecTBO 4acoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcenl
1 BBeJieHHE B CTEPEOMETPHIO 23 2 0 https://edsoo.ru
5 B3auMHOE PacroioKeHue MPSIMBIX B 5 L 0 https://edsoo.ru
IPOCTPAHCTBE
3 [TapasiensHOCTh MPSAMBIX M INIOCKOCTEN B 8 0 0 https://edsoo.ru
IPOCTPAHCTBE
A [lepneH MKy IAPHOCTD MPAMBIX U 25 0 0 https://edsoo.ru
IUIOCKOCTEH B IPOCTPAHCTBE
5 VTIIBI U paccTOSHUS 16 1 0 https://edsoo.ru
6 MHororpaHHUKH 7 1 0 https://edsoo.ru
7 BekTops! B mpocTpaHcTBe 12 0 0 https://edsoo.ru
8 [ToBTOpeHue, 0600IICHNIE i CHCTeMAaTH3ALIHs c 1 0 https://edsoo.ru
3HaHUHN
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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11 KJIACC
KosmmuecTBo 4acos DJ1IeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (mudposbie)
Ne n/m Konrpoasusie IIpakTuyeckue
NPOrpaMMBbl Bcero oGpa3oBaTejbHbIe
padoThI padoThbI
pecypcenl
1 AHanmuTHYecKas TeOMETPHs 15 2 0 https://edsoo.ru
5 ToBTOpEHHE, 0606meHI:Ie u 15 1 0 https://edsoo.ru
CHCTEMATH3AIUS 3HAHUH
3 OGbEM MHOTOIpaHHHKA 17 1 0 https://edso0.ru
4 Tena BparieHus 24 1 0 https://edsoo.ru
c I[1noma y OBEPXHOCTH U 00BEMBI 9 1 0 https://edso0.ru
KPYTJIBIX TEI
6 JIBMKeHUs 5 1 0 https://edsoo.ru
. ToBTOpEHHE, 0606HI€HI:I€ u 7 L 0 https://edsoo.ru
CHCTEMATH3AIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 8 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne i/ Tema ypoka Kontpoabnubie IIpakTnyeckue Aara tupposkie
Bcero u3yyeHHsi o0pa3oBaTeJbHbIE
padoThbI padoThI
pecypchl

OcHOBHBIE MpaBHIIa H300paKCHUS Ha https; /ledsoo.ru
1 PHUCYHKE IJIOCKOCTH, MapaljieIbHbIX 1 0 0

NPSIMBIX (OTPE3KOB), CEPEIMHBI OTPEe3Ka

[ToHsATHS CTEpeOMEeTpHH: TOYKa, IpsMasi, 0 0 https://edsoo.ru

IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 MpaBuJia U300paKeHHs Ha PUCYHKE 1

TUIOCKOCTH, MapajuICIbHBIX TMPSIMBIX

(OTpe3KoB), cepeIuHbI OTpe3Ka

[ToHsTHS: TIEpEeCceKaONTUECs MIOCKOCTH, 0 0 https://edsoo.ru
3 nepeceKaronmecs mpsmas ¥ miocKoCTh; 1

MOJIyIPOCTPAHCTBO

[TonsTHs: mepecekaronuecs MIOCKOCTH, https: /ledsoo.ru
4 MepeceKaroIIrecs mpsaMas ¥ INIOCKOCTh; 1 1 0

MOJIyIPOCTPaHCTBO. Jlnarnocruueckas

KOHTpOJbHas paboTa

MHOTOrpaHHUKH, H300paskeHUe 0 0 https://edsoo.ru
5 MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1

HECYIIECTBYIOIINX 00OBEKTOB
6 MHororpaHHuKH, U300paKEHUE 0 0 https://edsoo.ru

MPOCTEHIINX IPOCTPAHCTBEHHBIX UTYD,
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HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

https://edsoo.ru

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

https://edsoo.ru

AKCHOMBI CTEPEOMETPHUHU U TIEPBbIC
cnenctBus u3 HUX. CriocoObI 3a1aHus
MPSAMBIX U INIOCKOCTEMN B MIPOCTPAHCTBE.
O0603HaueHUS MPSMBIX U TUIOCKOCTEH

https://edsoo.ru

10

N306paxkenne ceyeHuit mupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pebpa. M3o0pakeHne epeceacHHsI
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanne
MMOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

https://edsoo.ru

11

N306paxkenne ceyeHuii mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. Nzo0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalmnBanme
MTOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

https://edsoo.ru

12

N306paxkenne ceyeHuit mupamMuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanre
TTOCTPOSHHBIX CEUEHU Pa3HBIMU I[BETAMHU

https://edsoo.ru

13

N300paxenune ceueHunit nupamuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEpPE3 UX
pé6pa. Nzo0paxkeHune nepeceueHust

https://edsoo.ru




18

14

IIOJIyYEHHBIX IJIOCKOCTEN. PackpaimBanue
IIOCTPOEHHBIX CEUYECHUN Pa3HBIMU LIBETAMHU

Merton cinenoB uisi HOCTPOCHUS CEUYCHUI

15

Mertoza cieoB Uit HOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHni PsIMBIX U
IIJIOCKOCTEN

https://edsoo.ru

16

Mertop ciie10B Uit HOCTPOCHHS CEUCHUA.
CaoiicTBa niepece4eHui MpsIMbIX U
IIJIOCKOCTEN

https://edsoo.ru

17

18

19

20

21

[TocTpoeHue ceyeHui B mUpamue, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX qepTexcef/'I U 3aI1MCh 111aroB
MOCTPOCHHMS

IToctpoenue ceuenuii B mupamuze, Kyoe mno
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEkKEH U 3alHCh I1aroB
ITOCTPOEHUS

IToctpoenue ceuenuii B mupamuze, Kyoe mno
TpéM TouKaM Ha pébpax. Co3naHue
BBIHOCHBIX YEPTEXKEHN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh L1aroB
IIOCTPOEHUs

[ToBTOpeHune mnanumerpuun: Teopema o
MPONOPIMOHANBHBIX 0Tpe3kax. [TonoOue

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru
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22

23

TPEYTrOJIbHUKOB
[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B CEUCHUSX Ha
BBIHOCHBIX YepTexxax. Mcropus pa3BuTus
IJITAHUMETPUHU U CTEPEOMETPUH

Kontposbhas pabota "AKCHOMBI
crepeomerpun. Ceuenuns"

https://edsoo.ru

https://edsoo.ru

24

B3anMHOe pacnionoxeHue npsMbIx B

npoctpancTBe. CKpelBaroLIecs npsmsble.

[Ipu3Haku CKPEMMUBAIOIINXCS MPSMBIX.
[TapannensHbie MpsiMble B TPOCTPAHCTBE

https://edsoo.ru

25

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOM NapajIeIbHON
JAHHOM NPSMOU, TPOXOSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIIEH Ha JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MAPAITIENBHBIX IPSAMBIX TJIOCKOCTHIO

https://edsoo.ru

26

[TapamnenbHOCTB TpeX NpsMBbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBbIX. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

https://edsoo.ru

27

[TapannenpsHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapajieIbHOTO
npoekTupoBanus. M300pakeHne pa3HbIX
¢buryp B napauienbHONH IPOEKINUN

https://edsoo.ru

28

[enTpanbHas npoeKkuus. YToiul ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOJI
MEX1y IPSIMbIMU

https://edsoo.ru
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29

3amayn Ha NOKA3aTEIHLCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C
pacIoIoKEHUEM HPAMBIX B IIPOCTPAHCTBE

https://edsoo.ru

30

[ToHsiTHA: MapanaeaIbHOCTh NPSIMOI U
IUIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaoiicTBa napamuienbHOCTH IPSIMOH U
IJIOCKOCTH

https://edsoo.ru

31

32

33

34

I'eomeTpuuecKkue 3ajaun Ha BHIYMCIIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[apaJuIeIbHOCTHIO NMPSAMBIX U MJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, MPOXOASILIETO Yepes3
JAHHYIO IIPSAMYIO Ha YEPTEKE U
MapaJyIeBLHOIO IPYTroi nmpsimoit. Pacuér
OTHOIIEHUI

[MapannensHas mpoeKuus, TPUMEHEHUE AJIs
MIOCTPOCHHUSI CEYCHHH KyOa U
napauienenumnena. CBoncTa
napajuieNienumne1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napajisiIeJIbHOCTH IBYX IUIOCKOCTEM

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

35

Teopema 0 mapaieIbHOCTH U
C€ANHCTBEHHOCTH IIJIOCKOCTH, HpOXO}ISIHIGfI
yepe3 TOUKY, He TPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJCTBUSA U3 HEE

https://edsoo.ru

36

CBoiicTBa napaJjisiCJIbHBIX ILIOCKOCTEH: 0

https://edsoo.ru
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MapajjIeJIbHOCTH IIPSAMBIX IIEPECEYCHUS IIPU
MEPpCCCUCHUM ABYX IapalJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapajuICIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapajyIeIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXK/TY MMapauieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUYEHUH TIPSIMOI C
JIBYMSI TTapaJUIEIbHBIMU TUIOCKOCTSIMHU

https://edsoo.ru

38

39

[ToBTopenue: Teopema ITudaropa Ha
IIJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

https://edsoo.ru

https://edsoo.ru

40

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napaenenumnena

https://edsoo.ru

41

42

Brruucnenue yiMH oTpe3KoB B KyOe U
MPSIMOYTOJIbHOM apajulesenurne/ie

IlepnieH IUKYIAPHOCTD NPSIMOU U
IJI0CKOCTH. [IpHU3HaK neprneHuKyIspHOCTH
IIPSIMOM U INIOCKOCTHU

https://edsoo.ru

https://edsoo.ru

43

[lepneH MKy IIPHOCTD NPSMOU U
IJIOCKOCTH. [IpU3Hak nepneHauKyaIsspHOCTH
IIPSIMOM U INIOCKOCTH

https://edsoo.ru

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

https://edsoo.ru
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45

46

47

[110CKOCTH M NEPIIEHIUKYJIIIPHBIE UM
IIPsIMBIE B MHOTOI'PAaHHUKAX

[1n0ckoCTH ¥ IepIEHAUKYISIPHBIE UM
MpsiMble B MHOTOTPAaHHHUKAX
[lepnieHIuKyIsIp ¥ HAKJIIOHHAS.
[TocTpoenue neprneHuKyispa U3 TOUYKU Ha
MPSIMYIO

https://edsoo.ru
https://edsoo.ru

https://edsoo.ru

48

[lepneHuKyIsp U HAKIOHHAS.
[TocTpoeHune nepneHuKyIsipa U3 TOYKH Ha
IPSAMYIO

https://edsoo.ru

49

50

Teopema 0 TpEX NEpPHEHANKYISIPAX
(mpsimast 1 oOpaTHasi)
Teopema 0 TpEX NMepreHANKyYIApax
(npsimast 1 oOpaTHast)

https://edsoo.ru

https://edsoo.ru

51

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMA

https://edsoo.ru

52

53

[Tonck nepreHMKyIApHBIX IPSIMBIX C
ITOMOIIBIO IEPIEHANKYJIAPHBIX INIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE

https://edsoo.ru

https://edsoo.ru

54

[Toctpoenue ceuenunii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJIBHON MPOEKIINH

https://edsoo.ru

55

56

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAJIBHOMN MPOEKIINH

CumMMeTpusi B IPOCTPAHCTBE OTHOCUTEIHHO

https://edsoo.ru

https://edsoo.ru
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57

58

miockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHUKAX

[Ipu3Hak nepneHMKyISIpPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CHMMETPUHU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

https://edsoo.ru

https://edsoo.ru

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAacCTOSIHUM OT TOYKH 0 IJIOCKOCTH

https://edsoo.ru

60

61

62

CriocoObl OIyCTUTh NEPIIEHANKYJISPBI:
CUMMETpHUS, CABUT TOYKHU IO MapalieIbHON
IpsAMON

CrBur 1o HenapajIeIbHOU NMPSAMOH,
MU3MEHEHHUE PACCTOSIHUN

KonTponbnas padota "B3aumnoe

PacroJIO0KEHUE NMPSMBIX U IUIOCKOCTEN B
nmpocrpaHcTae”

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

63

[ToBTOpEHME: Yroa MKy NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHHYCOB

https://edsoo.ru

64

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMUCA IIPAMBIMU B
MIPOCTPAHCTBE

https://edsoo.ru

65

FCOMCTpI/I‘-ICCKI/IC METOABI BEIYUCICHUA
yria MEXKIy NpsAMbIMU B MHOT'OI'paHHUKaX

https://edsoo.ru
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66

67

68

JIByrpansbiil yroa. CBOMCTBO JIMHEWHBIX
YIJIOB JBYI'PAHHOIO yTIila

[Tepnienaukysnsapubie maockoctu. CBOMCTBA
B3aMMHO NEPIIEHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopemMa 0 IpsiMOoi
nepeceyeHus IByX MI0CKOCTeM
MEPIEeHIUKYISIPHBIX TPEThEH TIOCKOCTH

https://edsoo.ru
https://edsoo.ru

https://edsoo.ru

69

[IpsimoyronbHbBIN Napasuienenunes; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIEHOTO
napajuleJenune1a

https://edsoo.ru

70

Teopema 0 1MaroHany NpPsIMOYTOIBHOTO
napajulesIenuIe1a v CIeJCTBUE U3 Hee

https://edsoo.ru

71

72

73

CTCpCOMCTpI/I‘ICCKI/Ie " NPpUKIIaIHBIC
3aJa4u, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IJNIOCKOCTHU

HOBTOpeHI/IGI CKpCHIUBAOIINECCA TIPAMBIC,
apaJiICJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOT'OrpaHHUKax

Hapa napajiCJIbHbIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNXCA MTPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MPOCTBIX CUTYyAIUAX

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

74

Paccrossame oT TOUKH J0 IINIOCKOCTH,
pacCcTosAHUEC OT HpHMOﬁ J0 IIITOCKOCTH

https://edsoo.ru

75

Beluncnenue paccTosHUN MEXKIY

https://edsoo.ru
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76

77

CKPEILIHMBAIOIIMUMUCS MPSIMBIMU € TIOMOLIBIO
MEPIECHANKYIISPHOM TIJIOCKOCTH

TpéxrpanHblil yroJi, HEpaBEeHCTBA JJIs
TpexrpanHbix yrioB. Teopema [Tudaropa,
TEOpPEMBbl KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOIO yIIa

DneMeHTHI CPepUuyecKoil reOMeTpHH:
reojie3nYecKue JIMHUYU Ha 3emiie

https://edsoo.ru

https://edsoo.ru

78

Kontponbnas padota "Yribl u
paccrosaHus"

https://edsoo.ru

79

80

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €ro 3JeMEeHTHI"

ITupamuna. Bunel nupamua. [IpaBunsHas
nupamuaa

https://edsoo.ru

https://edsoo.ru

81

[Ipusma. [Ipssmast 1 HAKIOHHASI IPU3MBI.
[IpaBunbHas npusma

https://edsoo.ru

82

83

[IpsiMo#t napainenenunen,
MPSIMOYTOJIbHBIN Mapajuienenunen, Kyo
Beinykiibie MHOrorpasHuku. Teopema
Olinepa

https://edsoo.ru

https://edsoo.ru

84

Boinykible MHOrOrpaHHuku. Teopema
Oiinepa. [IpaBriibHBIE U IOJTyIIPaBUIIbHBIE
MHOTOTpaHHUKHU

https://edsoo.ru

85

86

KonrponsHas padora "MHororpaHHUKH"

[lonsTHE BEKTOpA HA MJIOCKOCTH U B
IIPOCTPAHCTBE

https://edsoo.ru
https://edsoo.ru
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87 CyMMa BEKTOpOB 1 0 0 https://edsoo.ru
88 Pa3HOCTb BEKTOPOB 1 0 0 https://edsoo.ru
89 [pasuio napauieienuiena 1 0 0 https://edsoo.ru
90 YMHOKEHHE BEKTOPA Ha YUCIIO 1 0 0 https://edsoo.ru
01 Pa3noxxenue BekTopa 1o 6a3HC)v/ TpEX 1 0 0 https://edsoo.ru
BEKTOPOB, HE JIEXKAIUX B OJHOM IIIOCKOCTH
92 CkaysipHOe MTPOM3BEICHHIE 1 0 0 https://edsoo.ru
93 Bbrurciienue yriza Mexay BEKTOPaMH B 1 0 0 https://edsoo.ru
HPOCTPAHCTBE
94 [Mpocreiinme 3a1a4u ¢ BEKTOPAMU 1 0 0 https://edsoo.ru
95 Ipocreiiiue 3a1a4u ¢ BEKTOPaMu 1 0 0 https://edsoo.ru
96 [TpocrTeiiiue 3a1a4u ¢ BEKTOPAMH 1 0 0 https://edsoo.ru
97 Ipocreiiue 3a1a4u ¢ BEKTOpaMu 1 0 0 https://edsoo.ru
98 OG600IIeHNE U CHCTEMATH3aIUs 3HAHUH 1 0 0 https://edsoo.ru
99 O060011eHME U cUCTEMATH3ALMs] 3HAHUI 1 0 0 https://edsoo.ru
100 HTorosas KOHTpOJIbHAs paboTa 1 0 0 https://edsoo.ru
o e ;
102 OG6oO0IIIeH e ¥ CHCTEMATH3AINS 3HAHUI 1 0 0 https://edsoo.ru
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME
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11 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
Nem/m | Tema ypoka Kontpoabnbie  IlpakTnueckue Aata wHpoBnie
Bcero H3y4eHusi oOpa3zoBaTebHbIE
padoThbI padoThI
pecypchbl

1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa 1 0 0 https; /ledsoo.ru
Ha IJIOCKOCTH U B IIPOCTpaHCTBE"

) [ToBTOpenue Tems! "CraisipHOE 1 0 0 https://edsoo.ru
IIPOU3BEIEHUE BEKTOPOB"

3 [ToBTOpenue TeMsl "Brruncienue yria 1 0 0 https; /ledsoo.ru
MEX/y BEKTOpaMH B IIPOCTpaHCTBE"
[ToBTOpeHHEe TeMbl 'Y paBHEHUE TIPSIMOH, https; /ledsoo.ru

4 MPOXOIALLEH uepes ABe 1 1 0
Touku".JlnarHocTuyeckasi KOHTPOJIbHAs
pabota

5 YpaBHEHHE ITIOCKOCTH, HOPMAJTh, 1 0 0 https://edsoo.ru
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

5 YpaBHEHHE IJIOCKOCTH, HOPMAJTh, 1 0 0 https://edsoo.ru
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

7 BekTopHOe Npou3BeicHIe 1 0 0 https://edsoo.ru

3 JluHelHbIe HEpaBEHCTBA, IMHEHHOE 1 0 0 https://edsoo.ru
IPOrPaMMHUPOBAHUE

9 Jlunelinble HEPAaBEHCTBA, JIMHEMHOE 1 0 0 https://edsoo.ru
IPOrPaMMHUPOBAHUE

10 AHaIUTHYECKHE METOBI pacuéTa yria 1 0 0
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11

MCKAY MNPSAMBIMH B MHOTI'OI'paHHHUKAX

AHaJIUTHYECKHUE METO/IbI pacuéTa yria
MEX]y TJIOCKOCTSIMU B MHOTOTpaHHUKAX

https://edsoo.ru

12

dopmyia pacCTOSIHUS OT TOUKHU 10
MJIOCKOCTH B KOOPJIMHATAX

https://edsoo.ru

13

14

HaxoxneHue paccTositHUM OT TOYKH 110
TUIOCKOCTH B KyOe

Haxoxnenue paCCTOHHI/Iﬁ OT TOYKH OO0
IIJIOCKOCTHU B HpaBHHBHOﬁ IupaMuac

https://edsoo.ru

https://edsoo.ru

15

KonTtponbHast pabora "AHanutuveckas
reomerpust"”

https://edsoo.ru

16

17

CeueHus MHOI'OIrpaHHUKOB: CTaHAAPTHBIC
MHOI'OI'paHHUKH

CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB

https://edsoo.ru

https://edsoo.ru

18

Ce‘-IGHI/ISI MHOFOFpaHHI/IKOBI CTaHI[apTHBIe
IJIOCKOCTH, MIEPECEUCHUS TPSAMBIX U
IJIOCKOCTEN

https://edsoo.ru

19

20

HapanneanLIe MMpAMBIC U TINIOCKOCTH:
napaajaCJIbHbIC CCUCHUS

[TapannenbHble TPsAMBIE U IUNIOCKOCTH:
Pacy€T OTHOLIEHUN

https://edsoo.ru

https://edsoo.ru

21

Hapannem,HLIe MPAMBIC W ITJIOCKOCTH: YTIJIbI
MCKAY CKPECIIMBAOIIMMHACA IMTPAMBIMUA

https://edsoo.ru

22

[IepnieHauKyIIsIpHBIE NIPSMBIE U IUIOCKOCTH:
CTaHJApTHBIE MTApbl EPIEHAUKYIISPHBIX
IIJIOCKOCTEN M MPSMBIX, CHAMMETPUH

https://edsoo.ru
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23

MHOI'OIrpaHHUKOB

[leprieHquKyISIpHBIE IPSIMbIE U TNIOCKOCTHU:

TeopeMa O TpeX MepreHANKYIIIpax

https://edsoo.ru

24

[IepnieHauKyIIsIpHBIE NIPSMBIE U TUIOCKOCTH:

BBIYUCJICHUA OJIMH B MHOI'OI'PAaHHUKAX

https://edsoo.ru

25

26

27

HOBTOpCHI/IeZ rmjaomaan MHOTOYT'OJIbHUKOB,
dbopMyITBI 1715 TUIOLIAEH, COOOpaKEeHUS
noooust

[ToBTOpEHME: IJIONIA I MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
noooust

[ToBTOpEHME: MO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIIONIAICH, COOOpaKEHHUSI
noxoous

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

28

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
94acTH, COOOpaKEHUS MOA00HS

https://edsoo.ru

29

30

31

[Inomanu ceyeHnit MHOrOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst
Konrponsnas pabdora "[loBropenue:

MHOTOI'PAHHUKH, CEYECHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OObEM MPSIMOYTOIBHOTO
napaJenenunena

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

32

3amaun 00 yaBOCHUH Ky0a, O KBaJApaType
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33

34

Ky0a; 0 TPUCEKIUH yTia
CrepeoMeTpHYecKHe 3a/1a4H, CBSI3aHHBIC C

00BEMOM MPSIMOYTOIBHOTO
napasuiesenumneia

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C

BBIUMCIICHHEM 00BEMA NpAMOYT'OJIBHOI'O
nmapauiCiICimIcaa

https://edsoo.ru

https://edsoo.ru

35

36

37

O0BEM MIPSAMOIA TPU3MBI

CrepeoMeTpHUuecKUe 3a]a41, CBI3aHHBIE C
BBIUKCIICHHEM 00bEMOB IPSIMOUN TPU3MBI
[Ipukiagueie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSAMOI TPU3MBI

https://edsoo.ru
https://edsoo.ru

https://edsoo.ru

38

Brraucnenue 00bEMOB TN ¢ TOMOIIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

https://edsoo.ru

39

40

Brrancienne 006EMOB TEI ¢ MOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HI/IpaMI/I)ILI

dopmyna 06béMa nmupamuibl. OTHOIIEHUE
00BEMOB MUPaMH/I C OOLIUM yTIIOM

https://edsoo.ru

https://edsoo.ru

41

®dopmyna o0bEMa mupamuasl. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOIITUM yTIIOM

https://edsoo.ru

42

43

CrepeomeTpHuyeckre 3a/1a4u, CBSI3aHHbIE C
00BEMaMH HAKJIIOHHOW MPU3MBI

CrepeomeTpuuecKkue 3a1auu, CBI3aHHbIE C
00BEMaMH UpaMUIbI

https://edsoo.ru

https://edsoo.ru
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44

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", cBA3aHHBIE ¢ 00BEMOM HAKIOHHON
MIPU3MBI

https://edsoo.ru

45

46

[Tpuknagueie 3agaun 1mo Teme "O0BEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM MUPAMHUJIBI

[Ipumenenue 06bEMOB. BeruncieHue
paccTosHUS A0 TUIOCKOCTH

https://edsoo.ru

https://edsoo.ru

47

KonTpomnpHas padora "O0beM
MHOTOTrpaHHHKaA"

https://edsoo.ru

48

49

[{unuHapuyeckas MOBEPXHOCTb,
00pa3yrome MJINHIPUIECKOM
MOBEPXHOCTHU

Hunuuap. [pssmMoit kpyroBoi HUIHHIP.
[1nomaas MOBEpXHOCTH HUIUHAPA

https://edsoo.ru

https://edsoo.ru

50

Konnueckast moBepXHOCTh, 00pa3yroire
KOHHYECKOW NoBepXHOCTU. KOoHyC

https://edsoo.ru

51

52

CeueHue KOHYyca MIIOCKOCTBIO,
napaieIbHON TUIOCKOCTH OCHOBAaHUS

Yceuénnslit konyc. M300pakeHre KOHYCOB
U YCEUEHHBIX KOHYCOB

https://edsoo.ru

https://edsoo.ru

53

[Tnomaas 60KOBOM MOBEPXHOCTH H IMTOJTHOM
MMOBEPXHOCTH KOHYyCa

https://edsoo.ru

54

55

[Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTH KOHYCA

CrepeomeTpHuuecKkue 3a1auu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,

https://edsoo.ru

https://edsoo.ru
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56

57

MIOCTPOEHUEM CEUECHUM LMJIMH]IPA, KOHYyCa

CTCpeOMeTpI/ILICCKI/IC 3aJa4M Ha
J0Ka3aTeJIbCTBO U BBIYUCIICHUC,
IMOCTPOCHUEM CceueHHI OUJIMHApA, KOHYyCa

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

https://edsoo.ru

https://edsoo.ru

58

59

HpI/IKJIaHHBIG 3aga4u, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

https://edsoo.ru

https://edsoo.ru

60

Ilepeceuenue cdeps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTHIO. Bu 1 m3o0paskenue mapa

https://edsoo.ru

61

Ilepeceuenue cheps! u mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bua u n3o0paxenue mapa

https://edsoo.ru

62

63

VYpasuenue chepsl. [Inomans chepst u eé
yacTen

Cummetpus cdepsl 1 mapa

https://edsoo.ru

https://edsoo.ru

64

CrepeomeTpryuecKkue 3aa4u Ha
JOKa3aTeJIbCTBO U BBIYMCJIICHHUEC, CBA3aHHBIC
co cepoit 1 mapoM, TOCTPOSHUEM UX
CEUYEHUM TIIOCKOCTHIO

https://edsoo.ru

65

CrepeomMeTprUYECKHE 3a/1a4d HA
J0Ka3aTeJIbCTBO U BBIYHCIICHHUEC, CBA3aHHBIC
co cepoit 1 mapoM, TOCTPOSHUEM UX
CEUYEHUM MIIOCKOCTHIO

https://edsoo.ru
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66

67

68

[puknaaHbie 3a1a4u, CBSI3aHHBIC CO
cdepoii u mapom

[ToBTOpEHME: OKPYKHOCTH HA IIOCKOCTH,
BBIYUCIICHHS B OKPY)KHOCTH, CTaHIapTHBIE
noooust

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalliICHUSA U
MHOI'OI'PaHHHUKOB

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

https://edsoo.ru

70

71

3agauu o Teme ""Tena U MOBEPXHOCTH
BparnieHus"

KoHTposbHast padora "Tena u moBepXHOCTH
BpaieHus"

https://edsoo.ru

https://edsoo.ru

72

73

74

O06beém munuHapa. Teopema 06 00bEME
IPSIMOTO MJIMHJIpA

Brruncnenue 06bEMOB Tell C TOMOIIBIO
onpenenéHHoro uuaterpaiga. OobéM KoHyca
[Tnomaau 60KOBOI U MONHOM MOBEPXHOCTH
KOHYyca

https://edsoo.ru
https://edsoo.ru

https://edsoo.ru

75

76

77

CrepeoMeTpHuecKUe 3aJa4l, CBS3aHHBIE C
BbIUKCJIEHHEM 00BEMOB IMIIMH/PA, KOHYCa
[Ipuknanueie 3aaaun mo Teme "OOBEMBI U
IUIONIA/IM IOBEPXHOCTEN Ten"

OO6BEM 1mapa 1 IIapoOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdeprl. CTepeoMeTprUeCcKUe 3a/1a4H,

https://edsoo.ru
https://edsoo.ru

https://edsoo.ru
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78

79

80

81

CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB TI1apa,
LIapOBOI'0 CErMEHTA U IIAPOBOI0 CEKTOPa

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
iomaneio ceprbl. COOTHOMICHHUS MEXKTY
TUTONIA/ISIMU TTOBEPXHOCTEH M 00bEMaMu
MOJ00HBIX TEJ

[TonoOHEBIE TENIa B MPOCTPAHCTBE.
N3menenne o0bEéMa rpu mo100uu.
CrepeomeTpuyuecKkue 3aj1a4uu, CBI3aHHbIE C
BBIYHCIIEHHEM O0BEMOB TE U IUIOIIAIEH
MMOBEPXHOCTEN

KoHnTtponbhas padota "Ilnomann
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"
JBuxenust nmpoctpancTBa. OToOpaskeHusI.

JIBroxkeHus U paBeHCTBO ¢uryp. Oduue
CBOMCTBA JBUYKEHUU

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

82

Bubl iBrkeHMit: apauieNbHbIN NEPEHOC,
LEHTPAJIbHAsI CHMMETPUS, 3€pKajJbHAas
CHMMETPHS, IOBOPOT BOKPYT IIPSAMOM

https://edsoo.ru

83

84

[IpeobpazoBanus nmonoous. [psimas u
cthepa Diinepa

['eomeTpuueckue 3aqaun Ha TPUMEHEHNE
JIBUKCHHUS

https://edsoo.ru

https://edsoo.ru

85

Kontponbnas padota "BekTopsl B
npocTpaHcTse”

https://edsoo.ru
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86

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOoJ10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3Hanui: "llapamiensHoCTh
MPSAMBIX U IJTIOCKOCTEH B IPOCTpaHCTBE"

https://edsoo.ru

87

Ob6o6maromee nosropenue 11 noHsTHi U
MeTo10B Kypca reomerpun 10-11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BeKkTopsl B
npocTtpaHcTae”

https://edsoo.ru

88

89

90

91

92

O6o06matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cUcCTeMaTu3alus 3HaHuii: "BekTopsl B
npocTtpaHcTae”

O6o06matomee moBropeHue 11 moHITHI 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anus 3Hanui: "O0beM
MHOTOTpaHHHKaA"

Ob6o6muaroree noropeHue 11 noHsATUi U
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucreMartu3aius 3Hanuit: "O0bem
MHOTOTpaHHHKaA"

Ob6o6uaromiee noropeHue 11 noHsATUit 1
MeTo/10B Kypca reomerpun 10—11 kmaccos,
cucreMaTu3anus 3Hanuil: "Ilnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"
Ob6o6maroree noropenue 11 noHsATUi 1

MeTo0B Kypca reomerpun 10-11 knaccos,
cucremarusanus 3Hanuil: "[Inomann

https://edso0.ru

https://edso0.ru

https://edsoo.ru

https://edsoo.ru

https://edsoo.ru
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93

MOBEPXHOCTH U O0BEMBI KPYTIIBIX TN’

HtoroBast kKoHTpoJIbHAs paboTa

94

95

96

97

Hrorosas KOHTpOJIBHAA
pabota/[IpoMexyTodHass aTTecTalus

[ToBTOpEeHHE, 0000IICHUE U
cucTeMaTu3alus 3HaHui

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJib B PA3BUTHUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKHU U €€ pOoJib B Pa3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

https://edsoo.ru
https://edsoo.ru

https://edsoo.ru

https://edsoo.ru

98

Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
VH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT Ui

https://edsoo.ru

99

Hcropust pazBUTHS CTEPEOMETPUH KAK
HayKH U €€ pOoJib B Pa3BUTUH COBPEMEHHBIX
VWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOTUH

https://edsoo.ru

100

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HayKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT UM

https://edsoo.ru
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Wcropus pa3BuTus CTEPEOMETPUU KaK
101 HAyKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://edsoo.ru

Wcropus pa3BuTUs CTEPEOMETPUU KaK
102 HayKH U €€ poJib B pa3BUTUH COBPEMEHHBIX

VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUU

https://edsoo.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM MIPOI'PAMMOBI

10 KJIACC
Koa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTe/IbHOI MPOrpPaMMbI CpeIHEro o01ero 0opa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJCACTBUS M3 HHUX IPU PEIICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHSAMH: MapajUIeIbHOCTh W MEPHEHAMKYISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KitaccupunupoBars B3auMHOE PACIIOJIOKCHHUE MPSMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAaHHBIM yToJ, TpPaHU JABYIPAaHHOTO YIIIa,
7.5 pebpo IBYrpaHHOIO yriia, JMHEWHBIN yroji ABYTPaHHOIO yria, TpagaycHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH WM HEBBIMTYKIBIN
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAaHHHKA, TPABUJIbHBII MHOTOTPaHHUK
77 PacriozHaBate OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (TIMpaMuia, TpHU3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KnaccudumupoBat  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHUS  JJs
7.8 KJIaCCU(UKANUHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOTPAHHUKH, MTPaBUIHHBIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC MPU3MBI, TapaJIICIICITUTICIH )
7.9 OnepupoBaTh MOHATHUSAMH: CEKYIasi TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBSICHITHh TPUHITUIIBI TIOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, UCTIONIB3YS
' METOJI CIIEZIOB
Ctpouth ce4yeHHs] MHOTOTPAHHHKOB METOAOM CJIE/IOB, BBHIMIOTHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam
WIA alTOpPUTMaM, MPHUMEHSSI HW3BECTHBIC aHATUTUYECKHE METOIbI TPHU
7.12 pelIeHWH CTaHJApPTHBIX MaTeMaTHYeCKHX 3aJad Ha  BBIYUCIICHUE
pacCTOSTHUN MEXIy JABYMS TOYKAMH, OT TOYKH JIO MPSAMOM, OT TOUYKHIO
TUTOCKOCTH, MEXTy CKPEIINBAIOIINMUCS TIPSIMBIMHU
713 Pematpr 3amaun Ha HaXOXKJIEHUE TE€OMETPUUYECKUX BEIMYMH MO OOpasiam

Wi ajJroputMamM, HOPUMCHASA H3BCCTHLIC AHAJIUTUYCCKUC MCTOIbI IIpU
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pelIEHUN CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a4a4 Ha BBIYUCIICHUE YTIJIOB
MEXIY CKPCIIMBAIOIUMUCA MNPAMBIMHA, MEKIY NPSAMOM M IUIOCKOCTBIO,
MEXY INIOCKOCTSMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MNpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXITY
IUIOINAASIMUA TTOBEPXHOCTEH, 00bEMaMu TOJJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsl B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 HOPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (Urypax, NpeJCTaBICHHYI0 Ha
yepTekax U pUCyHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIMICHHS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEANOJJaralliuX HECKOJIbKO IIAaroB PpEIICHUs, €CIU YCIOBHS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [IpumensaTs mpocTeiiine MNpOrpaMMHBIE CpPEACTBA UM AJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TP PEIICHUH CTEPEOMETPUIECKHX 3a/1a9
719 [TpuBOANUTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE
[IpuMeHsTh MONydeHHbIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH PEAIbHBIC
CUTYaIlMH ¥ MPUMEHSATh U3YYCHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUM Ha s3bIKE T'€OMETPHUHU, HCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH M TeopeM, ammapara ajireOpsl,
pemiatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXJAECHUEM
reOMEeTPUYECKUX BETUYUH
11 KIIACC
Kon .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIEMOro .
00pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yjabTarta
6 ['eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPUYECKasi MOBEPXHOCTh, OOpasyrolue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IIMJIMHIAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U m1ap)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJ BPAICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
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6.5

OrniepupoBaTh NOHATUSMU: IAPOBOM CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CErMEHTA, IIApPOBOW CIIOM, OCHOBAHME ILIAPOBOIO CJIOSI, BHICOTA IIAPOBOIO
CJ1051, IIAPOBOM CEKTOP

6.6

6.7

Boruncnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEH Tell  BpalleHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHMCAHHBIH B cdhepy u

OMMCAHHBII OKOJNO cdepbl, chepa, BIMCaHHAS B MHOTOTPAaHHUK WM TEJIO
BpallleHus

6.8

BrI4ucnaTh COOTHOMICHUS MEXY IUIOMAISIMHU TTOBEPXHOCTEH B 00bEMaMu
MOAOOHBIX TEN

6.9

6.10

6.11

N306paxats u3zydaemble (UIyppl OT PYKHM M C MPUMEHEHHEM IPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
00BbEMHBIX (Uryp: BHJ CBepxy, COOKY, CHHM3Yy; CTPOUTh CEUYEHHUS Tel
BpallleHus

W3BnekaTh, WHTEPHPETHPOBATH M MPeoOpa3oBBIBaTh HHMOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX

6.12

[IpumensTe reoMerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUUYECKHX
3a/1a4, NPEIIONAraIuX HECKOJIbKO IIAroB PpELIEHUs, €CIH YCIOBHS
IPUMEHEHHUS 3aJlaHbl B IBHOU (hopMe

6.13

6.14

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE [IEHUCTBHUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U

YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
o0JazaroT

6.15

6.16

6.17

6.18

[IpumensTs npaBuio NapauieNaenuneia Ipyu CI0KEHUN BEKTOPOB

OHepI/IpOBaTL MOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJIAaHAPHBIC BEKTOPHI

Haxoaute CyMMY BCKTOPOB M MHPOU3BCACHHUC BCKTOPA HaA YUCIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC MNPOU3ZBCACHHC, PACKIIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOpaM

3aI[aBaTB IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

PemraTs HpOCTeI\/’IHH/Ie TCOMETPHUICCKUEC 3alady Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3agaun Ha [JOKa3aTEIbCTBO MAaTEMAaTUYECKHUX OTHOIICHHN U
HAaXOKACHUC TCOMCTPHUYCCKUX BCIUMYUH II0 o6pa3uaM WK aJIrOpuTMam,
IMPUMCHAA HN3BCCTHBIC METOABI npu pCHICHUA CTaHJAPTHBIX
MaTeéMaTHYCCKHUX 3a1a4
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6.21

6.22

6.23

[IpuMeHATs mpocTEdMEe NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

[TpuBOIUTE MpUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOAe U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

[IpuMeHsTh MOMy4YeHHBIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTYallUd ¥ MPUMEHSATh U3yUYEHHbIE TIOHATHS B MPOIECCE MMOUCKA PELICHUS
MaTeMaTHU4ecKu cHopMyIUPOBAHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TOHATUN U TEopeM, almapara ajareopsl,
pemaTh  MpPaKTUYECKHWE  3a7add,  CBSA3aHHBIE C  HAXOXKJICHHEM
F€OMETPUUYECKUX BETUINH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Koxa

IIpoBepsieMblii 3JieMeHT copepKAHUA

['eomeTpus

7.1

7.2

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mpsMmas, IJIOCKOCTh, IMPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

B3anMHoOe pacrnonoxeHue npsMblX B IPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliesIbHbIE
W CcKpewuBarouecss npsmble. [lapamienbHOCTs MNpsAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE: NApaJUICbHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAINPABICHHBIMU
CTOpPOHaMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [lapamienbHOCTh INUIOCKOCTEH:
napajulesibHbIE IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOcKocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (GUTYpbl Ha IJIOCKOCTU: TEeTpadap, KyO, mapajuienenunen,
MIOCTPOEHUE CEYEHU I

7.3

7.4

[lepnieHAUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: IIEPIEHIUKYJSIPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MPSMbIE NapAJJICIbHbIE U NEPIECHINUKYJIISPHbIE K IJIOCKOCTH, IPU3HAK
NEPNEHANKYISIPHOCTH MPAMON M IJIOCKOCTH, TEOPEMa O NPSIMOU NMEPHEHIUKYISPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXKAY NPAMOU U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJjl, JUHEHHBIN yrojl IBYrpaHHOro yria. [leprneHauKynsap U HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH IABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTHl MHOTOIDAHHUKA, BBIIYKJIBIE H
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
II0JIHAsl IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsiMOYTOJIbHBIN Napajieenunen u
ero cpoiictBa. [lupamuna: N-yromnbHas nupamujaa, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBasi W TOJIHAS MOBEPXHOCTh MUPAMU[bI, MpPaBUIIbHAS M YyCeUYE€HHas MUpaMHJa.
OneMeHThl NOpu3Mbl M nupamuiabl. [IpaBuiibHbBIE MHOTOIpaHHUKU: TIOHATHE
MPaBWJIBHOTO MHOTOTPAHHMKA, TMpaBWIbHAs MpU3Ma M MpaBWIbHAS MHUpaMHA,
npaBUiIbHASA TPEYroJbHAs MUpPAMHJIA U TPABUIIbHBINA TeTpasap, Kyo. [Ipeacrasnenue o
IPABWIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’ap, MAOAEKa’aAp W ukocayapyrue CeueHus
IPU3MBbI ¥ TUPAMHU/IBI

7.5

CummeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIEMEHTBl ~ CHMMMETPUM B  NUPAMHAAX,  [apajuleJenunenax,  IMPaBHIbHBIX
MHOT'OI'PAaHHHUKAX
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7.6

Brruncienue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanw, yrisl Ilmomans
OOKOBOM MIOBEPXHOCTH U IOJIHOM MOBEPXHOCTH MPSAMON NMPU3MBI, IIJIOLAAb OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOU Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTU TMPABWIbHON MUPaMHIBI, TeOpeMa O IUIOUIaJd YCEUEHHON MUpaMHJBbI.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoGubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pa3yromias u oCk, IO > OOKOBOM M MOTHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yronne KOHNYECKOM TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOocTH. KOHyc: OocHOBaHME W BepIlIMHA, oOpasyomas U OcCh,
wionaab OOKOBOW M TONHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHHS U OOKOBasi TOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IuamMeTp, IUIOMalb MoBepxHOCcTU cheprl. BzaumHoe
pacmosnoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Mmiomaab

cepsl

6.4

6.5

6.6

N300pakeHne TeJ BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
PSIMOYTOJIBHOTO Napaiesienunena u cieacTsus u3 He€. O0BbEM UIMHIPA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/Y TUIOLIaIIMUA ITOBEPXHOCTEH,
o0BEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHEHIUKYJISPHO OCH), CEYEHUs KOHyca
(mapasuieIbHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHHs 11apa

BekTop Ha miockoctd M B mnpoctpaHCTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOpaMU

[IpssMoyronbpHas cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopanHATel BEKTOpA.
[Ipocreiimme 3agaun B KOOpAMHATax. YTroid Mexay BekTopamu. CkalsipHOe
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IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIVIOB MEXKIY NPSIMBIMM U IUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUHA FEOMETPUUYECKUX 3a1a4
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IMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaAHUSA K NPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenune Meromamu J0Ka3aTeNbCTB, aNTOPUTMAMU pEUICHUS 3a/ady;
yMeHHe (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUSMHU: OIpPE/EICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIIUPOBKH; MPUMEHATh UX; YMEHUE (POpPMYITUPOBATH
o0paTHOE M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYKACHUSA ITPHU PCUICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepUpPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMi HAJ MHOXKCCTBAMMU,
YMEHUE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OnmrucCaHusd p€ajlbHBIX MPOUCCCOB U SIBJICHUU U Inpu pCIICHUU 3aaa4, B TOM
qHclie U3 PYruX y4eOHBIX MPEAMETOB; YMEHUE ONEePUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadbl MpU

pelIeHUH 3a1a4

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIIO, IEJI0e YHCIIO,
CTETeHb C IeNbIM MOKa3aTeleM, KOpeHb HaTypallbHOM CTENEeHH, CTENEeHb C
panrOHAJIBHBIM ITIOKA3aTCJIEM, CTCIICHL C HeﬁCTBHTeHBHBIM II0Ka3aTeJIeM,
norapudmM dUHCIa, CHUHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJIBHOTO YHCIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHATIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, pPalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBITHI 00IINiA
JIeNUTedh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pPEeIICHUHN 3aJa4; 3HAKOMCTBO C Pas3IMYHbIMH MMO3WMIWUOHHBIMH CUCTEMaMU
CUHCIICHUS; YMEHHE BBITIONHSATH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHus
BBIPDAKEHHUN CO CTEeNEeHsSIMU W Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-

palMOHAIBHBIX  BBIPAXKECHWM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:
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MOCIIE0OBATEBHOCTh, apu(PMETHUECKass TPOTPECCHs, TeOMETpUIECKas
nporpeccusi, OCCKOHEYHO YOBIBaIOlIas TeOMETpHYECKas IPOTPEecCus;
yMEHHE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MIPOU3BOJUTE apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BaHUSI KOMIUIEKCHBIX YHCEN;, OMEPUpPOBATH
MNOHATUSIMU:  MaTpuna 2X2 u  3x3, omnpeienuTeab  MaTpUIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMeHHue OmnepupoBaTh IMOHATHSAMHU: PALMOHAIBHBIE, HPPALMOHAJIBHBIC,
HoKa3aTeabHbIC, CTENEHHbIE, JOrapupMUUecKue, TPUTOHOMETPHUUECKUE
YpPaBHEHUsT M HEPAaBEHCTBA, MX CHUCTEMBbl; YMEHUE OIEPUPOBATH
HOHATUSAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHHE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YypaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOUIBIO pPa3IUYHBIX NPUEMOB; peEIIATh
YpPaBHEHUs, HEPABEHCTBA W CHCTEMBl C IApaMETPOM; IPUMEHATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI MJIs PELICHHUS MaTeMaTHYeCKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATHAMH: (QYHKIUS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (PYHKIMH, MOHOTOHHOCTh
GYHKIUHM, SKCTpeMyM (QYHKIMH, HauOoOJIblIee U HAaWMEHBIIEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NMpOou3BOAHAs (GYHKIMH, T€OMETPUUYECKUI U
¢u3ndeckuif CMBICT TNPOU3BOJHOHM, TepBooOpasHas, ONpeaeNEHHbIN
MHTETpall; YMEHUE HaxOUTh ACHUMNTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIIATh  NPOM3BOJAHBIE  CyMMBI, TNPOM3BEIECHHS, YacTHOIO U
KOMIO3UIMK (DYHKIUH, HAXOAUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GYHKIMY; yMEHHME HaXOIUTh MPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIH;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH

r*pa(bmm MHOT'OYJICHOB C HCIIOJB30BAHUEM allriapara MaTreMaTU4CCKOIO
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aHAJIN3a; MPUMEHATHh MPOU3ZBOAHYHIO JUISI HAXOXKICHHS HAWJIY4ILIEero
pelIeHNs] B IPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKUX U
bu3MYECKUX 3a7a4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TIOMOIIBIO
MHTETpaja; MNPUBOAUTH IPUMEPBI MATEMATUYECKOIO MOJIECIUPOBAHUS C

noMOIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKINS,
KOMITO3UIUST (DYHKIMI, JIMHEHHAss (QYHKIWs, KBaApaTW4dHas (QYHKIIHS,
paunvoHanbHast (QYHKUUS, CTENeHHass (YHKUIUSA, TPUTOHOMETPUYECKHE
(GyHKIHMU, OOpaTHBIE TPUTOHOMETPHUYECKUE (QYHKIWH, MMOKa3aTelbHAs H
norapupmuueckasi (YHKIHH; yMEHHUE CTPOUTh TpapuKH HM3yYSHHBIX
byHKIUI,  BBIIOJHATH  npeoOpa3oBaHust — rpa@ukoB  (yHKIUH,
UCTIOJB30BaTh TPa(uKH Ui U3yYeHUs MPOLECCOB M 3aBHCHUMOCTEH, MpH
pelIeHUH 33734 W3 JAPYIHX Y4eOHBIX NPEJAMETOB W 3allady M3 pealbHOU
KU3HHM;, BBIpaXaTh (OpMyJaMH 3aBHCHMOCTH MEXKIy BEINYMHAMU;
UCIIOJIB30BaTh CBOMCTBA M Tpapuku (GYHKIUH Ui pEelICHHUS ypaBHCHHH,
HEPaBEHCTB M 3aJla4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PEUICHU! YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HBIX TUIOB (B TOM YHCIE Ha
NPOLIEHTHI, AOJM U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Jaul U3 O0JIACTH yHpaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHIO 3a7a4dd, HCCIEINOBATH IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOJAOOHOCTh pe3yJIbTaTOB; YMEHHE MOJEIMPOBATH
peanbHbBlE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE  MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omepupoBarh MOHSATUSMU: CpelHee apupMeTHYecKoe, MeIHaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHHE H3BJIECKaTh, WHTEPIPETHPOBATH
nH(popMaIrio, MpeICTaBICHHYI0 B Ta0NMIaX, Ha IuarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEabHBIX MPOLIECCOB U SBJICHUI; MPEICTaBIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIeN0BaTh

CTATUCTUYCCKUC IOAHHBIC, B TOM YHCJIC C IMPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX
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MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(l)I/I‘-IeCKI/I ucciacaoBaTb COBMCCTHBIC

Ha6J'IIO,I[eHI/I5[ C IIOMOIIBIO JUarpaMm pacC€rBaHUA U JIMHEIHOM perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIM ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TpaduyecKuX METOJ0B; MPUMEHSThH
GOpMYJIBI CIIOKECHHSI U YMHOXKEHUS BEPOSTHOCTEH, (OpMYyITy IOJHOM
BeposTHOCTH, (hopmyiry bepHymim, komMOuHaTopHble (aKThl U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MOHATUSIMM:  CIy4ailHas BeJIMYMHA, pacHpeesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOE OXHJAaHWEe, JUCIEPCHS W CTAaHJAPTHOE OTKIOHCHUE
CIy4ailHOH  BeNMYMHBL, (YHKIMHM pacrupefeNeHuss U  IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeieiieHui; yMEeHUE
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpE/eNCHUN Ui PEIIeHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIIUX YHCEN, METOIBI BEIOOPOYHBIX
UCCJICIOBAaHHUM;, YMEHHE NPUBOJUTH TMPUMEPHI MPOSBICHUS 3aKOHA
OONBIIKMX 4YHCENl B MPUPOAHBIX U OOIIECTBEHHBIX SBIICHUSAX; YMEHHE
OTIEPUPOBATH TIOHATUSAMHU: COUYCTAHWE, MEPECTAHOBKA, YMCIO COYCTAHUM,
YHCIO  TIepecTaHoBOK, OuHOM  HpIOTOHa; yMeHHE  MPUMEHSTh
KOMOWHATOPHBIE (DAKTBl U PACCYXKICHHS I PEIICHHS 3a7ad; OICHUBATH
BEPOATHOCTH PEaJbHBIX COOBITHIA; COCTABIATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYHUHA yTia, MJIOCKUN YroJl, ABYTpaHHBIN
YIoJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, MapAIIETIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy HNpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXIy IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHUE HCIOJb30BaTh MPU PEIICHUU
3a1a4 u3ydeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpPA; CTPOUTH MaTEMaTHYECKHE
MOJENIA C TOMOIIbI0 TEOMETPUYECKUX TMOHATHM M BEJIWYUH, pElIaTh

CBA3aHHBIC C HUMHU IMMPAKTUYCCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,

MHOTI'Or'paHHUK, HpaBHHBHBIﬁ MHOT'OTpaHHUK, CCYCHHUC MHOI'OI'paHHHKA,
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Ky0, mapajienenures, OpuU3Ma, NHpamuaa, (Urypa U TOBEPXHOCTb
BpallleHus, UWIWHAP, KOHYyC, map, cdepa, miomanb chepsl, MIOMAIL
MOBEPXHOCTH NHUPAMUBI, MPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoa,
MPSMOYTOJIBHOTO NapajUieenuneaa, NUpaMuabl, HNPU3Mbl, LHWIMHIpPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHIPA,
napajuieJbHble OCH WJIM OCHOBAaHMIO, CEUYEHHE IIapa, IUIOCKOCTb,
Kacaromascsi cgepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTH CEUYEHHUE
MHOTOTPaHHHMKA, U300pa)kKaTh MHOTOTPAHHUKH, (DUTYPHl U TOBEPXHOCTH
BpallleHUs, UX CEUYEHHUS, B TOM YHCIIE C IIOMOIBIO 3JIEKTPOHHBIX CPECTB;
yMEHHE MPHUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (DUTYp, CaMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENCHHS U3y4aeMbIX (GUTYp, BBIIBUTATh THIIOTE3HI O
CBOICTBaX M MpHU3HAKAX TE€OMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccu(UKauuioo Quryp Imo
pa3jMYHBIM TPU3HAKAM, BBINONHITH HEOOXOAMMBIE JOIMOJHUTEIbHBIC

MOCTPOCHUS

11

12

YMeHne onepupoBaTh MOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapaJ'IJ'IeJ'IBHblf/'I NEpEeHOC, CUMMCTPHA Ha IIJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHHe MOA00US, TOAOOHBIE (UTYPHI; YMEHHUE
pacro3HaBaTh paBHbIE€ M TNOAOOHBIE (QUIYpBl, B TOM YHCIE B IPHUPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh FTEOMETPUUECKHUE OTHOUICHUS TTPU
pemiCcHUN 3aaa4; HaXOAWUTb I'COMCTPUYCCKHUE BCIWMYHHBI (I[J'H/IHa, yroi,
wioaab, 006EM) MpU pelIeHU: 33a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U
nu3 peaJ'[BHOI\/'I KU3HU; YMCHUC BBIYUCIIATH TCOMETPUUCCKUC BCIMYHUHBI
(ImvHA, Yro, TIIOIMagh, OOBEM, IUIOMIAAh TOBEPXHOCTH), HCIOIB3YS
HN3YYCHHBIC q)OpMan)I U METOABI, B TOM YHCJIC: ILIOIIAAb ITOBCPXHOCTHU
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpPA, MJoanb cdepsl; 00bEM Kyoa,
MIPpAMOYT'OJIBHOT'O  IapajlIClICvIiceaa, IMmUupaMuabl, I[IPU3MbI, OWJIWHAPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HO,Z[O6HBIX (I)I/Il" Yp

YMenue ONCpUpOBaATh MOHATUAMU: MPAMOYTOJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOMU3BCIACHUC, VIOl MCKIAY
BCKTOpaMHu; YMCHUC HUCIIOJIB30BATb BCKTOpHLIﬁ n KOOp)II/IHaTHI:Jﬁ METOA

JJI pEHICHUA TCOMETPHUICCKUX 3ada4 U 3a/ia4 JpYyTUx y‘-IG6HI)IX npeamMcEToOB
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13

YMenue BBI6I/IpaTb HOI[XOI[SII_LII/If/'I MCTOA AJId PCIICHUA 3a/la4r, IOHMMAaHHC
3HAYUMOCTH MATEMATHUKH B HU3YUYCHHH IIPUPOJHBIX H O6H.I€CTBCHHBIX
npoueccoB u $IBJIGHI/II71; YMCHHUC pacCiio3HaBaTb IIPOSBJIICHUC 3aKOHOB
MaTEMATUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH IIPUMEPbI MATEMATUICCKUX

OTKPBITHM POCCUNCKON U MUPOBOW MaTeMAaTHYECKOU HAYKHU
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INIEPEYEHDb 2JIEMEHTOB COAEP KXAHUS, IIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
11 Hatypanbhblie u nenbie yncna. [Ipu3Haku JeTUMOCTH LENbIX YHCE
12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalIbHOU cTerneHu. J{eHCTBHUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ 1eabIM nokaszareneM. CTeneHs ¢ palMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETEHU
15 CuHyc, KOCHMHYC W TaHITE€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JeiicTBuTenpHble uucina. ApudMeTHyYecKHe oOnepalud ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHUS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKA
pe3yJibTaTa BIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommexcHble uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHble U JOTapUPMUUECKUE YPABHEHUS
2.5 Lenbie n 1poOHO-paliOHANbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruveckne HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

211 Martpwuiia CUCTEMbI TUHEHHBIX ypaBHEHUN. ONpeaenuTe b MaTPHUIIbI
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3 QOyHKUIUHU U TpapUKu
31 Oynkuusi, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE
' ¢dynkyn. YétHsle n HeuéTHble QyHkumu. [lepnoanueckue GyHKIHN
OO6nacTp ompeneneHuss M MHOXECTBO 3HaueHMH QyHKimu. Hymn ¢dysknmm.
32 [IpoMexXxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIUH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUMH. HaunGosplnee M HauMeHbIIee 3HAYCHHE
(GYHKIHU HAa TPOMEKYTKE
33 Crenennass (yHKUMS C HaTypaJbHBIM M LEJIbIM Moka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue QyHKINN, X CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHknumit. CpoiicTBa  (QyHKIIHIA,
' HETIPEPBIBHBIX HAa OTPE3Ke
3.7 [TocreoBaTebHOCTH, CIIOCOOBI 3aJaHuUs MTOCIIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMeTprueckas nporpeccuu. @opmMyia CI0KHBIX MPOLEHTOB
4 Havana MaTemMaTH4ecKkoro aHajansa
4.1 [TpousBonHas Gpynkuun. [Tpon3BoaHbIe 3IeMEHTAPHBIX (GYHKINN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. HaxoxmeHne HanOOJBIIEr0 W HAMMEHBINEro 3HaYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnast. MaTErpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, ornepaiuy HajJ MHOKecTBamMu. Jluarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostocTh
6.3 KombunaTtopuka
7 ['eomeTpus
7.1 @durypsl Ha MJIOCKOCTH
7.2 [IpsiMbI€ U TITOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
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7.4

Tena v MOBEpXHOCTH BpaALLEHUS

7.5

Koopaunatsl 1 BEKTOPHI
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

» Maremaruka. ['eomeTpust; 11 kmacc. yrimy6iaeHHoe o0yuenue Mep3msak AT,
Homwuposckuii [I.A., [TomsikoB B.M.; mox peaakuuen [lononsckoro B.E.
OO111eCTBO ¢ OTPaHMYEHHOW OTBETCTBEHHOCTHIO M31aTeNnbCKuii LIEHTP
«BEHTAHA-T'PA®y»; AxunonepHoe oomectBo «M3narensctBo «IIpocBemienne»
Maremartuka:reomerpusi, 10-11 xknaccel/Anatacsu JI.C.,byTty3os B.®., Kagomiies
C.b. u np., AkimmonepHoe o6miectBo "M3narensctBo " [Ipoceemenue”,2023

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Marematuka.l'eomerpus 11.Mep3nsik A.I'., Homuposckuii [I.A. u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edsoo.ru
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