MYI-{HHHHMBHOC dBTOHOMHOC oﬁmcoﬁpaaosarenbﬂoe YUpPEKICHHE

«Cpenndasa oduicodpazoBareibHas mkosna Ne 55»

[TIPUHATO YTBEPXXJEHO
[Ieaaroru4yecKuM COBETOM - J1.0: Impemopa
MAQOY — COLI Ne 55 §s
[Iporokon Ne 19

0T «26» nionHs 2026r.

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb»

115t ooyuaromuxest 10 — 11 kiaccon

ExatepunOypr
2026



INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBnIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro oO0IIero
0o0pa3oBaHus, TaKk Kak 00ecreunBaeT BO3MOKHOCTh U3YUEHHUs AUCLHUILUINH €CTECTBEHHO-HAyUYHOU
HalpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukiaa. Ilockosnbky joruyeckoe MbILLUICHHE,
dopmupyeMoe TmpH HM3Y4EHHH OOYYAIOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETpUH, TIpH
JI0Ka3aTeIbCTBE TEOPEM M IOCTPOEHMM LENOYKU JIOTMUECKUX YTBEP)KIEHUH IpU pelIeHUU
reOMETPUYECKUX 3a/lay, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCMOJIB3YIOTCS TIPU PELIEHUM 3a/lad e€CTECTBEHHO-HAYy4YHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3az1ad.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriyOn€HHOM ypOBHE —
pa3sBUTHE HMHIMBHUIYAJIbHBIX CIIOCOOHOCTEH OOYdYaIONIMXCS IPU H3YYEHUM TE€OMETPUU uepes
o0ecrieyeHre BO3MOKHOCTH MTPUOOPETEHNUS U UCIOIb30BaHUs 0ojiee IITyOOKUX T€OMETPUUYECKHX
3HAHUH W JCWCTBUH, CHEUM(PUYHBIX TEOMETPUH, M HEOOXOJUMBIX JUIS YCHEIIHOTO
MpoQEeCCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BAaHUEM MAaTEMAaTHUKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
U YCWINBAIOUIMMHU Kypc 0a30BOr0 YpOBHSI, SIBJISIFOTCS:

pacupeHue NpeACTaBICHUs O TEOMETPHH KaK YaCTH MUPOBOH KYJIbTYPHI U (POPMHUPOBAHKE
OCO3HAHHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEACTABICHUS O IMPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYeCKUX MOJEISAX, MO3BOJISIOLIMX OMUCHIBATE U M3YYaTh pa3HbIe SBJICHHS OKPY’KAIOIIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara 1o paszaeny «CrepeomeTpus» y4eOHOTo Kypca reOMETpHH;

(dbopMEpoBaHUE YMEHHS BIaJIETh OCHOBHBIMH IOHSTHSMH O IIPOCTPAHCTBEHHBIX (PUTYpaxX U
UX OCHOBHBIMHM CBOWCTBaMH, 3HaHHE TeopeM, (GOpMys] M yMEHHE WX MPHUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIeHUs 3a/ay;

dbopMupOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B PEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPAIeHUsI, KOHCTPYUPOBAaTh T€OMETPUUYECKUE MOIEIIN;

q)OpMI/II)OBaHI/IC ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O IIOCTPOCHUA
MaTeMaTHYeCKUX TeopHil, (GopMupoBaHHE MOHUMAHHS POJM AKCMOMATHUKM IPH TPOBEICHUU
pacCyKIeHUN;

dbopMupOBaHHE YMEHHMsI BIIAJIETh METOJAMM [IOKA3aTelIbCTB M aJTOPUTMOB pEILIEHUS,
YMEHHUSI MX TPUMEHATh, MPOBOJIUTH JIOKa3aTelIbHbIE PACCYKIEHUS B XOJA€ pelIeHUus
CTEpEOMETPUYECKUX 3aJad M 3aJa4 C NPaKTUYECKUM CoJiepXKaHueM, (OopMHpPOBaHUE
NpEeJCTaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAaHMM MaTeMaTHUECKUX
YTBEPKACHUM U POJIM aKCHOMATUKU B MTPOBEIECHUH JI€YKTUBHBIX PACCYKICHHUIA;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIIEKTyaJlbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
o0yyaromuxcs, MO3HABATEIIbHOM aKTUBHOCTH, WCCIIEAOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIILUIEHUS], UHTEPECA K N3YUEHHUIO T€OMETPUH;

dbopMupoBaHue (QYHKIMOHAIBHONW TI'PAMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacro3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B PeaIbHBIX
KU3HCHHBIX CHUTYyalMsIX W TpPU HU3YYEHUM JPYTHMX Y4YeOHBIX NPEAMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS pEaIbHBbIX CHUTYallUi, HMCCIIECIOBAHUS
MIOCTPOEHHBIX MOJIENEH, HHTEPIIPETALIMHU TIOJYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMH JTUHUAMHU yaeOHOTO Kypca «['eomerpus» B 10—11 kimaccax
aBisaoTes: «lIpsiMble M MIIOCKOCTH B MpOCTpaHCTBE», « MHOrorpanHukm», «Tena BpaiieHus»,
«BexTopbl 1 KOOPIMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.



ChopmynupoBanHoe Bo ®PI'OC COO TtpeboBaHUE «YMETh OINEPUPOBATH MOHATHIMN,
pelIeBaHTHBIMH T€OMETpUH Ha yriayO0néHHOM ypoBHE oOyueHust B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOTro Kypca, a (OPMHPOBAHUE JOIMUECKHX YMEHHUH
pacrnpezensercs He TOJIbKO MO CoJepKaTeNIbHBIM JIMHUSIM, HO U 110 rojiaM o0ydenus. Coaep:kanue
o0pa3oBaHusi, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaram ocBoeHusi denepanbHoil padoueit
IPOTPaMMBI, pacrpeIeIEHHBIM 110 TOAaM 00y4eHUsl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIPOCaM 00ydJaromuecs o0paniaaiuch HEOAHOKPATHO. DTO
MO3BOJIIET  OPraHHU30BaTh  OBJAJCHHE TEOMETPUYECKUMHU  TOHATUSMU UM HaBbIKAMHU
MOCIIEA0BATENbHO U IMOCTYIMATENbHO, C COONIIOJICHUEM IMPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBbBIE
3HAHUS BKIIIOYATh B OOIIYIO CHCTEMY T'€OMETPHUECKUX MPEACTABICHNN 00yJatOIMXCsl, PACIIU PSS
U yriyouiss e€, 00pas3ys IpoYHble MHOKECTBEHHBIE CBS3H.

[Tepexo kK M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISIET:

co3marth ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHHUS HHIAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O00ECHeunTh yIIIyONE€HHOE W3yYeHHE TEeOMETPHH  Kak
COCTaBIIAIONIEH yueOHOTO mpeMeTa «MaremaTukay;

MOJATOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oynymeit mpodeccuu, odecrieurnBas MPEEMCTBEHHOCTh MEXKIY OOIMM U MPOodecCHOHATbHBIM
o0pa3zoBaHHEM.

Ha n3ydenue yuebHoro kypca «I'eomerpusi» Ha yriayOaéHHOM ypoBHe oTBoanTCs 204 vaca:
B 10 kmacce — 102 vaca (3 gaca B Henento), B 11 kitacce — 102 gaca (3 gaca B Heneio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHOe pacnosoeHue NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJUIEIbHbIE U
CKpeluBaromuecs npsamele. [Ipu3Haku cKpelnBaOmuXxcs IpsaMbIX. [lapannensHOCTs IpSIMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IapajuleibHbIE IPSMbIE B IIPOCTPAHCTBE, NApaUIEIbHOCTh TPEX
NPSAMBIX, IAPALICIBHOCTh NPSIMOM M IIIOCKOCTH. [lapayuienbHOE W LEHTPAJIBHOE
POEKTHPOBaHUE, n300pakeHne Gpuryp. OCHOBHBIE CBOMCTBA MApaICIBHOTO MPOSKTUPOBAHHMSL.
N300paxkenue ¢puryp B napauiesibHOM NPOEKIMU. YTIIbl C COHAIPABICHHBIMU CTOPOHAMH, YTOJI
MEXJy IpPSAMBIMU B IpocTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEH: NMapajliebHbIE IUIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKOCcTeN. [IpocTelinme npocTpaHCTBEHHbIE (PUTYpPhI HA MJIOCKOCTH:
TETpa’aAp, NapaJIeNIeNUIE], TIOCTPOCHUE CEYEHUN.

[lepnieHAUKYISIPHOCTh  IPSMOM M IUIOCKOCTH:  IEPIEHAUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsMbIE NapaUICIbHBIE M MEPHEHIUKYJSPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHAUKYISIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYJIIPHON IUIOCKOCTH.
OproroHanbHOe NpoeKkTupoBaHue. lleprneHAuKyasp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKU IO
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UTYypbl Ha IJIOCKOCTb.
IlepneHAUKyYISPHOCT TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX IUIOCKocTer. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTrabl B IPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, JMHEHHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHbli M MHOrOrpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpa”soro yriyia. CBOMCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bubl MHOTOTpaHHUKOB, pa3BEPTKa MHOrOrpaHHuKa. [Ipusma: n-yroiasHas npusma, npsmas
U HakJIOHHas TMpuU3Mbl, OOKOBas U TOJHas TMOBEpPXHOCTh npusMbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNunel W ero cpoWcrBa. KpaTyaillime nyTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema I[ludaropa. Ilupammma: n-
yrojibHasi MUpaMua, NpaBUiIbHAA U yceu€HHas nupamuabl. CBoiicTBa pédep u OOKOBBIX TpaHen
[IpaBUIBHON mNupamuiel. [IpaBuiibHBIE MHOIOIpaHHUKH: IpaBUIIbHAs IPU3Ma WU IIpaBUJIbHAs
NUpaMu/Jia, MpaBUiIbHAS TPEYTONIbHAS TMpaMKia U IPaBUIIbHBIN TeTpasap, KyO. [Ipeacrasnenue o
MIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa’pP, JOJEKadIp U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIIA1b OCHOBAaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
IUPAMHU/JIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPAMU/IBL.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS IapajulesIeNuIeaa, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON TUPAMU/IBL.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE W IIPOTUBOIIOJIOKHO HAIlpaBICHHBIC BEKTOpbL. PaBeHCTBO



BEKTOPOB. JICHCTBHS C BEKTOpPAMH: CIOKEHHWE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOKEHHE BEKTOPA Ha uncio. CBONCTBA c10KeHUsI BEKTOpOB. CBOICTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [TonsaTHe KOMIUIaHapHbIE BEKTOPHI. [ [pM3HaK KOMIIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsamoyronbHas cucrtema koopauHaT B npocrpancTse. Koopaunats! Bekropa. CBA3b
MEXJly KOOpJMHATaMM BEKTOpa M KOOpAMHATaMU TOYEK. YToJl Mex1y Bekropamu. CkanspHOe
IIPOU3BEJICHUE BEKTOPOB.
11 KUIIACC

Tesa BpalieHus

[ToHATHS: UMIMHAPUYECKAsE IMOBEPXHOCTh, KOHUYECKasi IOBEPXHOCTh, cheprueckas
IIOBEPXHOCTh, 00pa3yIolIHe MOBEpXHOCTEH. Tena BpaleHus: UINH]P, KOHYC, yCEUEHHBIN KOHYC,
cdepa, map. BzaumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTelabHas IIIOCKOCTh K cdepe.
N300paxenue Tea BpalleHUs Ha Mi1ockocTu. Pa3BépTka nunuHapa u konyca. CUMMETpHs cepbl
U 11apa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIBHOIO
napajenenunena U cieiactsus u3 Heé. OObEM NpsAMOM M HAKIOHHON NPHU3MBI, LMUIUHIPA,
nupamMuabl 1 KoHyca. O0bEM mapa 1 mapoBOro CerMEHTa.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipu3ma, BmMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceyenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALICHHUS.

[Tnomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iuiomaas chepel u e€ yacteil. [logobue B
npoctpaHctBe. OTHomeHHe O00BEMOB, IUIOIMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB W TEJd BpAIICHUS: CEUYEHUs IMWIMHApA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjieibHble OCHOBAaHHUIO M
IPOXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METOJ BHYTPEHHETO MPOEKTUPOBAHNUS, METOJ] IEPEHOCA CEKYILEN TUIOCKOCTH.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTpancTBe. Onepannu HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHNE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsmoyronpHass cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopinHaTHO-BEKTOPHBIM METON MpH
pEIIeHNU TeOMETPUYECKUX 3a/1a4.

J{BM2KEHHS B IPOCTPAHCTBE

JBwxkenuss mnpoctpanctBa. OrtoOpakeHus. JIBwkenuss u paseHCTBO ¢uryp. OOmue
CBOICTBa JABWXEHUU. BuIbl ABM)KEHMI: MapaJlIeNbHBIA NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajbHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus nogodus. [Ipsmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOT'O KYPCA
«'EOMETPUSI» (YTJTYBJIEHHBIA YPOBEHD) HA YPOBHE CPEJHET O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

Cc(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss KaKk aKTHUBHOTO |
OTBETCTBEHHOI'O0 WJIE€HAa POCCHUHCKOro OOIIecTBa, MPEICTABICHHE O MaTEMaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NTPOLEAYyp TPaXKAAaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W APYroe), YMEHHE B3aWMOJIEHCTBOBATH C COLMAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHSIM POCCUUCKUX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYruX HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIIOYAst SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUU, PaCCy>KICHHH, BOCIPUUMYHBOCTh K MAaTEeMATHUECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocnuTaHHUE:

c(hOopMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNApHas (pu3nuecKkas akTHBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJIO0US, UHTEpEC K pa3IuyuHbIM cepam
pohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W peasTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUI0 HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBJICHHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYJIbTYpbl, TNOHUMAHWE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AEHOTO XapaKTepa IKOJIOTUYECKUX POoOIIeM, OpUEHTAIIHS HAa TPUMEHEHHUE MaTEMaTHUYECKUX
3HAHWH JIs PEIICHUS 3a/1a4 B 00JIACTH OKPYIKAIOIIEH CPeibl, IJITAaHUPOBAHHUE ITOCTYITKOB M OIICHKH
MX BO3MOXKHBIX MOCIIEICTBUM JJIsl OKPYKAIOIIEH CPEelIbl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBUTHS HayKHd U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MAaTEMAaTUYECKOH HAayKH Kak cQepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ITAlOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIM3ALNU,
OBJIAJICHUE SI3bIKOM MATEMATUKH U MATEMAaTUYECKOU KyJIbTYpOU KaK CPEeICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIAThH POEKTHYIO U UCCIIENI0BATEIBCKYIO ACATEIbHOCTh MHANBUIYAIBHO U
B IpyMIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble Joruyeckue geficTBus:

BBIABJIATE MW XAPAKTCPHU30BATH CYHNICCTBCHHBLIC IIPHU3HAKKW MAaTCMAaTHYCCKHUX 06L€KTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEAENCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBaHUA Il 0000IIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATh W MPEeoOpa3OBBIBAThH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JaHHBIX, Ha6JHOI[eHI/I$IX u YTBCPKIACHUAX, npeajaratb KPpUTCPpUH JJISL BBISIBJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HHIYKTUBHBIX
YMO3aKJIFOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TIPSIMBbIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMI0, NPUBOJUTH MPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHrs yueOHol 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMPATh HaNOOJIee MOIXOSANINN C yUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

ba3oBble nccienoBarejbckue 1eHCTBUA:

HCIOJIF30BaTh BOIMPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, POPMYITUPOBAThH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEeUYHe, MpobieMy, ycCTaHAaBIUBaTh HCKOMOE U JaHHOE,
dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE;

IMPpOBOANTH CaMOCTOATEIIbHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICAOBAHUC 10
YCTAHOBJICHHIO OCOOCHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATh 0000IIEHUSI U BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeI0BAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€T0 pa3sBUTUH B HOBBIX YCIIOBHAX.

PabGora ¢ undopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJII OTBETAa Ha BOIPOC U IS
pELIeHUS 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Pa3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHIOB U  (QOpM
MIPE/ICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (POpMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHbIE YHHBepcaabHble Y4eOHbIe JelicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYJIHPOBATH CYXKICHHUS B COOTBETCTBHU C YCJIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHBMEHHBIX
TCKCTaX, 1aBaTh IMOACHCHH 110 XO4Y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘IeHHBII;'I pe3yiibTar;

B X0/ OOCYX/IEHHUS 33a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMOW TEMBbI, MPOOIEMBI,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXICHHUS C CYXICHHSAMHU APYTMX YYaCTHHKOB JMAora, OOHapy>KUBaTh pa3liniue U CXOJCTBO
MO3UIUH, B KOPPEKTHOH (hopMe GOpMyIIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MNpEaACTaBIATL PE3YyJbTAaTbl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSATENIFHO BEIOMPATh (hOpMAT BBICTYIIIICHUS € YUIETOM 3a7a4 MPE3EHTAUN U 0COOCHHOCTEH
ayJAUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBHA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/laud, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINK.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

BJIAJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOIIECcca U pe3yJibTaTa pelIeHns MaTeMaTHUeCcKOH 3aauu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OILICHUBATh COOTBETCTBUE PE3yiIbTaTa LU U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIM HENOCTH)KEHUS pe3yJIbTaTOB JAESTeNbHOCTH, HAaxXOJUTh OIIMOKY, JaBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHnn ydeOHBIX 3a/ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHHPOBAThH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCS, OOCYXIATh
npoliecc M pe3yabTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B T'PYMNIOBBIX (opMax paboThl (0OCyXkaeHHsS, OOMEH MHEHUMN, «MO3TOBBIE
IITYPMBD» ¥ MHBIE), BBIIOJIHATH CBOO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU AECHCTBUS C IPYTUMHU
YJIeHAMHA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaAa B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy 10 knacca oOydaronuiicss HayquTCs:



CcBOOOJIHO ONIEpUPOBATh OCHOBHBIMU MOHATHAMHU CTEPEOMETPUH NIPH PEIICHUH 33134 U
IIPOBEJCHUHY MATEMaTUYECKUX PACCYKICHUMN;

IIPUMEHATh aKCUOMBI CTEPEOMETPUM M  CIEACTBUSA U3 HHUX IIPU  PELICHUU
TEOMETPUUYECKUX 3a1ad;

KJIaccu(pUIMpPOBaTh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B MPOCTPAHCTBE, TIIOCKOCTEH B
IIPOCTPAHCTBE, PAMBIX U IVIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJTHO ONEpUPOBATh MOHATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
IIPSAIMBIMH B IIPOCTPAHCTBE, MEXAY MPSMOM U INIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJHO pACMO3HABaTh OCHOBHBIC BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, NUpPaMU/A,
OpSMOYTOJIbHBIN Mapasuienenunesn, kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAaHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOJHO ONEpPUPOBATH IOHATUSMH, CBS3AHHBIMM C CEUYEHHEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

BBITNOJIHATH apajuIeIbHOE, HIEHTPAJIBbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHUE PUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha IJIOCKOCTH;

CTPOUTh CEUYEHHS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJHAThH (BBIHOCHBIE)
IUTOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y;
BBIUMCIIATh IUJIOLIAAM IOBEPXHOCTEH MHOIOIPAaHHUKOB (Mpu3Ma, MOHUpaMuja),
F€OMETPUUECKUX TeJl C MPUMEHEHUEM (OpMYJT;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

pelmaTh 3aJadd Ha JI0Ka3aTeNIbCTBO MATEMaTUYECKUX OTHOLICHHH WM HaXOXIACHUE
F€OMETPUYECKUX  BEJIMYMH, [PUMEHSS HW3BECTHbIE METOABl IIPU  PEIICHUH
MaTE€MaTUYECKHUX 3a/1a4 NOBBIIIEHHOIO U BBICOKOTO YPOBHS CII0KHOCTH;

IIPUMEHSATDH MIPOCTEUINE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a7aY;

U3BJIEKaTh, IPE0OPa30BBIBATH K MHTEPIIPETUPOBATH HH(POPMAITUIO O IPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

IIPUMEHSATH [IOJIyYE€HHBIE 3HAHUS Ha PAKTUKE: CPAaBHUBATh U aHAIIM3UPOBATh PEAJIbHbBIE
CUTyallud, I[PUMCHSATb W3YYEHHBIE I[IOHATHS B IIPOLIECCE IIOMCKA PpELIeHUs
MaTeMaTHYecKu c(HOpMyTUPOBAHHON MPOOIEMbI, MOJCIUPOBATh PealbHbIE CUTyalluu
Ha S3bIKE TE€OMETPHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIHW C HCIOJIb30BAHUEM
FeOMETPUUECKUX MTOHITHH 1 TeOpeM, arrapara alreopsbl, penarh NpakTUYECKUe 3a/1a4H,
CBSI3aHHBIE C HAXO0XKICHUEM I'€OMETPUUECKUX BEIIMYNH;

UMETb NPEACTABICHUS 00 OCHOBHBIX ATAIax Pa3BUTHS T€OMETPUH KaK COCTABHOM YacTh
dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.

K konmy 11 kiacca oOyyaromuiicss HAy49uTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IFJIMHAPHYECKON, KOHHYECKONH U
chepryecKoit TOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI ITOTYUCHNS,

OTIEPHPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJIAMH BpAIECHHs: IWIHHIPOM, KOHYCOM,
chepoit u mapowm;



pacrmo3HaBaTh Teja BpaieHus (IIIMHIP, KOHYC, cepa U map) U 00BACHATH CITOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIacCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHUE CPephl U TIIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI JIEMEHTOB MHOTOIPAaHHUKOB U TeNl BpalleHus, o0bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIICHMS, TEOMETPUUECKUX Tell C
npUMeHeHueM (HopMyII;

CBOOOJTHO OTIEPUPOBATH MOHITUSMH, CBSI3aHHBIMH C KOMOMHAIIUSIMH TEJ BpAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B cepy M OMHMCAHHBIA OKOJO chepsl,
cdepa, BiMcaHHAss B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUKCIISITH COOTHOUICHHS MEXAY IUIOUIaIIMU MOBEpPXHOCTEH U 00BEMaMU MOJOOHBIX
TEN,

n300paxaTh H3y4aeMble (DUTYpBI, BBINONHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU H3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYEHMUSI TEI
BpallleHUs;

U3BJIEKATh, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reOMeTpUUECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

CBOOOJHO ONEPUPOBATH IIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPAlMK HaJl BEKTOPaMHU;

3aJaBaTh IIOCKOCTh YPABHEHHUEM B JIEKAPTOBOI ccTeMe KOOPAMHAT;

peliaTb TeOMETpPUYECKHE 3a/adyd Ha BBIUYMCICHHE YIJIOB MEXIy MNpsAMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOAA NP PELICHUH;

CBOOOJIHO OTIEPUPOBATH MOHATUIMH, CBSI3aHHBIMU C IBM)KEHUEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUMN;

BBINOJIHATh HM300pa)K€HHUsT MHOTOIPAaHHMKOB M TeJ BpAallleHUs MpH MapajuleIbHOM
NIEPEHOCE, LIEHTPAIILHON CUMMETPUH, 3€pKaJIbHON CUMMETPHUH, IIPH IIOBOPOTE BOKPYT
npsIMOi, IpeoOpa3zoBaHus o100u;

CTPOUTH CEYEHHS] MHOIOI'PaHHUKOB U TEJl BPALECHUS: CEYEHUS LIMIMHApPA (TapajljieIbHO
U MIepIEHANKYJISIPHO OCH), CEYeHMsI KOHYyca (apasuleIbHble OCHOBAHUIO U MPOXOASIIIE
yepe3 BEpIIMHY), CEUSHHUS 11apa;

UCIIOJIb30BaTh METOABl TOCTPOEHUS CEUEHUM: METOJ CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I TIEpPEeHOCA CEKYIIEeH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuuyeckue (akThl Ui pElIeHUusT CTepeOMETPHUYECKHX 3ajad,
IIPEJIIOoJIaraoliuX HECKOJIbKO LIaroB peleHus], €Clid yCIOBUS MPUMEHEHHUS 3a/laHbl B
SIBHOW U HESIBHOU (hopMme;

pemiath 3aJaud Ha JIOKA3aTeNbCTBO MAaTEMaTHUYECKHMX OTHOIICHUH M HaXOXXJICHHE
FEOMETPUUECKUX BEJINYMH;

IPUMEHSTH POTPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI TIPU
pELIEHNN CTEPEOMETPUUECKHX 33/1aY;

NPUMEHATHh TMOJlyuYeHHble 3HAHWS Ha TMpaKTHKe: CPaBHMUBATH, AHAIM3HPOBATH U
OLIEHUBATh PealbHbIE CUTYallud, IPUMEHAITh U3yUCHHbIE TIOHATH, TEOPEMBbI, CBOWCTBA
B IIpollecce IMOKMCKA pEelIeHUsT MaTeMaTHYecKu CQOpPMYJIUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBaTh pealbHble CUTyallud Ha A3bIKE FT€OMETPHUH, UCCIIEI0BAaTh MOCTPOECHHbBIE



MOJIEJM C UCHOJB30BaHUEM T'€OMETPUUYECKUX MOHSTUM U TEOpeM, almapara anreOpsbl,
peniaTh NpakTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXO0XK/IEHUEM F€OMETPUUECKUX BEJIMYUH;

UMETb IPEACTABICHUS 00 OCHOBHBIX ATAIax Pa3BUTHS T€OMETPHH KaK COCTABHOM YacTh
dyHIamMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
1 BBenenue B ctepeoMeTpuro 23 1
) B3anmHoe pacnionoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIiel ¥ paccToOsIHUA 16 1
MHororpanHuku 7 1
Bekrops! B mpocTpaHCcTBE 12
g HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/esioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTEeMaTH3alus 3HAaHUH
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE IpaBUiIa U300paKEHUS
Ha PUCYHKE TIOCKOCTH,
napauIeIbHBIX MPSIMBIX (OTPE3KOB),
CepeIrHbI OTpe3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYEeHUS

DJIEeKTPOHHbIE

uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/588c85b2

[TonATHS cTepeomeTpun: TOUKA,
psiMasi, II0CKOCTb, IIPOCTPAHCTBO.
OcHOBHBIE IIpaBUIIa U300PAKEHUS
Ha PUCYHKE IUIOCKOCTH,
napajieNIbHBIX MPSAMBIX (OTPE3KOB),
CepEeMHBI OTPE3KA

[TonsTud: nepecekaromuecs
IIJIOCKOCTH, IIEpeCeKarouecs
npsiMasi U IJI0CKOCTb;
MIOJIyIIPOCTPAHCTBO

https://m.edsoo.ru/ddcdafc2

https://m.edsoo.ru/eba83d84

[TonsTud: nepecexaromuecs
IIJIOCKOCTH, IEPECEKArIUeECs
npsiMasi ¥ IIIOCKOCTb;
MOJTYTIPOCTPAHCTBO

https://m.edsoo.ru/76122161

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIIHNX
00BEKTOB

https://m.edsoo.ru/db7fa53e




MHororpaHHuKHu, H300paxxeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIecTBYIOIMNX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U TIEPBbIC
CIIC/ICTBHSI U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

https://m.edsoo.ru/4284be8b

https://m.edsoo.ru/c2bed9c5

https://m.edsoo.ru/f24¢9d86

AKCHOMBI CTEPEOMETPHUH U TICPBBIE
ciaenctBus u3 HuX. CIocoObl
3aJIaHus IPSIMBIX | TJIOCKOCTEH B
npoctpancTe. O003HAYCHUS
MPSAMBIX U TJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

N306paxkenue ceueHni nupamMuibl,
Ky0a ¥ IPU3MBbI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus! MoIyYEHHbIX
mockocrei. PackpammyBanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
[[BETaMHU

https://m.edsoo.ru/b5dd926b

11

12

N306paxkenue ceueHni nupaMuibl,
Ky0a ¥ IpU3Mbl, KOTOPbIE TPOXOJISAT
yepes ux péopa. Mzobpaxenue
nepeceyeHust MoJIyuYeHHbIX
mockocrei. PackpamyBanue
MOCTPOCHHBIX CEUYCHUH Pa3HBIMU
[[BETAMHU

N300pakenue ceueHni mupamMuipl,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT

https://m.edsoo.ru/14ca712c

https://m.edsoo.ru/b2618cce




yepe3 ux péopa. M3obpaxenue
nepeceyeHus MoJIyYeHHBIX
mockocrei. PackpammBanue
MOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMU

13

N3o0pakeHne ceUeHU MUPaMuU/IbI,
Ky0a U IPU3MBbI, KOTOPBIC TPOXOISAT
yepes ux péopa. M3obpaxenue
nepeceueHs MOJTyYeHHBIX
mockocrel. PackpammBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

https://m.edso0o.ru/9cf3b9bf

14

15

16

Meropn cie0B i1 MOCTPOEHUS
CEYeHU I

Mertoa cienoB Ui HOCTPOCHHUS
ceueHnii. CBOMCTBA NepeceuyeHnit
MPSIMBIX U IIJIOCKOCTEN

Merton cie0B Uil MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedeHnit
IPSIMBIX U IJIOCKOCTEMN

https://m.edsoo.ru/1b2{91f7

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

17

[TocTpoenue ceuennii B mupaMu/e,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BBIHOCHBIX YepTexen u
3aIUCh IIArOB MOCTPOCHUS

https://m.edsoo.ru/4c4216e9

18

ITocTpoeHne ceuenuii B mupaMu/e,
KyOe 1o TpéM To4uKaM Ha pedpax.
Co3aHue BBIHOCHBIX YepTexel u
3aIUCh IIAr0B MOCTPOCHUS

https://m.edsoo.ru/57e2e351




19

20

21

22

23

ITocTpoeHue ceueHunii B mupamue,
Ky0e 1o Tpém ToukaM Ha pEOpax.
Coztanue BIHOCHBIX UepTekel U
3aIMCh IAr0B MOCTPOCHUS

ITocTpoeHue ceueHunii B mupamue,
KyOe 1o TpéM Toukam Ha pEéOpax.
Coztanue BIHOCHBIX UepTexkel U
3aIMCh IIAr0B MOCTPOCHUS

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 IpONOPIMOHATBEHBIX
otpeskax. [lomoOue TpeyroibHUKOB

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. PacueTs! B
CEUYEHMSIX Ha BBIHOCHBIX YEPTEXKAX.
Hcropus pa3BUTHA IJITAHUMETPUU U
CTEpPEOMETPUU

KontponbHas padoTa "AKCHOMBI
P p
crepeomerpun. Ceuenus"

https://m.edsoo.ru/4fcbfc2f

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1{b4c8

https://m.edsoo.ru/c5a497c4

https://m.edsoo.ru/abae516¢e

24

B3anmHOE pacnosioxkeHUe NpsIMbIX
B IipocTpaHcTBe. CKpenMBaomuecs
npsimele. [Ipusnaku
CKPEIIHBAIOIINXCS MPSAMBIX.
[TapannenpHble IpsIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI
napajjleJIbHON TaHHOHU IPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEKALLEH Ha

https://m.edsoo.ru/ac45fd6f




26

27

28

JlaHHOU mpsimoii. JlemMma o
MEePECCUCHHUH MapauIeIbHBIX
MPSIMBIX [IJIOCKOCTBIO

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema o Tpéx mapanienbHbIX
npsaMbIx. Teopema o
CKPEILIUBAIOIINXCS MPSMBIX

[TapaienpHOE MPOEKTHPOBAHKE.
OcCHOBHBIE CBOWCTBA

MapaJuiCJIbHOI'O IPOCKTUPOBAHUA.

H3o6paxenue pa3HbiX GUryp B
HapaJyIeIbHON MPOEKIINH

I{enTpasnbHas Mpoekuusa. Yroi ¢
COHANPABJICHHBIMUA CTOPOHAMH.
Yron mexay npsiMmbIMu

https://m.edsoo.ru/5all1ad49

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7ca4fa2f

29

3amayu Ha JOKAa3aTeILCTBO U
HCCIIEIOBAHNE, CBI3aHHbBIE C
pacIoI0KEHUEM MPSMBIX B
MPOCTPAHCTBE

https://m.edsoo.ru/53ab7cfd

30

[ToHATHS: mapamIenbHOCTh NPSIMON

U TUIOCKOCTH B ITPOCTPAHCTBE.

IIpu3Hak napajaenbHOCTH MPSIMON

1 miockoctu. CBolcTBa
napajiCJIbHOCTH HpﬂMOﬁ n
INJIOCKOCTH

https://m.edsoo.ru/1737{d63

31

I'eomeTpuyeckue 3a1aun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C APAJUICIBHOCTBIO

https://m.edsoo.ru/e8e1391a




32

33

34

HPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus,
MPOXOISIIETO Yepe3 TaHHYI0
NPSIMYIO Ha YepTexe U
MapajuiebHOTO JIPYTrOr MPSIMO.
Pacuér orHOIIEHUI

[TapannensHas TpOEKLIUs,
MPUMEHEHUE JJI TOCTPOCHUS

ceueHH Ky6a H napaJuICJICIIMUIICaa.

CaolicTBa napajuienenuneaa u
MIPU3MBI
[TapaienpHbIC MIIOCKOCTH.

[Tpu3Haky mapayuienbHOCTH ABYX
IIOCKOCTEH

https://m.edsoo.ru/49ffaff1

https://m.edsoo.ru/ac13686d

https://m.edso00.ru/b936e992

35

Teopema 0 mapamieIbHOCTH U
€JIMHCTBEHHOCTHU MJIOCKOCTH,
MPOXOSAIIEH uepe3 TOUKY, HE
MPUHAISKALTYIO JaHHOU
MJIOCKOCTH U CIIEJCTBUS U3 HEE

https://m.edsoo.ru/6be9fbea

36

CaolicTBa napamieabHbIX
IIJIOCKOCTEM: O MapajuIeIbHOCTH
IPSIMBIX IIEPECEUEHUS ITPU
NIEPECEUEHUH JIBYX MapaljIesIbHbIX
IIJIOCKOCTEM TpEThen

https://m.edsoo.ru/6¢42af37

37

CBoiicTBa napayyIeNIbHBIX
IUIOCKOCTEH: 00 0Tpe3kax
NapauIeIbHBIX IPSMBbIX,
3aKJIFOYEHHBIX MEXY

https://m.edsoo.ru/e157¢c6f7




38

NapaJuIeIbHBIMHU IIJIOCKOCTSMU; O
IIEPECCUCHUU NPSIMOU € JBYyMS
napajiCJIbHbIMHA IJIOCKOCTAMU

IToBTopenue: Teopema ITudaropa
HAa TIOCKOCTH

https://m.edsoo.ru/9ccc55d3

39

[ToBTOpEHUE: TPUTOHOMETPHUSL
IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/e6¢98c7c

40

41

42

CgoiicTBa Ky0a ¥ IPSIMOYTOIBHOTO
napajuleenue1a

Brruucnenue aiaux OTPE3KOB B Ky6e
U IpsAMOYT'OJIbHOM
mapauiCICIuIcac

[IeprieHIUKyYIAPHOCTH NPAMOU U
iockocTH. [IpusHak
NEPIEHIUKYJIAPHOCTU IPSIMON U
IIJIOCKOCTH

https://m.edsoo.ru/99d56dab

https://m.edsoo.ru/5b1bb69d

https://m.edsoo.ru/5682d452

43

[IeprieHIMKYIAPHOCTH NPAMON U
mockocTy. [Ipu3nak
NEPIEHIUKYISAPHOCTU IIPSIMOMN U
IIJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOSIIEN Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIECHINKYISAPHON K INIOCKOCTH

https://m.edso0.ru/c93542b5

45

IInockoCcTH U EpIIeHINKYIISIPHBIE
UM IIPSIMBIE B MHOTOI'PaHHHUKAX

https://m.edsoo.ru/62fc55¢3




46

47

[110CcKOCTH U NEepHEeHIUKYIISIPHbIE
UM TIPSIMBIE B MHOTOTPaHHUKAX
[leprienquKyIsip ¥ HAKJIOHHASI.

[TocTpoeHue neprneHuKysapa u3
TOUYKH Ha MPIMYIO

https://m.edsoo.ru/76464a93

https://m.edsoo.ru/818779¢7

48

[lepnenauKymsip U HAKJIOHHAS.
[TocTpoenue neprneHuKyIspa u3
TOYKHU Ha MPSIMYIO

https://m.eds00.ru/b9366929

49

50

51

TeopeMa 0 TpEX NEPHEHANKYIIIPAX
(mpsimast U oOpartHas)

Teopema o0 TpEX NepHeHUKYJIApax
(mpsimast 1 oOpaTHas)

Yron Mmexay CKpemuBaromuMuUCs
NPSIMBIMU

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/7e55435¢

https://m.edsoo.ru/4d5fb41d

52

53

[Tonck neprneHInKyJIIpHBIX MPSMBIX
C IOMOIIIBIO nepneHm/IKynﬂpme
IJIOCKOCTEN

OpTOI‘OHaJ'ILHOC IIPOCKTUPOBAHUC

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87¢c

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABWIIBHOM MUPaMUJIBI C
MIOMOUIBbIO OPTOTOHAJIBHOU
IIPOEKLIAN

https://m.edsoo.ru/fc377¢51

55

[Toctpoenue ceuenunit kyoa,
MIPU3MBI, TPABUIBHOU MIUPAMUIBI C
MIOMOUIbIO OPTOTOHAJIBHON
IPOEKLINN

https://m.edsoo.ru/56¢c8faad

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.

https://m.edsoo.ru/bal7¢527




57

[ImockocTn cuMMeTpuii B
MHOTOIPaHHHUKAX

[Tpu3Hak nepreHIuKyJISpHOCTH
IPSIMOM U TJIOCKOCTU KaK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/3b72c654

58

[IpaBusibHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuid OT TOYKH 10
ILIOCKOCTH

https://m.edsoo.ru/2ae86¢5b

59

60

61

62

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

Crioco0bl OIyCTHTH
NEePIEHIUKYJISPbl: CHMMETpPHUSI,
CIBUT TOYKH I10 NTapaJLIEIbHON
IPSAMO

CuBur no HenapauienbHON IPSIMOH,

HU3MCHCHHC paCCTOSIHI/II‘/’I

KonTponbnas pabora "B3aumuoe
pacnoioKeHUe NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/b33d2119

https://m.edsoo.ru/cb1b137c

https://m.edsoo.ru/2625aldb

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: Yyrosi MexIy
IPSIMBIMH Ha IUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJIIBHOM

TPECYTOJIbHUKEC, TCOPEMAa KOCHUHYCOB

https://m.edsoo.ru/693bcdf

64

[ToBTOpEHME: YTOT MEKITY
CKpCIIUBAOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc




65

66

FCOMeTpI/I‘IeCKI/Ie METOAbI
BBIYUCJICHUA yIJIa MCXKIAY NPAMbIMHU
B MHOI'OI'paHHUKax

JByrpanubiii yroj. CBOHCTBO
JMHEHHBIX YTJIOB IBYTPAHHOTO yTIiia

https://m.edsoo.ru/7dec35¢ee

https://m.edsoo.ru/3922fc23

67

IlepnienquKyJIIpHBIE NIOCKOCTH.
CaoiicTBa B3aMHO
NEePHEHANKYISIPHBIX MIOCKOCTEN

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak nepnes MKy pHOCTH
IJIOCKOCTEN; TeOpeMa O MPSMOM
IIEPECEUEHMS ABYX IIJIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

https://m.edsoo.ru/16¢95c3a

69

70

71

72

[IpssMOyTOIBHBIN MapasuIeIeIUIIeT;
KyO; u3MepeHusi, CBOiicTBa
IPSMOYTOJIBHOTO TIapajuIeIeIIuIIe1a

Teopema o nuaroHanu
MPSIMOYTOJILHOTO TapasuiesieNuIe ia
U CIIEICTBUE U3 HEE

CTepeOMeTpI/I‘leCKI/IC U MPUKITaIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
PacCIioJIOKEHUEM IIPSAMBIX U
INJIOCKOCTH

HOBTOpCHI/ICZ CKpCIIUBArOIHECH
MMpsAMbIC, TAPAJJICIIBHBIC IIJIOCKOCTHU
B CTaHAAPTHBIX MHOT'OI'PAHHUKAX

https://m.edsoo.ru/52c88814

https://m.edsoo.ru/d47cac87

https://m.edsoo.ru/6e119¢38

https://m.edsoo.ru/1144c¢324

73

[Tapa mapasnienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,

https://m.edsoo.ru/cfca9ebf




74

75

pacCcTOAIHNUE MEXKIY
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IMPOCTBIX CUTyaluIX

PaccTosHME OT TOUKH a0
IIJIOCKOCTH, PAaCCTOAHUEC OT HpﬂMOﬁ
J0 IINIOCKOCTH

Brruucienue paccTosHUN MEXKIY
CKPEIIHBAIOIIUMHUCA IPSIMBIMU C
IIOMOUIBIO NEPIIEHANKYIIPHON
IUIOCKOCTH

https://m.edsoo.ru/b9a387¢c8

https://m.edsoo.ru/fc762dd4

76

TpéxrpanHslil yroj, HEPaBeHCTBA
JUIsl TPEXTPaHHBIX YIIIoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs TPEXTPAHHOIO yTIia

https://m.edsoo.ru/6e34b31e

77

DneMeHTHI chepruiaecKoi
TE€OMETPHUH: T€0JIe3NIECKUE JIMHIH
Ha 3emiie

https://m.edsoo.ru/82ba2777

78

79

KontponbHas padota "Yrisl u
paccrosiHus"

CucremaTtu3zanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1eMeHThI"

https://m.edsoo.ru/69a7d942

https://m.edsoo.ru/dd1173e8

80

IInpamuia. Bune! nupammn.
[IpaBunpHas nupamuaa

https://m.edsoo.ru/51{f5abc

81

82

ITpusma. [IpsimMast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma
[IpssmMot napannenenunen,
IIPSAMOYTOJIBHBIN MTapajuIeIeUIIe],
Ky0

https://m.edsoo.ru/68bb5bec

https://m.edsoo.ru/8515ba52




BBIHYKJ'IBIC MHOI'OI'PaHHHKHU.

83 . 1 https://m.eds00.ru/86151552
Teopema Ditnepa
Brinykiible MHOTOTPaHHUKH.

84 Teopema Ditnepa. [IpaBunbHbIe U 1 https://m.edso0o.ru/624c65¢7
MOJTyPaBUIIbHbIE MHOTOTPAHHUKHU

85 Konrpossnas padora 1 https://m.edso00.ru/9ac392¢8
"MHororpaHHuku"

86 Hontarite BekTopa fa 10CKOCTH 1 B 1 https://m.edsoo.ru/b744c9ec
MIPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1 https://m.edsoo.ru/29ad6e37

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbe

89 [IpaBwiio nmapanienenunena 1 https://m.edsoo.ru/a8bSabla

90 YMHOXeHHEe BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/2a5d2dcl
Paznoxxenue Bektopa o 6azucy

91 TPEX BEKTOPOB, HE JIEKAIIUX B 1 https://m.eds00.ru/92765464
OJTHOM TTOCKOCTH

92 CkansspHO€E ITPOU3BENECHUE 1 https://m.edsoo.ru/fd6b44as

93 Bermcrenue yria Mesiy 1 https://m.edsoo.ru/e634d38a
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1 https://m.edso00.ru/6b87c2da

96 [Ipocreiimue 3anaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiinue 3a7a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226

98 gﬁ:ﬁi;eHHeI{CHCTeMaTH3aHHH 1 https://m.eds00.ru/22247¢8¢

99 ObobierKe H CHCTEMATHIAH 1 https://m.edsoo.ru/ebl6c61a

3HAHUH




100 HroroBast koHTpoOIbHAs paboTa 1 https://m.edsoo.ru/eca25dd6
101 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/13be7183
0606
102 © HuleHHe 1 CHCTEMATHARIA 1 https://m.edsoo.ru/c8863892
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcbl

IToBTOpenue Temsl "KoopauHarsl

1 BEKTOpa Ha INIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTtpaHcTae"
[ToBTopenue temsl "CkansipHoe

2 P " P 1 https://m.edso0.ru/49d29f46
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue TeMbl "Brruucienue

3 yrIila MEX1y BEKTOpPaMH B 1 https://m.edsoo.ru/ecb2a824
npocrtpaHctae"
[ToBTOpenue Temsl "YpaBHEHUE

4 MPSAMOM, POXOAAIIEN Yepe3 ABE 1 https://m.edsoo.ru/7a5e¢9713
TOYKH"
VpaBHEHUE IIJIOCKOCTH, HOPMAlb,

5 p p 1 https://m.edsoo.ru/24171bae
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHE MIIOCKOCTH, HOPMaJb,

6 P P 1 https://m.edsoo.ru/dec14c37
ypaBHEHHUE MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousseneHue 1 https://m.edsoo.ru/de683aaa
JIuHeiHbIe HEPaBEHCTBA, TUHEUHOE

8 P ’ 1 https://m.edsoo.ru/f72¢7fa9
MpOTrpaMMHUPOBAHUE
JIuHeliHbIC HEPABEHCTBA, JUHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee

IPOrpaMMHUPOBAHUE




10

11

12

AHanuTHyecKue METObl pacuéra
yIJIa MEeKIy NPSMBIMHU B
MHOI'OTPaHHUKAX

AHamuTndeckue METOAbI pacqéTa
yria MKy INIOCKOCTSAMU B
MHOI'OI'paHHHUKax

@opMya pacCTOSHUS OT TOYKH 10
IUIOCKOCTH B KOOPJMHATaX

https://m.edsoo.ru/d1fa9d71

https://m.edsoo.ru/fe24d456

https://m.edsoo.ru/5b56823d

13

14

15

Haxoxnenue paccTossHUM OT TOUKH
110 TTIOCKOCTH B Ky0e

HaxoxneHnue paccTossHuil OT TOYKU
710 TUIOCKOCTH B MPaBUJILHON
UpaMu/ie

KonTponbnas pabota
"AnanuTuyeckas reometpus”

https://m.edsoo.ru/9ef42fa7

https://m.edsoo.ru/25bclef2

https://m.edsoo.ru/1f7ea33f

16

17

18

19

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOTOTPAHHUKH

CeueHns MHOT'OT'PAaHHUKOB: MCTO
CJICI0B

CeueHrs MHOTOTPaHHUKOB:
CTaHJapTHBIE TIOCKOCTH,
repecevyeHus NpsiIMbIX U
IIOCKOCTEH

[TapamensHbIe IpsiIMBIE U

IHIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA

https://m.edsoo.ru/416bc79c¢

https://m.edsoo.ru/1273ffb9

https://m.edsoo.ru/a2cd38a4

https://m.edsoo.ru/e4b889fd

20

[TapamiensHbIe IpsIMBIE U
TJTOCKOCTH: Pac4y€T OTHOLIECHUI

https://m.edsoo.ru/b12282ed




21

22

23

24

[TapanenpHble NpsiMbIE U
IJIOCKOCTH: YTJIbl MEXTY
CKPEILMBAIOIUMUCS IPSIMBIMU

[leprnieniuKyIsipHbIE IPSIMBIE U
IJIOCKOCTH: CTaHJapPTHBIE Maphbl
MEPIEeHIUKYIISIPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

[lepnenaukynsipHbie MPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MepHeHIuKyIsIpax
[lepnieHiuKyIsIpHBIE NIPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOT'OTPaHHUKAX

https://m.edsoo.ru/bd78ac3a

https://m.edsoo.ru/f767e671

https://m.eds00.ru/9392d44f

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI JIJIst
TJI01A 1!, COOOpaKEeHUsI TIOT00MS

https://m.edsoo.ru/9baad726

26

27

28

[ToBTOpenue: momanu
MHOT'OYT'OJIbHUKOB, (DOPMYJIbI JIIs
TJI0IA 1N, COOOpaKEHUSI TIOT00MS

[ToBTOpEeHMeE: MmIomaIH
MHOTOYTOJILHUKOB, (DOPMYIIbI JIJIst
TJI01A 1N, COOOpaKEeHUSI TTOT00MS

IInomanu ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUsI MOA00MS

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87
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30

31

IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIA U
IMOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUs TTOA0OHS

KonTponbnas pabora
"IloBTOpEeHUE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

O0BéM Teira. O0beM

IpsAMOYT'OJIbHOT'O
ImapajiiCCImIicaa

https://m.edsoo.ru/83b98d39

https://m.edsoo.ru/d2658ebd

https://m.edsoo.ru/826e23tb

32

3ama4yn 00 yaBOCHUHU KyOa, 0
KBaJparype Kyda; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/522e867¢

33

CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MIPSAMOYTOJIBHOTO
napajuiesienumneaa

https://m.edsoo.ru/2667e6de

34

[TpuknamHbIe 3a/1a49M, CBSI3aHHBIC C
BBIYMCIIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneaa

https://m.edsoo.ru/41398a71

35

36

O0BEM npsiMOit TPU3MBI

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB MPSAMOM TPUIMBI

https://m.edsoo.ru/ala4466b

https://m.edsoo.ru/1ee258f4

37

[TpuknamHbIe 3a7a9M, CBSI3aHHBIE C
00BEMOM MIPSIMON MTPU3MBI

https://m.edsoo.ru/5b64ebdb
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39

40

Boruncnenue 00bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
IIPU3MBI

Beruncnenne 006EMOB Tel ¢
MIOMOIIBIO OTIPEENEHHOTO
uHTerpaiga. O6bEM nmupamus!

dopmyna 00bEMa MUPaAMUIBL.
OTtHoleHNe 00bEMOB TUPAMU] C
OOIINM YTIIOM

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5¢c6

https://m.edsoo.ru/91672d2f

41

®opmyia 00bEMa MUPaMUIbIL.
OTtHomeHNe 00BEMOB TUPAMU]T C
OOUINM YTIIOM

https://m.edsoo.ru/5becdeb66

42

43

44

CrepeomeTpuuecKkue 3a1auH,

CBSI3aHHBIE C 00BEMAaMHU HAKIIOHHOM

IIPU3MBI

CrepeomeTpuueckue 3a1auH,

CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI

[IpuknagHelie 3aga4u 10 TEME
"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

https://m.edsoo.ru/ctbc984c

https://m.edsoo.ru/95db2799

https://m.edsoo.ru/55d4{1b7

45

[IpukiiagHele 3aga4u 1o TemMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM TTUPAMHU/TBI

https://m.eds00.ru/9d64515¢

46

[Ipumenenne oOBEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

https://m.edsoo.ru/4e19ecb6
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48

Kontponbnas padota "O0bEM
MHOrorpaHHuka"
Hunuaapuyeckas MOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MTOBEPXHOCTHU

https://m.edsoo.ru/db67181¢

https://m.edsoo.ru/278d4dfd

49

Munuuap. [psamoit kpyrosou
nuuHAp. [nomans noBepxHocTH
LUIMHIpa

https://m.edsoo.ru/f83ee683

50

51

52

Konnueckas noBEpXHOCTB,
o0pa3yromme KOHUIeCKOH
noepxHoctu. Konyc
CeueHue KOHyca IJIOCKOCTBIO,
MapaieIbHOM MJIOCKOCTH

OCHOBaHUA

VYceuénnslil konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/bcdfefa6

https://m.edsoo.ru/2e5al1f29

https://m.edsoo.ru/475fea2¢c

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9ac1444e

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

CrepeomeTpuueckue 3aauu Ha
JTI0Ka3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHUHN UINHAPA,
KOHyca

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYEHHUN LIMIMHIPA,
KOHyCa

https://m.edsoo.ru/1325f3dd

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9
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58

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

HpI/IKJ'IaI[Hble 3aga4u, CBA3aHHBIC C
OUJINHAPOM

https://m.edsoo.ru/d2del3ca

https://m.edsoo.ru/3897dad5

59

60

61

62

Cdepa u map

[epecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
wiockocTho. Kacanue mapa u
chepsr iockocTpr0. Bua n
n300pakeHue mapa

VYpauenue chepsl. [Lnomanp
cdepsl 1 € yacTei

https://m.edsoo.ru/fb7912bl

https://m.edsoo.ru/c1475¢77

https://m.edsoo.ru/af4a7147

https://m.edsoo.ru/2474b359

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeNbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

[TpuknaaHbie 3314, CBSI3aHHBIC
co cthepoii u mapom

https://m.edsoo.ru/c23ec878

https://m.edsoo.ru/df97bd97

https://m.edsoo.ru/d324ea75

https://m.edsoo.ru/95a8151b
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68

69

[ToBTOpPEHME: OKPYKHOCTH Ha
IIJIOCKOCTHU, BBIYMCIICHUSA B
OKPYKHOCTH, CTaHJapPTHBIC
nmoxoous

Paznuunble koMOMHALIUY Tel
BpallleHUs U MHOTOTPAaHHUKOB
3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/67dda7ee

https://m.edsoo.ru/44741417

https://m.edsoo.ru/7f99de3a

70

71

72

3anaun no teme "Tena u
MIOBEPXHOCTHU BpaleHus"

Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"
O0béM mumuHIpa. Teopema 00
00BEME MPSAMOTO HUIUHAPA

https://m.edsoo.ru/a97b28ca

https://m.edsoo.ru/e8a54716

https://m.edso00.ru/961d78a8

73

74

75

Brruuciienue 006EMOB TelI C
TIOMOIIBIO OITPENEITIEHHOTO
unTerpana. O6bpEéM KoHyca
ITnomanau 60KOBOM M MOJIHOM
MMOBEPXHOCTU KOHYyCa
CrepeomeTpHuueckue 3a1auu,
CBSI3aHHBIC C BEIYHCIICHAEM
00BEMOB IUIUH/IPA, KOHYCA

https://m.edsoo.ru/8cf5adc7

https://m.edsoo.ru/172d4£55

https://m.edsoo.ru/29beat77

76

[TpuknagHelie 3a1a4u MO TEME
"O0BEMBI U IUIOMIAINA
noBepxHocrel Ten"”

https://m.edsoo.ru/88d75145

77

O06bBEM mIapa u MapoBOTO CEKTOPA.

Teopema 06 06bEMe 11apa.
[Tnomane chepsr.

https://m.edsoo.ru/e5667d27




78

CtepeoMeTpHUYecKHe 3a1auH,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB 11apa, MapOBOTO
CEerMeHTa U IIapOBOT0 CEKTOpa

[IpuknanHele 3a1a4u MO TEMe
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM TI1apa ¥ MO0
cdepbl. COOTHOLIECHUS MEKITY
IIJIOIIAIMU ITOBEPXHOCTEN U
00BEMaMK TOJOOHBIX TEIT

https://m.edsoo.ru/5efcff8e

79

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu o 100uu.
CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIC C BEIYHUCIICHHECM
00BEMOB TeI U TUIOIAACH
IIOBEPXHOCTEN

https://m.edsoo.ru/26cleada

80

81

82

83

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX

Ten"

JIBM>KEHUSI IPOCTPAHCTBA.
Otobpaxenus. [IBrmxeHus u
paBeHCTBO (puryp. Oduue
CBOMCTBA JBMKESHUM

Buael nBukeHHil: napaieIbHbII
MIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3€pKajibHasi CHMMETPHS, TIOBOPOT
BOKPYT NPSAMON

[Ipeobpa3zoBanus mogoous.
[Ipsimast u cepa Diinepa

https://m.edsoo.ru/91c86412

https://m.edsoo.ru/e8d891e8

https://m.edsoo.ru/75255d4b

https://m.edsoo.ru/d168¢275




84

85

FCOMeTpI/I‘ICCKI/IC 3aJa4u Ha
MNPUMCHCHUC ABUIKCHUS

KontponbHas padota "BekTopsl B
npocrtpaHctae"

https://m.edsoo.ru/1daa4342

https://m.edsoo.ru/daeb232d

86

O6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kimaccos,
CUCTEeMAaTH3alusl 3HAaHH:
"lapayienbHOCTh MPSMBIX U
IJTIOCKOCTEH B IpoCcTpaHCcTBE"

https://m.edsoo.ru/ff53f867

87

O6o6mraromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMaTH3al¥sl 3HAaHH:
"BekTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/89b29e3d

88

O6o061matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTae”

https://m.edsoo.ru/71e78941

&9

O6o06matomiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHui: "O0bem
MHOrOrpaHHHuKa"

https://m.edsoo.ru/25{8ecty

90

O6o061matomee nopropenue 11
MOHATHM U METOJIOB Kypca
reomerpuu 10—11 kmaccos,

https://m.edso0o.ru/68371e98




91

92

93

cucreMaruszanus 3HaHui: "O0beM
MHOrorpaHHuka"

O6o6maromee moropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"[Tnomaau MOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CHCTEeMaTH3allus 3HAaHUI:
"[Tnomaau MOBEPXHOCTH U OOBEMBI
KpyTibIX Ten"

HroroBas koHTpoIbHAs paboTa

https://m.edsoo.ru/81595c6b

https://m.edsoo.ru/6d737c4c

https://m.edsoo.ru/5752266a

94

95

96

97

Wrorosas koHTpoJsibHas paboTa

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ posib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEpEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/52cc9dal

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69¢7¢c

https://m.edso0.ru/2867b89¢

98

Hcropus pa3sBUTHS CTEPEOMETPUM
KaK HayKH U €€ poJib B Pa3BUTHHU

https://m.edsoo.ru/43115873
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100

COBPCMEHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKH U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U e€ pojib B Pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/4ccl117b3

https://m.edsoo.ru/28dd339e

101

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U €€ pOoJib B Pa3BUTUU
COBPEMCHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7df6b243

102

Hcropus pa3sBUTHS CTEPEOMETPUU
KaK HayKH U €€ pOoJib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

https://m.edsoo.ru/6ede9762

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kona
MpOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHeEro 06]1161"0 oﬁpasoBa}mﬂ

I'eomerpus

OHepI/IPOBaTB MMOHATHUAMMU: TOUKA, IIpAMadA, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEICTBHS U3 HUX IIPU PELICHHUH
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUSMU: TAPAUIETLHOCTh W MEPICHIUKYISIPHOCTD
MPSIMBIX U MJIOCKOCTEH

KrnaccudunupoBaTh B3aMMHOE PACIIOJIOKCHHE TPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OrnepupoBaTh MOHATUSMU: IBYTPAHHBIA YToOJl, TPaHU JIBYTPAHHOTO YTJa,
pedpo IBYrpaHHOTO yTiia, JMHEHHBIA YroJl IBYTPaHHOTO yTia, TpaaycHas
Mepa IBYTPaHHOTO yria

OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIA M HEBBITYKIIbINA
MHOTOTPaHHUK, 2JIEMEHThl MHOTOIPaHHUKA, IPaBUJIBHBI MHOTOIPaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHUKOB (MMpamuja, MpHU3Ma,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

7.8

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBINYKJIbIE W HEBBINYKIble  MHOIOIPAHHUKH,
IIPaBUJIBHBIE MHOTOTPAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPU3MBI,
napaJuIeIeUIe bl

7.9

7.10

OHGpHpOBaTI) IIOHATHUAMU CeKyuias IIJIOCKOCTBD, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH IMPUHIUIIBL OCTPOCHUA CcedyeHU MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTOM CJICIOB

7.11

Ctpoutpb cedeHHMs] MHOTOIPAHHHUKOB METOJOM CJIEJIOB, BBIIIOJIHATD
(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BUJ CBEPXY, COOKY, CHU3Y

7.12

PemraTs 3aaa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH 110 06pa311aM
WX aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUC MCETOJbI ITpH
pPE€IICHUK CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJa4 Ha BBIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO prlMOfI, OT TOYKHIO
IMJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS MMPAMBIMHA

7.13

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIIMYMH MO oOpaslam
WIH aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHAIMTHYECKHE METOABI TPH




pPCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IIPAMBIMH, MCXKIY HpHMOﬁ 1 IIJIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BBIYUCIISTH COOTHOIICHUS

714 MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BEMamu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHSTHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCb U
' IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TIIOCKOCTh CHMMETPUH (PUTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3aja4, MPEANOJIaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 [IpumensATh mpocTellne MpOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAITMOHHBIE CHCTEMBI IIPHU PEIICHUU CTEPEOMETPUUECKUX 3a1au
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE U
' JKW3HH, PACIIO3HABATh MPOSBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh NOTyYEeHHbIE 3HAHUS HA MTPAKTUKE: aHATU3UPOBATH peabHbIC
CUTyalluu U IPUMEHSATh U3yUCHHbIE TIOHSTHS B ITPOLIECCE TOMCKA PEILICHUS
MaTeMaTHuecku  cHOpMyIHpPOBAaHHOW  MpOOJIEMBbI,  MOJIEIHUPOBATH
7.20 peanbHble CUTYyallud Ha S3bIKE T€OMETPHUM, UCCIENOBATH MOCTPOEHHBIE
MO/IEJIU C UCTIOJIb30BAHNEM I'€OMETPUUECKUX TTOHITHI U TEOpeM, anmapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHUEM
T€OMETPUUYECKUX BEJTNYUH
11 KIIACC
Kon .
IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
pe3yJbTara
6 I'eomeTpus
OrnepupoBaTh MOHATHSAMHU: IUJIWHIAPHYECKAs TOBEPXHOCTh, 00pasyroIne
6.1 MUATUHIAPUYECKOW TOBEPXHOCTH, MWJIMHJIP, KOHUYECKas IMOBEPXHOCTH,
' oOpasyomme KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTAa CErMEHTa, LIApOBOM CIJIOW, OCHOBaHME IIApOBOrO CJOs, BHICOTA
I1apOBOTO CJ105, LIAPOBOH CEKTOP

6.6

6.7

6.8

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTECH TN BpAIICHUS,
TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OIKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCcaHHAS B MHOTOIPAHHUK HIIH TEJIO
BpaIllCHUS

BBIYHCIIATE COOTHOIIEHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMHU
MOJOOHBIX TEN

6.9

N300pakaTh n3ydaeMbie (UTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATh (BBIHOCHBIE) IUIOCKHME 4YEPTEXH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, WHTEPIPETHPOBATH M MPEOOPa30BbIBATH HHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumeHsTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aAaa4, IpEAnoJaratommux HECKOJbKO MIaroB pCeHICHUs, €CIIN YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE IEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKUMH CBOWCTBAMH OHH
o0azaroT

HpI/IMeHHTb IMMpaBUJIO MTapaJlICIICITUIICAA ITPH CIIOKECHUN BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSIMU: JEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE TNPOU3BEIACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauts cymMMy BEKTOpPOB U INPOMU3BEACHHE BEKTOpa Ha YHMCIO, YTOJ
MEXJly BEKTOpaMHU, CKaJSpHOE MPOU3BEAECHUE, PACKIIAbIBATE BEKTOP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUECM B I[eKapTOBOf/'I CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiiime reomeTpuuecKe 3a1a4i Ha TPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemiate 3amaun Ha [JOKa3aTEILCTBO MAaTEMATUYECKHUX OTHOIICHHN M
HAaXO0XIACHUC I'COMCTPHUYCCKUX BCIWYMH I10 06pa3uaM WM aJirOpuTMaM,
IMPpUMCEHAA HN3BCCTHBIC METOAbI npu pPEeIICHUHU CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEHIINEe IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPUYECKHUX 3314

6.22

6.23

IIpuBOAUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HH, PACIIO3HABATh IIPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh pealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEMbI,  MOJEIUPOBATH
pealbHbIe CUTYyallUd Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpEM, anmnapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlayd, CBSI3aHHBIE C HAXOXJIECHUEM
T€OMETPUYECKUX BETUINH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

7.1

OcHoOBHbIE TOHATHSL cTepeoMeTpuu. Touka, npsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTue 06 akCMOMAaTUYECKOM MTOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CIIEJCTBUSA U3 HUX

7.2

7.3

7.4

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarOLIUecs,
napajuleJibHble M CKpeuuBarouiuecs: mnpsMble. [lapannenbHOCT  OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMbIE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapPaJUIEIbHOCTh MPSAMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXJIy TMpsSMbBIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCTBeHHBbIE (UTYPBHI Ha IJIOCKOCTH: TETpadJp,
KyO, mapaJijienenumnes, moCTPOeHUe CeueHu

HepHeHZ[I/IKy.]U[pHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMNCPICHIAUKYIAPHBIC MPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TApALJIEIbHBIE U MEPIIEHAUKYIISPHBIE K TNIOCKOCTH, TPU3HAK
MEePHIEHIUKYISIPHOCTH NMPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HakJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIApHOCTb IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIJISIPHOCTH IBYX
mrockocrteil. Teopema o TpEX MepreHanKyIsIpax

IloHsATHE MHOIOrpaHHHMKA, OCHOBHBIE DJIEMEHTBl MHOIOIDAHHMKA, BBIIYKIIBIE U
HEBBIIIYKJIBIE MHOTOI'PAaHHMKH, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS IPU3MBI, IpsiMasi U HAKJIOHHAs MpPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoOyroabHbIN Napajuieaenunes
u ero cBorcrtsa. [lupamuaa: n-yronpHas nupaMuia, TpaHd U OCHOBAHHWE NUPAMUIBL,
OO0KOBas M IOJIHAS MOBEPXHOCTh NMUPAMUAbI, MIPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTbl TpuU3Mbl W TOUpaMuibl. [IpaBUIIbBHBIE MHOTOIpDAaHHUKH: IOHSTHE
IIPaBWJIBHOIO MHOTOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAs NHpaMuUia,
NpaBUJIbHAS TPEYTOJbHAs MUpaMUa U MPaBWIbHBIN TeTpasap, Kyo. [Ipencrasnenue
O NIPAaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHUIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUYKH, MPSMOH, IIOCKOCTH.
OneMeHTbl CHUMMETPUM B  IUpaMHIax, HNapajuleJenuenax, IMpaBHIbHBIX
MHOT'OTPaHHHUKAX

7.6

Borunicnenue 31€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. [lnomane
OOKOBOW TIOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, TUIOMIAIb




OCHOBAHHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOM mpu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTH U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceu€HHol nupamusl. [Tonstue 06 06béMe. OObEM MUpPaMUIbl, TPU3MBI

7.7

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOJIO0HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIye UINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEpXHOCTH. LlMmuHAp: OoCHOBaHUSA W OOKOBas MOBEPXHOCTb,
o0pasyromias u oCk, IO s OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yrolne KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON MOBepXHOCTH. KOHYC: OCHOBaHME U BeplLIMHA, 00pa3yromas
1 OCb, TUIONIA/Ib OOKOBOW M TIOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3ytoliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi MOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, AMaMeTp, II01aab MoBepXHoCcTH cheprl. Bzaumuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJI0CKOCTH. Pa3BépTka mummHapa u KOHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
IpSMOYTOJBHOIO Napaijenenunena v cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1apa u miouaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXIy  IUIOMIAIIMU
MOBEpXHOCTEN, 00BEMaMHU MOAOOHBIX TET

Ceuenust mMiaMHIpa (MapayuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapajuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIUIMHY ), CEUSHMs 11apa

BCKTOp Ha TJIOCKOCTH W B IPOCTPAHCTBE. CrHoxxeHHe U BBIUMTAHHC BCKTOPOB.
YMHOXEHHUE BCKTOpPA HaA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHbBIM
BCKTOpPaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

IIpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
IIpocreiimue 3amaum B KOOpAMHATax. YTroil MexIy BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BhIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BnageHnne MeromaMm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ady;
yMeHHe (OpMYJIMpPOBaTh M OINEPUPOBATH IMOHATHSAMU: OIPECIICHUE,
aKcuoma, TeOpeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSATH UX; yMEeHUE (HOpMyITUpOBaTH
0o0paTHOE W HPOTUBOIOJIOKHOE YTBEPXkKAECHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKIIHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PACCYXKACHHMS IIPpU PpEUICHUM 3ajad,
OLICHUBATh  JIOTUYECKYIO  IIPAaBUJIBHOCTb  PACCYKICHHUM; YMEHHE
OIEPUPOBATH MOHATUAMU: MHOXECTBO, IIOJAMHOKECTBO, OIEpAaLlMU Hal
MHOXECTBAMHU; yMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJIs OIMCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyrux Y4eOHBIX MPEIMETOB; yMEHHE
ONepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTh rpachI ITpU pCUHICHUU 3aaa4

YMeHue onepupoBaTh MOHATHAMM: HATypajbHOE YHUCIIO, LIEI0€ YHUCIIO,
CTETIeHb C IIEJBIM TI0Ka3aTeeM, KOPEeHb HaTypaIbHOW CTETNIEHH, CTEIICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENIbHBIM
NoKa3zaTeneM, JIorapu(M 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
INPOMU3BOJIHOTO YHCIA, OCTaTOK IO MOJYJIIO, PAallMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalbHBIX,  IIEJIbIX,
palMOHANBHBIX, JICHCTBUTENBHBIX YHCENl; YMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JICIMMOCTH, HAUMEHBIIUI OOIIMI JeauTeNnh U HauMEHbIee
of1mee kpaTHOe, anroput™M EBKinaa npu pemeHnyn 3amaad; 3HaKOMCTBO €
pPa3NMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CYMCJICHHUS; yMEHHE
BBITIOJIHATH BBIYMCIICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTENEeHsAMHU U JiorapudmMamu, npeoOpa3oBaHUs IPOOHO-pAIIMOHATBEHBIX

BBIpa)KeHHﬁ; YMEHUEC ONECPpHUPOBATH IMOHATHAMHU: ITOCICAOBATCIBHOCTD,




apudMeTHIecKas mporpeccus, FTeOMEeTpHUIEcKasi porpeccus, 0eCKOHEYHO
yObIBaloIasi ~ reoMeTpuuecKass  Iporpeccus; yMEHHE  3a]aBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHUCIIE C IIOMOUIBIO PEKYPPEHTHBIX (POpMYII;
YMEHHUE ONEepUpOBaTh NOHATUSAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJIEKCHBIC YHCIIa, MOAYJIb M apTyMEHT KOMILJIEKCHOTO 4Hcia, ¢popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckasi, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(PMETUUYECKHE ICUCTBUS C
KOMIUICKCHBIMU ~ YMCJIAaMH; TNPUBOJUTH IPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHSAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMeHue onepupoBaTh MOHATUSMU: PALlMOHAIBHBIE, WPPALMOHAJIBHBIC,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuueckue, TPUTOHOMETPUUECKHE
YPaBHEHHsS U HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEpPHUpPOBAThH
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHuE, YpaBHEHHE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHJIBHOCTD
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peularb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MIPHUEMOB; pELIATH
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIA PEIICHUS MaTEMaTUYECKUX

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

YMeHue onepupoBarth MOHATUSAMHU: (yHKUMSA, YETHOCTh (YyHKUUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKIUH, dKCTpeMyM (pyHKIIMHU, HauOoJblllee ¥ HaMMEHbIIee 3HaYeHUs
(GYHKIMU Ha IPOMEXKYTKE, HelIpepbIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIUY, 1epBasi ¥ BTOpasi Mpou3BoAHAs (DYHKLUHU, T€OMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJHOW, IepBooOpa3Has, ONpeneIEHHbINR
MHTETpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUNCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIMN (YHKIHH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpauky
(GYHKIMU; YMEHHE HaXOAWUTh NPOU3BOAHBIC IJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO Ul HcCieloBaHUS (YyHKIUH,
HAXOJUTh HaWOOJbIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIMI; CTPOUTH
rpauKi MHOTOWIEHOB € UCIOJIb30BAHUEM allapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHITh NPOU3BOJAHYIO Il HAXOXKIEHUS HaWIy4IIero
pellleHus] B NPUKIAJHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAANA U 00BEMBI PUTYP C TTOMOIIBHIO




HHTCrpaia;, NpuBOAUTL NPUMCPbI MATCMATHYCCKOI0 MOACIIMPOBAHUA C

noMouibio AudQepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKIMH, oOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUMN, JTUHEWHas (QYHKUUS, KBaJpaTU4HAs
byHKIMS, parmoHaIbHAs byHKIMS, CTEeTeHHas dbyHKIHS,
TPUTOHOMETpUYECKHE (YHKLIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKIMH, TOKa3arenbHass M Jiorapudmuyeckas (QyHKUUH; yYMEHHE
CTPOUTH TpapUKH W3yYEHHBIX (YHKIMN, BBHIIOIHATH MPE0oOpa3OBaHUS
rpaduKoB (PyHKIUH, NCIOIB30BATH I'PAQUKH JUIsl U3YUEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a]a4 U3 APYTUX YYEOHBIX NMPEIMETOB H
3ajlay U3 peasIbHOM JKU3HU; BBIpAXaTh (POPMyJIaMU 3aBUCHUMOCTH MEXY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (PyHKINHA IS peTeHHsI
YpaBHEHM, HEpaBEHCTB M 3ajady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIIE Ha
IIPOLIEHTHI, 10JIM U YacTH, Ha JABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4l U3 00J1aCTH yNpaBJIEHUS JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI 0 YCIIOBHIO 3aJa4yH, MCCIENOBATh IOJyYCHHOE DPEIICHHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEINPOBAThH
peanbHBIE CHUTyallMd Ha SA3BIKE MATEMAaTUKH; COCTABIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHUIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh HOHATHAMU: cpe/iHee apu(MeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, JUCIEPCHsl, CTaHJapTHOE
OTKJIOHEHUE YHCIOBOTO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATD
nH(popMaIrio, MPEJACTaBICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpaXKaroIIlyI0 CBOICTBA pEaJIbHBIX MTPOLIECCOB U SBJICHUN; IPEICTABIIST
uHpOpMaIMI0O ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeI0BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM IpadUuecKux
METO/IOB U AJIEKTPOHHBIX CPECTB; I'pa)uueCKH NCCIIE0BATh COBMECTHBIE
HAOJIOZEHNsT C TIOMOILNBIO JMarpaMM pacCeMBaHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATHUAMM: CIy4aHbIM ONBIT U CIIy4yalHOE
COOBITHE, BEPOATHOCTh CIIyYalHOIO COOBITUS; YMEHHE BBIYMCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUUecKuX METOJOB; MPUMEHSThH
(GopMyJbl CIOXKEHHUS UM YMHOXEHHUs BEpOSITHOCTEH, (popMyily IMOJIHOH
BEpOSATHOCTH, (hopmyiy bepryiu, komOuHaTopHbIe (HaKThl U HOPMYIIBI;
OLICHUBATb BEPOSITHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBaThH
NOHATUSIMM: CllydailHas BeEJIMYMHA, PpACIpPECICHUE BEPOSITHOCTEM,
MaTEMaTUYECKOE OXHUAAHMUE, NHUCIEPCHs M CTAaHAAPTHOE OTKIOHEHHE
CIlydailHOW BENWYHMHBI, (YHKIUH paclpelesieHusi ©  IUIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTeJIbHOIO U HOPMAJIBHOIO PACHpPENEICHUI;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeaeaeHuil s
peleHus 3a7ady; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOUHBIX MCCIEAOBAHUN; YMEHUE HPHUBOJIUTH IHPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCENI B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, [IEPECTAHOBKA,
YHUCIO COYETAaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI U paCCYKACHMS ISl peIlIeHus 3a/1a4;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

YMeHune omnepupoBaTh IOHATHUAMM: TOYKa, NpsMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHHM YroOI,
JBYI'PAaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAKOIINECA IpSMBIE,
MapaJuIeIbHOCTh U NMEPINEHIUKYIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY HPSAMBIMH, YroJl MEXAY HPSAMOM M IIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE MEKIY
MPSIMBIMH, PACCTOSTHAE MEXK/y TUIOCKOCTAMM; YMEHHUE MCIOJIb30BaTh IIPH
peLIeHNH 33734 U3y4YeHHbIE (aKThl U TEOPEMBl IUNIAHUMETPHUU; YMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLErO0 MHpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL QUTYpbl, 00bEM GUTYDBI,
MHOTOTPaHHUK, [TPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajuienenunen, HOpusMma, Nupampaa, (GuUrypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTH TNHPAMU[BI, MPU3MBI, KOHYCa, IMIMHApa, 00bEM KyOa,

IPSAMOYTOJIBHOTO IapaJulelieuIela, TUpaMUAbl, IPU3MBI, LWIAH]IPA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWJIMHJIDA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHUKH, (PUTYpPbI U MOBEPXHOCTH
BpalllEHUs], UX CEYEHHUS, B TOM YHCJIE C IOMOILIBIO AIEKTPOHHBIX CPE/ICTB;
yMEHHE MIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYDP, CAMOCTOSITENHEHO
(dbopMyIHpOBaTH ONpEACICHUS N3ydaeMbIX (PUTyp, BBIIABUTATH THIIOTE3bI
0 CBOICTBax U MpHU3HAKaX reOMETPUYECKUX (puryp, o00CHOBHIBATH WM
ONpoOBEpraTh MX; yMEHHE TPOBOAWTH Kiaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napajuieNIbHbIA MEPEHOC, CHMMETPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
[OBOPOT, IHpeoOpa3oBaHUE MOA0OMS, IOJ0OHBIE (UTYpBI; yMEHHE
pacrio3HaBaTh pPaBHbIC U MOJOOHBIC (UTYphI, B TOM YHCJIE B MPHUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHE OTHOIICHHUS
IPY PEeLICHUH 3a/1a4; HaXOAUTh FTeOMETPUYECKHE BETUYMHBI (JUTMHA, YToJ,
TI0Iaab, 00BEM) IPH PEHICHUH 3a/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB H
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUUYECKHE BETUUHHBI
(MHA, Yroi, TUIOMmah, O0O0BEM, IUIONIAIhb MOBEPXHOCTH), WCHOJIB3YS
U3y4eHHbIe (OPMYJIBI U METOABI, B TOM YHCIIE: IUIOIA/Ab MOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCa, IIWIMH]IPA, TUIOMAas cdepbl; 00hEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunesa, MUPaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXO/IUTh OTHOIIEHHE 00BEMOB MOJIOOHBIX QUTYP
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YMeH#ne oneprupoBaTh MOHATUSIMHU: MPSIMOYTOJbHAS CHCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jioXKeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TMPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, Yrol MEXKIY
BEKTOpAaMU; YMEHHE HCIIOIH30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUTSL pelIeHHs] TEeOMETPUYECKHX 3alad | 3afad JAPYTux y4eOHBIX

IIPEAMETOB
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YMmeHue BbIOMpaTh MOAXOIAIIMNA METOA s PpeIHICHUs 33a1a4H;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKUM B M3Y4YEHUM IPUPOIAHBIX H
OOIIIECTBEHHBIX TPOIIECCOB UM  SBICHHUI; yMEHHE pacro3HaBaTb

IMPOABJICHUC 3aKOHOB MAaTEMAaTUKNW B HCKYCCTBE, YMCHHC IIPUBOANTH




IIPpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM UM  MHUPOBOU

MaTeMaTHYeCKOM HayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbnsle u nesnsie yucna. [IpusHaku e1uMOCTH LENbIX YUCell
12 Panmonanbubie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JPOOH, MPOIECHTHI,
’ OCCKOHEYHBIC NTEPUOUUCCKHUE IPOOH
13 Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHu.  JleHcTBua ¢
. apu(MeTHUECKUMH KOPHIMHU HaTypaibHOH cTeNeHn
14 Crenenp ¢ nensiM nokasartesneM. CTelneHb ¢ PallMOHAIBHBIM IIOKa3aTENIEM.
' CBolicTBa CTENIEHU
L5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa
1.6 Jlorapugm umucna. [lecaTndnble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble uncna. ApupMeTHYecKUe omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yyciaMu. [IpubnuxEHHbIE BBIYMCICHUS, IPaBUJa OKPYIJIEHUS, NPUKUIKA U
OLICHKA PE3YJIbTATa BHIYUCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppannoHanpHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKie ypPaBHEHHS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHUN. ONpeaenuTesIb MaTpUILbL
3 OyHKUIUYU U TpadUKU




Oynkuus, crocoos! 3ananus pynkuun. ['paduk ¢pynkuuu. Bzaumuo oopaTHble

> ¢yskuuu. YétHele n Heu€éTHble GyHKUMU. [lepuoauueckue GpyHKum
Ob6nactp ompezneneHuss ¥ MHOXKECTBO 3HadeHWU (yHkuuu. Hymmu ¢yskumu.
39 [TpomexxyTku 3HaKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIHH.
' MakcumyMmbl 1 MUHUMYMBI GyHKIMU. HanGonbliee 1 HauMeHbllee 3HaUeHHE
(GYHKIHU Ha TPOMEKYTKE
13 Crenennast GyHKIMS ¢ HATypaldbHBIM U LENBIM IMOKaszareiaeMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢GyHknwid. CBoHCTBa (YHKIHH,
' HENpEepbIBHBIX HA OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
1.8 Apudmernueckass W TeoMmeTpuyeckas mnporpeccun. Dopmyna CIOXHBIX
' IPOLICHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gynkuuu. [IponsBoaHbIe 31eMEHTAPHBIX GYHKLINN
[TpumeHeHne NPOU3BOJHON K HMCCIEIOBAHUIO (YHKIMH HA MOHOTOHHOCTh U
4.2 SKCTpeMyMbl. HaxosxieHre HanOobIIero 1 HAaMMEHbBIIETO 3HAUSHUST (PYHKITHH
Ha OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHoxecTBO, onepanuy HajJ MHOXKecTBaMu. J[narpamMmel Ditiepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTU
7.2 [IpsimMbIe 1 IIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpanHuKu
7.4 Terna u MOBEpXHOCTH BPAIICHUS




‘ 7.5 ‘ Koopaunatsl u BeKTOpBI
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