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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsICTCS OMHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KaK O0OECIeYMBACT BO3MOXXHOCTb U3YYEHUS JUCIMILTUH
€CTECTBEHHO-HAYYHOW HAIIPaBIECHHOCTM W IIPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YyUEHUH 00ydaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPHU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUH
LEMOYKH JIOTHUYECKUX YTBEPKIECHUN TP PELLIEHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[{enb ocBoeHUs nporpaMmbl yueOHOro Kypea «I'eomeTpus» Ha yriyOaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIBHBIX CIOCOOHOCTEN 00yUaroMUXCsl TPU U3yUYEHUN
F€OMETPUU, KaK COCTaBISOIIEH MpeaMeTHoW obnactu «Maremaruka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUs
0osee rIyOOKMX reOMETPUUECKUX 3HAHUM U AeUCTBUM, crienu(UIHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPOo(heCCHOHABHOTO 00pa30BaHus, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
pacIIMpSIIOIIMMH U YCUITMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSI:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEIAX, MO3BOJIIONIMX ONHUCHIBATH U H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO ammapara o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpoBaHHE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHUSIMH O
IMPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
bopMyll U yMEHHE MX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMbl M HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJENH;

¢bopMUpOBaHHE NMOHHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOIO MOCTPOCHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAaMH JI0Ka3aTEIbCTB M aJITOPUTMOB
pelIeHus], YMEHHUsI UX IPUMEHSITh, IPOBOJNUTD JOKA3aTEIbHbIC PACCYKICHUS B XO/€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 337a4 C IMPAKTHYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNEAYKTUBHBIX PacCy>KICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUICKTYaIbHBIX U  TBOPUYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TTO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHrue (yHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATh IMPOSBICHUS T'E€OMETPUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHUH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJEIEH,
MHTEPIPETALNN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBistoTcs:  «lIpsMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHL B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEp>KaTEIbHBIM JMHHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE  JIOTMYECKUX YMEHHUH  pacupenensercs He  TOJBKO IO
coJlep KaTeNIbHBIM JIMHHSM, HO U 10 TogaMm oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil padodyeit
MpOTrpaMMBbl, pacrpeieia€HHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIHAIBHBIM BOIPOCAM 00yYaromuecs
oOpamiajucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENIbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCs, PaCIIUPAs U YriTyOusist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath  ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, oOecrneyuTh yriayOn€HHoe
M3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeameTa «MareMaTukay;

MOATOTOBUTH OOYYAIOIIMUXCS K MPOAODKEHUIO HW3YyUYCHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 ipoecCuoHaTBLHBIM 00Pa30BaAHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TOHATHS  CTE€peoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUECs,
[apajulesIbHble M CKpeluMBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh MIPSAMBIX U ITIOCKOCTENW B MMPOCTPAHCTBE: NApaJlICIIbHBIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
u 1uiockocTu. [lapaiienbHoe M LEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OcCHOBHbIE CBONCTBa MapajIENbHOIO MNPOEKTUpOBaHus. I300paxeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapajuiebHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, Napajulesenumnen,
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAUIEIBHBIE W TMEPIECHAUKYISIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpTtoronajibHOe IIPOCKTUPOBAHMUE.
IleprieHIUKYJISIp W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeM. Teopema o Tpéx
NIEPIICHIUKYJISPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yIOJl, JUHEHWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIJIBI.
CBOICTBA IUTOCKKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB JIJIs1 TPEXTPAHHOTO YIJIA.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAS OBEPXHOCTh MPU3MBI.
[Tapaienenunen, NpsMOYTOJIbHBIN NapallJIEIENUNE U €ro cBoiicTBa. KpaTualiime
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupaMua, MpaBUIbHAs U yCEUEHHAsS
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBHIBHOW MNHPAMUIBL.
[IpaBunpHBIE MHOTOIPaHHUKHU: IIpaBUJIbHAS IPU3Ma U INpaBUIbHAs NUPAMUIA,



IpaBWJIbHAs TPEYTOJIbHAs IUPAMU/JIA U IPaBUIIbHBIN TETpasap, Ky0. [Ipeacrasienue
O MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTa’3Ap, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUJIBHOW MUpaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMU/IBI.

CummeTprss B NPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU  INPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPAaBUIbHOM MHOIOIPAaHHUKE: CHUMMETPHS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [IeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpU3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsmoyrosbHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsgpHOE MpPOU3BENECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAs MOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrouue moBepxHocTeld. Tema BpauieHUs:
WIMHJP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzanmuoe pacnosoxenue chepsl
U TUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe. M300paxkeHne Ten BpallleHus Ha
miockocTh. Pa3BépTka nunmuapa u konyca. CummMerpust chepsl U mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapaijienenuneaa u cienctsus u3 He€. OO0béM mnpsMoill u
HAKJIOHHOM MpU3MBbI, WIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CErMEHTA.

KomOuHanuy Ten BpamieHuss U MHororpaHHukoB. IIpu3ma, BmnMcaHHas B
WIMHApP, ONHCaHHas oOKojo IwuHapa. llepeceyenne cdepsl M mapa c
wiockocThio. Kacanue mapa u chepsl miockocTio. [loHSTHE MHOTOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpalllCHUS.



[Tnomaae MOBEPXHOCTH IWJIMHIpA, KOHYyCA, IJIOMaab chepbl U e€ 4JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH ITOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. Pemienuwe 3agady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapayyienbHO M MEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B npoctpancTBe. Onepaiyuu HajJl BEKTopamMu. BEeKTopHOE YMHOKEHUE
BeKTOpoB. (CBOMCTBAa BEKTOPHOTO yMHOXKEHHA. IIpsiMoyrosibHas cucteMa
KOOpJAUHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa Mo
0azucy. KoopanHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

J{BUKeHNs] B IPOCTPAHCTBE

JIBmwxkeHus: mpoctpancTBa. OToOpakeHus. [[BY>keHUsS W paBEHCTBO (uryp.
OO6mme cBoiicTBa JBWKECHHH. Buabl JBMXKEHUN: TapauIelbHBIA IEepPEeHOC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 0OIIECTBA, MPEICTABICHUE O MATEMATUYECKHUX
OCHOBaX (DYHKIIMOHMpPOBAHUSA PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
rpakJgaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JPYTMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCyKIESHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpPMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, PEryisipHas (U3NYecKass aKTHBHOCThH), (PHU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy1oBOE BocIUTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccu W peanu3oBbIBATH COOCTBEHHBIE >KHU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaIPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJbTYPhl, TIOHUMAaHWE BIUSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B 00JlacTu
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE TMOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IMBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpPEJCTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISITH IPOEKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATEILHOCTh MHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC TMPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICICHHs TIOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(DUKAIUH,
OCHOBAaHWSI JIJ1s1 0000IICHHS 1 CPAaBHEHHSI, KPUTEPUH TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMymupoBaTh W  TPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHUH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(IpsiIMBIC W OT MPOTUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AEHUS U BBIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOM 3amaud  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAaNOO0JIee MOIXO AN C YIETOM CaAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BONPOCHl,  (UKCUPYIOUIUME  MPOTUBOpEuUHe,  MNpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOpPMAILINK, NaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJIS PEILLICHHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMAIINIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeICTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3iuyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATH HaJEXKHOCTh uHbopmaIun o CaMOCTOSITEJILHO
c(hOopMyJIHMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AelCTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU OOUIEHUS, SICHO, TOYHO, TPaMOTHO BbIpakaTh CBOIO TOUKY 3PEHHMS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, AaBaTb IMOACHCHHA II0 XOI[y peuicHuA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/JaBaThb BONPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITOCTABJIATH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyFI/IX y‘laCTHI/IKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPE/ICTABIIATh PE3yJbTAaThl PEIICHHS 3aJ1a4d, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIMN U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJICTh  HABbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPIIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ]1a4H,
BHOCUThH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATh PUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl TpU pEeHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisTh
BUJIBbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IATh
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IpynmoBbIX ¢opmax paboThl (00CyxkaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOU JICUCTBUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 0OmUiA TPOAYKT TO KpPUTEPHUSIM, CHOPMYITHMPOBAHHBIM ydYaCTHUKAMHU
B3aUMOJCHUCTBU.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IPHU PEILICHUU
F€OMETPUYECKHX 33]1a4;

e KJIACCHU(PUIUPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXAY NPAMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH NOHATUSAMH, CBA3aHHBIMU C MHOTOT'PaHHUKaMU;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHHUKOB (TIpHU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Napaienenunen, Kyo);

e KJIACCU(PUIUMPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAaHMS IS
KJaccu(ukanuu;

e CBOOOJIHO ONEPUPOBATH TOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOI'PaHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajieibHOe, LEHTPAILHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITEH N300paskeHus GUTyp Ha
IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMU, BBIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUMCISITH IUIONIAAM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (IIpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBHI;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

e BBITIOJHATH JICHUCTBUS HaJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUU U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIMYUH, TPUMEHSISI U3BECTHBIE METOIbI TIPH
pelICEHUH MaTEeMAaTHUYEeCKUX 3a7ad TOBBIIIEHHOTO W BBICOKOTO YPOBHS
CIIOXHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e WU3BJEKaTh, MNPEOOPA3OBBHIBATH M WHTEPIPETUPOBATH WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHBIC 3HAHWUS HA TPAKTUKE: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMEHATh MU3yYCHHBIC TOHSTHUS B
mpollecce IMOMCKAa  pEeNIeHUs MaTeMaTU4ecKd  CPOpMYIMPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHATUN M TEOpeM, ammapara aareOpbl, peliarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIC C HAXO0XJICHUEM F€OMETPUUYECKUX BEIUYHH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckod TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C T€JIaMU BPALICHUS: LUIUHAPOM,
KOHYyCOM, c(hepoii u mapowm;

pacno3HaBaTh Teda BpamleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSCHATH CIIOCOOBI TIOJIYUYECHHUSI TEJl BPAIlICHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKEHNE C(Hephl U IIOCKOCTH;
BBIUUCIISATh BEJIWYUHBI HJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAaIICHHUS,
O0BEMBI U TIIOIIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAIICHUSA,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3aHHBIMH C KOMOMHAIMSMH Tell
BpallleHWsI ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTMCAaHHBIM OKOJIO cdepbl, cepa, BIUCaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpaICHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU IOBEPXHOCTEW U 00bEMaMU
ITOJIOOHBIX TEI;

U300pakaTh M3y4yaemble (UTYpbI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TEJl BPAILLCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO OTIIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAMHAT;
pemaTb TeOMETPUIECKHUE 3a/1a4H Ha BHIYMCICHUE YTIIOB MEXKIY MPSMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TJIOCKOCTH, B IIETIOM,
Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METO/Ia IIPU PEILICHUH;
CBOOOJIHO ONEpUPOBATH TOHATHUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOWCTBA JBUKCHUH;

BBITIONHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpalleHUs Tpu
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€PKaAIbHOMU
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHUS MHOTOTPAHHUKOB M TEJ BPALIEHUS: CEUCHUS LIIMHApA
(mapasnienbHO U MEePIEHIUKYISIPHO OCH), CEYeHUs] KOHyca (napaijiesibHble
OCHOBAHMIO ¥ MPOXOISAIINE Yepe3 BEPILIUHY), CEUECHUS 1I1apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUW: METOJl CJIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl I PEIICHHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloIINX HECKOJIBKO IIAroB PEIICHUS, €CIH YCIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelarh 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
Hax0JICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MIPUMEHSATH MMOJYYEHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
M OLICHUBAaTh pPEAIbHBIE CUTYAllMW, MPUMEHSTh H3YYEHHBIC MOHSTHS,
TEOPEMBI, CBOMCTBA B IIPOLIECCE IIOUCKA PELICHUsS MaTeMaTUYeCKU
chOpMYIUPOBAHHONU MPOOJIEMBbI, MOJCIHPOBATh PEAbHbIE CUTyallud Ha
A3bIKE T€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE MOJIENIA C UCITOJIb30BAHUEM
FEOMETPUYECKUX TIOHSATUA M TEOpeM, ammapara ainreOpbl, penaTh
IPAKTUYECKUE 3aJ1a4d, CBS3AHHBIE C HAXO0XICHUEM TE€OMETPUUYECKUX
BEJINYMH;

UMETh MpeJCTaBiICHUSI 00 OCHOBHBIX AdTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTy (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMmbl Bcero Koutpoapupie  Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
9 B3anMHoe pacnionoxeHue npsmbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTl M paccTosHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 AHanuTH4eckas reoMeTpus 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrxeHus 5 1
7 [ToBTOpeHuEe, 06001IeHNE 1 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIIOCKOCTH, MapajlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3YYeHUS

03.09.2025

DJIeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[lonsATHS cCTEpEeOMETPUN: TOUKA, TIpsMas,
IUIOCKOCTB, MMPOCTPAaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
TUIOCKOCTH, MapaJUICIbHBIX TPSIMBIX
(OTpe3KOB), cepeAHBI OTPE3Ka

03.09.2025

[MousTHS: IepeceKaroIuecs MIOCKOCTH,
HepeceKaroIInecs npsiMasi U TO0CKOCTh;
HOJIYTIPOCTPAHCTBO

05.09.2025

[TonsiTHS: IEpeceKaronIrecs MI0CKOCTH,
NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh;
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300pakeHNE
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, H300paKeHHE
MPOCTEHIIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIINX 00OBEKTOB

10.09.2025

10.09.2025

12.09.2025




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

17.09.2025

17.09.2025

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HuX. CrocoObl 3a1anus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSIMBIX U TUIOCKOCTEH

19.09.2025

10

N306paxkenue ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
IIOJIyYEHHBIX IIJIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHHUN
Pa3HBIMU IIBETAMH

24.09.2025

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHus
HOJYYEHHBIX TJIOCKOCTEH.
PackpammBaHyie NOCTPOSHHBIX CEUEHHH
pa3sHBIMU LIBETAaMH

24.09.2025

12

13

N306paxkenune ceueHuit nupamuibl, kyoa
Y TIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHue nepecevyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUSHHUI
pa3HBIMU IIBETaMU

N3o0pakenue ceueHuil mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceueHus

26.09.2025

01.10.2025




14

HOJyYEHHBIX IJIOCKOCTEH.
PackpamBanue nocTpoeHHbIX CEUEHUI
pa3HBIMU IIBETaMHU

Merton ciaenoB Juisl HOCTPOCHUS CEUCHMI

01.10.2025

15

Mertoz cie10B AJIs TOCTPOESHUS
ceueHuil. CBolCTBa nepecevyeHuit
OPSMBIX U IJIOCKOCTEH

03.10.2025

16

17

18

19

20

Meropa cienoB i1 MOCTPOEHHUS
ceueHuil. CBOMCTBa nepecevyeHuit
IPSIMBIX U IJIOCKOCTEN

[TocTpoeHue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX ‘ICpTe)Keﬁ U 3aIliMCh HI1aroB
MIOCTPOCHHSI

[TocTpoenue ceuenuii B nupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3naHue
BBIHOCHBIX 4EPTEKEU U 3aIKCh 11aroB
IIOCTPOCHHUS

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh L1aroB
IIOCTPOCHHUS

[Toctpoenue cedenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIKCh L1aroB
IIOCTPOEHUS

08.10.2025

08.10.2025

10.10.2025

15.10.2025

15.10.2025




21

22

23

[ToBTOpenue mianumerpun: Teopema o
IPOTNOPLHUOHATBHBIX 0Tpe3kax. [Tomodue
TPEYTrOJIbHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHHUsIX Ha
BBIHOCHBIX 4epTexax. Mcropus
pa3BUTHS IITAHUMETPUHU U CTEPEOMETPUH

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

17.10.2025

22.10.2025

22.10.2025

24

B3anMHOE pacnosiokeHue NpsiMbIX B
npoctpancTBe. CKpelBaroIuecs
npsmele. [Ipu3Haky cKpemuBaroImxcs
npsamMeix. [lapannensHble npsmble B
POCTPaHCTBE

24.10.2025

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY IIPOCTPAHCTBA U HE JIEKaIEH Ha
JIAHHOM IIpsAMOM. JIeMMa 0 nepeceueHnn
NapauIEIbHBIX MPAMBIX IIJIOCKOCTBIO

05.11.2025

26

[TapannensHOCTh Tpex MpsiMbIX. Teopema
0 TpEX MapaJuleibHbIX NpsAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

05.11.2025

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajlIeIbHOTO
npoekTupoBaHus. M300pakeHne pa3HbIX
¢buryp B napaiienbHON MPOSKIIUU

07.11.2025




28

29

30

31

32

[lenTpanbHas NpoeKIus. YToJi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNnbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
PAcCIIOIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE

[TonsiTHs: MapaaenbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTse. [Ipu3nak
napauIeTbHOCTU MPSIMOU U TUIOCKOCTH.
CaoiicTBa napajyIeIbHOCTH NMPAMOU U
IJIOCKOCTH

FGOMeTpI/I‘IeCKI/Ie 3aJa44 Ha BBIYHMCIICHUC
1 J0Ka3aTCIbCTBO, CBA3aHHBIC C
MapaJuiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE

IToctpoenue ceuenust, MPOXOIAIIETO
yepes JaHHYIO MPSIMYIO Ha YepTexe U
NapajuIeJIbHOrO APYrou npsamMon. Pacyér
OTHOLLEHUN

12.11.2025

12.11.2025

14.11.2025

19.11.2025

19.11.2025

33

[TapannenpHast npoeKUHsl, IPUMEHEHHE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napauenenunena. CBoucTea
napajiejaenuneaa u Npu3Msl

21.11.2025

34

[TapannensHble m1ockocTH. [Ipu3Haku
NapajuIeIbHOCTU JBYX TUIOCKOCTEH

26.11.2025

35

TeopeMa 0 mapayeNnbHOCTH U
€JMHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He

26.11.2025




36

37

38

MPUHAJICIKAIYIO TAHHOMW TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX ITIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPHU TIEPECEUCHUHN JIBYX MMapaLIeIbHBIX
MIJIOCKOCTEH TpeThe

CBolicTBa napajuieIbHbIX INIOCKOCTEN:
00 oTpe3Kax napajelbHbIX MPSIMbIX,
3aKJIFOYEHHBIX MEKIY MapalieIbHbIMU
IUIOCKOCTSIMU; O TIEPECEUEHNUH NPSMON C
JBYMs IapaJljIeNIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

28.11.2025

03.12.2025

03.12.2025

39

40

41

[IoBTOpEHUE: TPUTOHOMETPHUSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napajuiesenumne1a

Brruucnenue 1MH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM MapajuleenuIe e

05.12.2025

10.12.2025

10.12.2025

42

[IeprieHIMKYIAPHOCTD NPAMOU U
mockocTy. [Ipru3nak
NEPNEHIUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

12.12.2025

43

[lepneHAUKyYISIPHOCTD MPSAMOM U
mockocTH. [Ipru3Hak
NEPHEHAUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

17.12.2025




Teopema o CyllleCTBOBAHUH U
€IMHCTBEHHOCTH NPSIMOM, TPOXOJSAILEH

44 yepe3 TOUKY IPOCTPaHCTBA U 17.12.2025
NEePIEHNKYISPHOH K MIIOCKOCTH
45 [TnockocTy U nepreHANKyIIpHbIE UM
MpsIMbIE B MHOTOTpaHHHUKAX 19.12.2025
46 [TnockocTH U epHeHANKYIIPHBIC UM
MPSIMbIE B MHOTOTpaHHHUKAX 24.12.2025
[eprienaAuKyAp U HAKIOHHAS.
47 [TocTpoenue neprneHIuKynsapa U3 TOYKU 94,12 2025
Ha MPSIMYIO
[TepnieHAUKYIIAp U HAKIOHHASL.
48 E;E;i(;f;ie NEPIEHANKYIISAPA U3 TOUKU 96.12.2025
49 Teopema o TpEX nepHeHAUKYIApax
(mpsimast u oOpaTHast) 14.01.2026
50 Teopema o0 TpEX nepHeHANKYIApax
(mpsimast U oOpartHas) 14.01.2026
51 VYron Mexy CKpelBarouMuUcs
MPSIMBIMU 16.01.2026
[Torck nepneHAnKyYISAPHBIX TPSIMBIX C
52 MIOMOIIBIO ?epneHI{HKynﬂpHHx 91.01.2026
TUIOCKOCTEH
53 OpToroHajabHOE TPOSKTUPOBAHUE 91.01.2026
[Toctpoenue ceueHuit Kyda, MIpU3MBL,
54 MIPaBUIILHON MUPAMUJIBI C TIOMOIIBIO 93.01.2026

OpPTOTOHAJILHON IPOEKIINU




55

56

57

[TocTpoenue ceueHuit kyoa, MpU3MBI,
IPABWJIBHOM NMUPaMU/IbI C IOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUI0CKOCTHU. [1mockocT
CUMMETpUI B MHOI'OTpaHHUKAX
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOM
Y IJIOCKOCTH KakK CIEACTBUE CUMMETPUU

28.01.2026

28.01.2026

30.01.2026

58

59

60

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 IJIOCKOCTH
Croco0bl OITyCTUTH TIEPIICHANKYIISPBI:
CUMMETpHUS1, CABUT TOUYKH I10
napasuieibHON mpsMoi

04.02.2026

04.02.2026

06.02.2026

61

62

63

64

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe
pacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npoctpaHcTae"”

[ToBTOpEHME: yroa Mexxay NpsSMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

[loBTOpEHME: Yroa Mexay
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

11.02.2026

11.02.2026

13.02.2026

18.02.2026




65

66

I'eomeTpruyeckue METOABI BEIYUCIICHHUS
yrila MeXAy HIpsIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroja. CBONCTBO JTUHEHHBIX
YIJI0B IBYTPAHHOTO yria

18.02.2026

20.02.2026

67

IlepnienquKyIspHBIE IITIOCKOCTH.
CaoiicTBa B3aMMHO MEPIIEHIUKYISIPHBIX
MIJIOCKOCTEH

25.02.2026

68

[Ipu3Hak nepnesuKyIsIpHOCTH
IJIOCKOCTEW; TEOpeEMa O MPSMOKN
IIEPECEUEHMS ABYX IIIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

25.02.2026

69

70

71

[IpsiMoyToNBHBIN Mapauienenunesn; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBLHOTO
napajuiesenumnesia

Teopema o 1MaroHanu NPsSMOYroJIbHOTO
napaJuleIenuIea U CIEACTBUE U3 HEE
CrepeomeTpuuecKue 1 MPUKIIaTHbIC
3a/1a4M, CBA3aHHBIE CO B3aMHbBIM
PacIoI0KEHUEM NPSMBIX U TNIOCKOCTH

27.02.2026

04.03.2026

04.03.2026

72

[ToBTOpEHME: CKpENUBAIOIINECS
psaMbIC, TapAJJICIBbHBIC IINIOCKOCTHU B
CTaHJAPTHBIX MHOTOI'paHHHUKAX

06.03.2026

73

[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEIIMBAIOIINUXCS MPAMBIX, PACCTOSIHHIE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

11.03.2026




74

75

76

PaccTosiHME OT TOYKH J10 MJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

Brrunciienre paccTosiHUM MEXIY
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO EPIIEHANKYISIPHON
IJIOCKOCTH

TpéXrpanHslid yroi, HEpaBeHCTBa IS
TpPEXI'PaHHBIX yrioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs1 TPEXTPAHHOIO yria

11.03.2026

13.03.2026

18.03.2026

7

DneMEeHTHI CPEPUIECKO TeOMETPHUH:
reoJIe3NYECKUe JINHUU Ha 3emiie

18.03.2026

78

79

KonTpoapHas padota "Yrisl u
paccrosiHus"

CucreMmarusanys 3HaHHH
"MHOrorpaHHMK ¥ €ro 3JIeMEHTHI"

20.03.2026

25.03.2026

80

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamua

25.03.2026

81

82

[Tpusma. IIpsimast 1 HaKJIOHHASI TPU3MBI.

[IpaBunbHas npusma

[IpsiMo#t mapasnenenunen,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo

27.03.2026

08.04.2026

83

Brinykiieie MHOrorpanauku. Teopema
Ditnepa

08.04.2026

84

Boinyknbie MHOrorpanHuku. Teopema
Oiinepa. [IpaBriibHbBIE U
MOJTyTIpaBUJIbHbIE MHOTOTPAHHUKHU

10.04.2026




85

KoHnTtponbhas pabora "MHororpaHHuKy'

15.04.2026

86 [ToHsiTHE BEeKTOpA Ha IJIOCKOCTH U B

MIPOCTPAHCTBE 15.04.2026
87 CymMa BEKTOpOB 17.04.2026
88 Pa3HocTh BEKTOpPOB 99 04.2026
89 [TpaBuio mapasienenurena 99 04.2026
90 YMHOKEHHE BEKTOpa Ha YHCIIO0 94.04.2026

Paznoxxenue BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JIIKAITUX B OJTHOMN 99.04.2026

TUIOCKOCTH
92 CkansipHO€E TPOU3BENECHUE 99.04.2026
03 Brraucienue yria Mexay BEKTOpaMu B

MIPOCTPAHCTBE 06.05.2026
94 [Ipocreiimme 3aqaun ¢ BEKTOpaMu 06.05.2026
95 [Tpocreiimue 3agaun ¢ BEKTOpaMu 08.05.2026
96 [Tpocreiimme 3aaun ¢ BEKTOPAMH 13.05.2026
97 [Ipocreiimue 3a1aun ¢ BEKTOpamMu

13.05.2026




98

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI

15.05.2026

99 O060011IeHNE U CUCTEMATU3ALUs 3HAHUN 1 20.05.2026

100 Hrorosast kKoHTpoOJIbHAS paboTa 1 20.05.2026

101 HroroBast koHTpoIbHAs paboTa 1 22.05.2026

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 27.05.2026
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
IToBTOpenue Temsl "KoopauHarsl
1 BEKTOpa Ha HJI'(')CKOCTI/I U B 1 01.09.2025
IIPOCTPAHCTBE
9 [ToBTOpenue temsl "CkasgspHoe 1
MIPOU3BEICHNE BEKTOPOB" 04.09.2025
IToBTopenue tems! "Boruncienue yria
3 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe" 04.09.2025
[ToBTOpeHue TeMbl "YpaBHeHME
4 s . 1
MIPSMOM, IPOXOIAIIEH Yepe3 IBe TOUKU" 08.09.2025
YpaBHEHHE IOCKOCTH, HOpMaJlb,
5 1
YpaBHEHHE IJIIOCKOCTH B OTPE3Kax 11.09.2025
VYpaBHeHHE MII0CKOCTH, HOPMaJlb,
6 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax 11.09.2025
7 B 1
€KTOPHOE MPOU3BECHHE 15.09.2025
3 JInneliHble HEPABEHCTBA, JINHEWHOE 1
POrpaMMHUPOBaHUE 18.09.2025
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE 18.09.2025
AHaJIUTUYECKHE METOBI pacyéra yria
10 1
MEX1y NPSIMbIMH B MHOT'OTPaHHUKAX 22.09.2025




AHanuTUyecKue MEeTObl pacuéTa yria

11 MEXKY TJIOCKOCTSIMU B
Y 25.09.2025
MHOTOTpaHHUKAX
dopmysa pacCTOSHUS OT TOUKH J10
12
IJIOCKOCTH B KOOPJIMHATAX 25.09.2025
13 HaxoxaeHne paccTosSHUIM OT TOYKHU 10
IJIOCKOCTH B KyOe 29.09.2025
HaxoxaeHune paccTOsSHUN OT TOYKHU 10
14 .
IIJIOCKOCTH B IPABUJILHOM MUPAMHUJIC 02.10.2025
15 KontponbHas pabota "AHamuTuyeckas
reometpus" 02.10.2025
CeueHust MHOIOI'PaHHUKOB:
16
CTaHJapTHBIE MHOTOTPAHHUKHU 06.10.2025
17 CeueHusi MHOTOTPaHHUKOB: METO/T
CIIe/IOB 09.10.2025
CeueHnsi MHOTOTPaHHUKOB:
18 CTaHJAapTHBIE TIOCKOCTH, NTEPECCUECHUS
P ST TP 09.10.2025
MPSIMBIX | MJIOCKOCTEHN
19 [TapamiensHbIe IPSAMBIC U TUIOCKOCTH:
NapaJuIeIIbHbIE CEYCHHUS 13.10.2025
20 [TapamiensHbIe IPAMBIC U TUIOCKOCTH:
pacy€T OTHOIICHHI 16.10.2025
[TapannensHbie MPSMBbIC U TUIOCKOCTH:
21 JIbI MEXK]1Y CKPEIIMBAIOILIUMHUCS
" Ay CEPEHIHEAIOH 16.10.2025
MPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSIMBIC U
22
IJIOCKOCTH: CTaHJAPTHBIE Maphbl 20.10.2025




23

MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U

MpsAMBIX, CUMMETPHUHU MHOT'OI'PAaHHUKOB

[lepnieniuKynspHbIE MPSIMbIE U
IJIOCKOCTH: TEOpEMa O TpeX
MePIEeHIUKYIIApax

23.10.2025

24

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JIIUH B
MHOI'OIPaHHUKAX

23.10.2025

25

26

27

28

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
TIoaael, COOOpakKeHUs O00MS

[ToBTOpeHue: miomamm
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
TIoaael, COOOpakKeHUs O00MS
[ToBTOpeHue: miomamm
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
onaaen, cooopaxeHust moao0ous

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IJIOIIA I TOBEPXHOCTEN, pa3pe3aHus Ha

4acTH, COOOpaKeHUsI MOA00HS

06.11.2025

06.11.2025

10.11.2025

13.11.2025

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TIJTOIAIM TTIOBEPXHOCTEHN, pa3pe3aHus Ha

Y4acTH, COOOpaKEeHUs MOA00Us

13.11.2025

30

31

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTI'OTPaHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO

Hapajiiejacnuicaa

17.11.2025

20.11.2025




32

33

3amaun 06 yaBoeHUH Kyda, 0
KBaJIpaType Ky0a; O TPHCEKIUH yTiia
CrepeoMeTpHUYECKUE 3a]]a41, CBI3aHHbBIC
¢ 00bEMOM IPSIMOYTOJILHOTO
napajuiesienune/1a

20.11.2025

24.11.2025

34

[Ipukiaguelie 3aa4n, CBSI3aHHbBIE C
BBIYHCIICHHEM 00bEMa IPSIMOYTOJILHOTO
napasuiefienuneaa

27.11.2025

35

36

37

O0BEM NpsAMOI TIPU3MBI

CrepeoMeTpuuecKue 3aaun, CBI3aHHbIE
C BBIYHMCIIEHHEM 00BEMOB MPSMOiA
MIPU3MBI

[IpuknanHblie 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSMOIA TPU3MBI

27.11.2025

01.12.2025

04.12.2025

38

Brruucnenue o0bEMOB TeN ¢ TOMOIIIBIO
onpenenéHHoro uaTerpaita. Oobém
HAaKJIOHHOM IPU3MBbI

04.12.2025

39

40

41

Brrunciienne 00bEMOB T C TIOMOIIIBIO
onpenenéHHoro uaTerpaita. OobéM
MTUPAMU/IBI

dopmyna 06bEMa MUPaAMUIBL.
OTtHolieHNEe 00BEMOB TUPAMU], C
00IIUM yTIIOM

dopmyna 06bEMa MUPaAMUIBL.
OTtHolieHNEe 00HEMOB TUPAMU] C
00IIKM YTiIoM

08.12.2025

11.12.2025

11.12.2025




CTepeOMeTpI/I‘{eCKI/IC 3aga4u, CBA3aHHBIC

42
¢ 00bEMaMU HaKJIOHHOW TTPU3MBbI 15.12.2025
43 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE
¢ 00BEMaMU MUPAMU/TBI 18.12.2025
[Tpuknaaneie 3agaun 1o Teme "OO0bEMBI
44 " N .
Ten", CBA3aHHBIE C 00BEMOM HAKIOHHOMN 18.12.2025
MIPU3MBI
45 [Ipuxnanueie 3ana4un no reme "OOBbEMBI
Ten", CB3aHHbIC ¢ 00BEMOM MTUPAMHUIBI 22.12.2025
46 [Ipumenenne 00bEMOB. Briuncinenue
PACCTOSIHUS JI0 TNTIOCKOCTH 25.12.2025
47 Kontponbnas padota "O0bEM
MHOTOrpaHHuKa" 25.12.2025
Hunuaapuyeckas MOBEPXHOCTb,
4 .
8 o0pa3yroIIne UIHHIPHIECKON 99.12 2025
MTOBEPXHOCTH
Hunuaap. [IpsAMoit KpyroBoi HUIMHIP.
49
[1nomaae MOBEpXHOCTU HUITUHAPA 12.01.2026
Konnueckas noBEpXHOCTB,
50 7
o0pa3yroIire KOHUIeCKOn 15.01.2026
nosepxHocTu. Konyc
51 CeueHue KOHYyca TJIOCKOCTHIO,
MapajuieIbHOM TUIOCKOCTH OCHOBAHUS 15.01.2026
VYceuénnslil konyc. M3o00paxenue
52 N
KOHYCOB U YCEUEHHBIX KOHYCOB 19.01.2026
[Tmomaae 60KOBOI MOBEPXHOCTH H
53 .
MOJTHOW MOBEPXHOCTU KOHYCa 22.01.2026




54

55

56

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTU KOHYCa

CrepeoMeTpuuecKue 3ajaud Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHYca

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHUEM CCUCHHI IIMIINH/IPA,
KOHYyca

22.01.2026

26.01.2026

29.01.2026

57

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

29.01.2026

58

59

HpI/IKJIaI[HI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

02.02.2026

05.02.2026

60

Ilepeceuenue ceps! u mapa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBIO. Bua u n3o6paxenue mapa

05.02.2026

61

62

63

[epeceuenue cheps! u mapa ¢
miockocThio. Kacanue mapa u cdepsl
TUTOCKOCTRIO. But n m300pakenue mapa
VYpasaenune chepsl. [Lnomans chepsr u
e€ acren

Cummerpus chepsl 1 mapa

09.02.2026

12.02.2026

12.02.2026

64

CrepeomeTpruueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,

16.02.2026




CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOEHUEM UX CEUEHUH TIIOCKOCTHIO

CTepeOMeTpI/I‘{eCKI/Ie 3aJa4M Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,

05 CBsI3aHHBIE CO c(hepoil u mapom, 19.02.2026
MIOCTPOCHUEM UX CEYEHH MII0CKOCTHIO
66 [TpuknaaHblie 3aa4u, CBA3aHHBIE CO
cdepoii u mapom 19.02.2026
IToBTOpEHME: OKPYKHOCTH HA
67 TJIOCKOCTH, BBIYHMCIICHUS B OKPY)KHOCTH
CTaH;[apTHIile onoous o ’ 26.02.2026
68 Pa3znuynbie KOMOMHALIUY TeJ BpallleHUs
Y MHOTOTPaHHUKOB 26.02.2026
69 3agaum o Teme "Tena 1 MOBEpXHOCTH
BpamieHus" 02.03.2026
70 3anaun o teme "Tena v MOBEPXHOCTH
BpameHus" 05.03.2026
71 KontponbHas padora "Tena u
MIOBEPXHOCTHU BpaleHus" 05.03.2026
7 O06wém nununapa. Teopema 06 00bEME
MPSMOTO HUIMHAPA 12.03.2026
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
73 omnpeaenéHHoro uaTerpana. O0bpém 12.03.2026
KOHYyca
74 [Tnomaau 60KOBOM U MONHOMN
MTOBEPXHOCTH KOHYCa 16.03.2026




75

76

CrepeomeTpuuecKkue 3a1auu, CBSI3aHHbIC
C BBIYHUCIICHUEM 00BEMOB IIUITUH/IPA,
KOHYyCa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Y IUTONIau TOBepXHOCTEN Ten"

19.03.2026

19.03.2026

77

78

79

80

OO0BEM 1Iapa u MAPOBOTr0 CEKTOPA.
Teopema 06 00béme rapa. [lnomans
cdepol. CTepeoMeTpUUYECKUE 3a/1a4H,
CBSI3aHHBIE C BBIYMCIICHHEM 00BEMOB
I1apa, MapoBOro CErMEHTA U IAapOBOT0
ceKkTopa

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C O0BEMOM II1apa 1
wiomaapio ceprbl. COOTHOIICHUS
MEX1y TUIOIIAIMU TTIOBEPXHOCTEH U
0o0BEMaMH MOAOOHBIX Tel

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o0wEma npu noao0uu.
CrepeoMeTpuuecKue 3aaun, CBI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB TeJ U
Ionaiel moBepxXHOCTEH

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

23.03.2026

26.03.2026

26.03.2026

06.04.2026

81

JIBM>KeHUS MPOCTPAHCTBA.
OTtobOpakenusi. J[BmKeHUsI 1 paBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

09.04.2026

82

Buael 1BukeHUI: napaieIbHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPUS,

09.04.2026




83

3epKajibHasi CAMMETPHS, IOBOPOT
BOKPYT IIPSIMOM

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

13.04.2026

84

85

86

87

88

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC IBUIKCHUS

Kontponbnas padota "BekTopsl B
npocrpaHcrae”

O6o6maromee moBropenue 11 moHsTHiA
U METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"[TapaysienbHOCTh TPSAMBIX U
IIJIOCKOCTEH B IpocTpaHcTBe"

O6o6maromee moBropenue 11 moHsTHii
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTH3aIlisl 3HAHUI:
"BexTopsl B mpocTpaHcTee”

Ob6o61matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"BexTops! B mpocTpaHcTee”

16.04.2026

16.04.2026

20.04.2026

23.04.2026

23.04.2026

89

Ob6o61matomiee nopropenue 11 nonsruit
¥ MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHUH:
"O6beM MHOTOTpaHHUKA"

27.04.2026

90

Ob6o61matomee nopropenue 11 nonsruit
1 MeTO/I0B Kypca reomerpun 10-11

30.04.2026




91

92

93

KJIACCOB, CHCTEMATU3alIUs 3HAHU:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moBropenue 11 moHsTHiA
1 MeTo/10B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"[Tmomraay MOBEPXHOCTH U 0OBEMBI
KpyIibIX Ten"

Oo6o6maromee moBropenue 11 moHsTHiA
U METOJI0B Kypca reomerpuu 10-11
KJaCCOB, CUCTEMATH3alls 3HAHUIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyribIX Ten"

HroroBas koHTpoIbHAs paboTa

30.04.2026

04.05.2026

07.05.2026

94

95

96

97

HroroBast KOHTpOJIbHASA paboTa

[ToBTOpEeHuE, 06001IeHNE 1
cUcTeMaTu3alus 3HaHUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAyK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

07.05.2026

14.05.2026

14.05.2026

18.05.2026

98

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pa3BUTHU

21.05.2026




COBPCMEHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
99 HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopus pa3BUTHS CTEPEOMETPUU KaK
100 HayK{ U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHXEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

21.05.2026

25.05.2026

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HAyKH U €€ POJIb B pa3BUTUHU
COBPEMCHHBIX UHKEHEPHBIX U

KOMIIBOTCPHBIX TEXHOJIOTHI

28.05.2026

Hcropus pasBUTHS CTEPEOMETPUM KaK

102 HayKH U €€ pOJIb B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUH

28.05.2026

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TprMeHSATh aKCHOMBI CTEPEOMETPUH H CIEICTBHS M3 HUX NPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUSAMH: MAPAJUIEIbHOCTh W MEPHEHIUKYIIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMH: ABYTPAHHBIH YTOJI, TPAaHH IBYTPAHHOTO yIJa,
7.5 pedpo ABYrpaHHOTO yIiia, JMHEHHBIA Yol IBYTPaHHOTO yIJia, rpajycHast
Mepa IBYTPaHHOTO yTia
76 OnepupoBaTh MOHATUSAMHU: MHOTOI'PDAHHMK, BBIMYKJIBIA M HEBBITYKIIBINA
' MHOT'OI'PaHHMK, 3JIEMEHTB MHOTOTPAHHUKA, TPaBHJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpamMuja, MpHU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHWKH, BBIOMpass  OCHOBaHUS  JUIS
78 knaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
' NpaBWIbHBIE MHOTOTPAHHUKHW, TPSAMBbIE ¥  HAKJIOHHBIE TPU3MBEI,
napaJiesIenuIe bl)
79 OnepupoBaTh TTOHSATHSIMH: CeKyIas TIOCKOCTB, CeueHHe
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHHUS  CEYCHWH  MHOTOTPAaHHHUKOB,
' UCIIOJIB3YsI METOJI CIIE/IOB
CTpouTh CeYEeHHST MHOTOTPAHHHKOB METOJOM CIIEIOB, BBITIOJHSTH
7.11 (BBIHOCHBIE) TJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX DUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaxOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJIrOPUTMaM, IPUMEHSS W3BECTHbIC AHAJUTUYECKHE METOJbl IPH
7.12 pEeLICHUM CTaHIAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BbIUUCIICHUE
pPacCTOSHUN MEXIy JABYMS TOYKAaMH, OT TOYKU JIO0 MPSAMOU, OT TOUKHJIO
TUIOCKOCTH, M@Ky CKPEIMBAIOIIMMUCS MPSIMBIMU
713 Pemiate 3a1aun Ha HaxOXJ€HUE F€OMETPUUECKUX BEIMUYUH 110 0Opa3nam

HIIW aJIrOpUTMaM, IMPUMCHASA HU3BECTHBIC AHAJTIUTHUYCCKUC MCETOAbI ITpH




pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4d Ha BBIYHUCJICHHUC YIJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IIPAMBIMH, MCKIY HpHMOﬁ Hn IINIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, AIBYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS

714 MEXIY IJIOIAISIMU MTOBEPXHOCTEN, o0BéMaMn MOJO0HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OChb U
' IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTH CHMMETPUU (UTYPHI
W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHGPOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumensTh reomerpuueckre (aKThl Ui PEIICHUS CTEPEOMETPUUYECKUX
7.17 3aja4, MPEANoJaralollluX HECKOJIbKO IAroB pEIIeHUs, €CIU YCIOBUSA
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme
718 IIpuMeHATs mpocTEWIINE NPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a/]1a4
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEH B MPUPOJE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHATh NOMyYEeHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh peabHbIC
CUTYallU! Y IPUMEHATH U3yUYEHHBIE TIOHATHS B IIPOLIECCE IOMCKA PELICHHUS
MaTeMaTHYecKu  cOpMyIUpOBAaHHOM  MpoOJIeMBbl,  MOJAEIUPOBATH
7.20 pEaIbHbIE CUTYyallMM Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BaHUEM F'€OMETPUUYECKUX TOHATUN U TEOPEM, allrapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauyl, CBSI3aHHbBIE C HAXOXICHHEM
FEOMETPUUECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMoro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero 001ero o0pa3oBaHust
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs MOBEPXHOCTb, 00pa3yroIiye
6.1 IWIMHJPUYECKON TMOBEPXHOCTH, LMIMHAP, KOHUYECKas MOBEPXHOCTD,
' oOpasyromme  KOHHYECKOHW  TMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrnioznaBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYEHHSI TEJ BPALICHHS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH




6.5

OnepupoBaTh MOHATUSIMHU: ILIAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTa CErMEHTa, LIApOBOM CIIOW, OCHOBaHME IIAPOBOrO CJOs, BBICOTA
I1apOBOTO CJ105, LIAPOBON CEKTOP

6.6

6.7

6.8

Bbrancnsate 00BEMBI W TUIOMIATU TOBEPXHOCTEH TEN BpAaIICHHS,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIK B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMcaHHAS B MHOTOI'PAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIATE COOTHOIIEHUS MEXTY TUIOIIAISIMH ITOBEPXHOCTEH U 00BEMaMU
MOAOOHBIX TEN

6.9

N300paxars u3yyaemble (UTYypbl OT PYKH U C MPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATE (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHMTH CEUYCHHUS Tell
BpaleHus

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpPa30BbIBATH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax

[TpumeHsTh reomeTpuueckure (axKThl Ui PEIICHUS CTEPEOMETPUUYECKUX

3aAaa4, IPEAnoJaratommux HECKOJBbKO MIaroB pemicHusd, CCJIN YCIOBUSA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BBIMONMHATE JIEHCTBUS CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOXEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KaKMMH CBOWCTBAMH OHH
o0azaoT

HpI/IMeHSITL IMMpaBUJIO MTapaJuICJICITUIICAa ITPHU CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh NOHSTHUSMU: JAEKAPTOBBl KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJLIPHOE IIPOM3BEIECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

6.17

6.18

Haxoauth cymMMy BEKTOPOB U IMPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/1y BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate npocreiiimme reomeTpuuecKkue 3aa4i Ha TIPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemiate 3amaun Ha [JOKa3aTElIhbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHN M
HaXO0XIACHUC I'COMCTPHUICCKUX BCIUYHUH I10 06pa3uaM WK aJirOpuTMaM,
IIPpUMCEHAA HN3BECTHBIC METOAbI npu pPEIICHUA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATs mpocTEeWIIME IPOrpaMMHBIE CPEACTBA U BIJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPY PEILICHUN CTEPEOMETPUYECKHX 3aa4

6.22

6.23

IIpuBOoaUTE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATh PeaibHbIC
CUTYallUU ¥ IPUMEHATh U3y4YeHHbIE MOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecku  cHOpMYIHPOBAHHOW  MpOOJIEMBbI,  MOJEIUPOBATH
pealibHbIE CUTYyallMd Ha SI3bIKE T€OMETPHUM, UCCIENO0BATh MMOCTPOCHHbBIC
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITHI U TEOpeM, anmnapara
anreOppl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXKJIECHUEM
T€OMETPUYECKUX BEITUYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHEe 00 aKCHMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuleJibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsSMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpadJp,
KyO, mapaJuieNienumne/1, IoCTPOSHUEe CeUeHU

HepHeHI[I/IKy.]'ISIpHOCTB pr[MOﬁ U IUIOCKOCTH: TMCPICHAUKYIAPHBIC TMPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApPAIJIEIbHBIE U MEPIIEHAUKYISIPHBIE K MIIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYIIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprneHiuKkysp 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyYyIApHOCTb IIJIOCKOCTEMN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[lpusma: n-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPHU3MBI, OOKOBasi U
TMIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero cBorcrta. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OO0KOBas M IOJIHA MOBEPXHOCTh NMHUPAMUbI, MIPABHIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHTl TpuU3Mbl W nUpaMuibl. [IpaBUIIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, IpaBUibHAs NpU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTOJIbHAs NMUpaMua U IpaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKH, MPSMOH, MIIOCKOCTH.
OneMeHThl CHUMMETPUM B  INUpaMMJax, Hapaulelenunenax, IMpaBHIbHBIX
MHOI'OTPaHHHUKAX

7.6

Boruncnenue »1eMEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriasl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSMON MPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPsIMOH mpu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH U TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuibl, TeOpemMa O IUIOIIALU
yceuéHHoll nupamupsl. [Tonstue 06 06béMe. O0bEM HMpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOIIAASIMH TOBEPXHOCTEH,
00bEMaMU MTOJI00HBIX TENT

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yoIIre IINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlMmuHAp: ocHOBaHUSA M OOKOBas MOBEPXHOCTb,
00pasyromias u OCkh, IO OOKOBOM M MOITHON TTOBEPXHOCTH

Konundeckass moBepXHOCTh, OOpa3yollne KOHUYECKOW IOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: OCHOBaHME U BepinHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHOW MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: HeHTp, paauyc, 1uaMeTp, Iouaab NoBepxHocTH cheprl. Bzaumuoe
pacnosnoxeHue chepbl U TIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe, Tionans

cepsl

6.4

6.5

6.6

N300pakeHue TeN BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHanmu Ten BpalleHuss U MHOTOTPaHHUKOB. MHOTOIpaHHMK, ONMUCAHHBIN
0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPaILlEHHS

[Tonsitue 06 0O6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M ciueactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1mIapa u mionaab chepsl

6.7

6.8

6.9

6.10

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHHUS MEXIy  IUIOMIAJISIMU
MOBEPXHOCTEN, 00bEMaMH MOAOOHBIX TET

Ceuennst nuiauHApa (MapauyieNbHO M MEPHEHAMKYISIPHO OCH), CEUEHHMS KOHYyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

BeKTOp Ha TINIOCKOCTH U B IPOCTPAHCTBC. CloxXeHre Y BBIYMTAHHUC BCKTOPOB.
YMHOXEHHUE BCKTOpPAa HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHAapHbBIM
BCKTOpPaM. HpaBI/IHO napajijiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
NMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

[IpssMoyronbpHas cucreMa KoopAMHAT B IpocTtpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitmne 3amauri B KOOpAMHATAaX. YToil MexAy Bekropamu. CkanspHoe
MPOU3BEICHUE BEKTOPOB. BBIUMCIEHHE YIIIOB MEXAY MPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEMOro
TpeOOBaHUS

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

BnageHne Meromamm JOKa3aTeNIbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GOpMyIHpOBAaTh WU ONEPUPOBATH IOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOINOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTU4YECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHMsS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEPUPOBATH MOHATUAMU: MHOXECTBO, IOJAMHOXECTBO, OIEpallUy Hal
MHOXECTBAMH; YMEHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armnapar JJIs OIUMCaHUs PEAIbHBIX IIPOLIECCOB U SIBJIICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepHpOBATh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATHAMM: HATYpajdbHOE UYHUCIIO, LIEI0E YHUCIIO,
CTETIeHb C IIEJBIM TIoKa3aTeeM, KOPeHb HaTypallbHOW CTENECHH, CTETICHb
C palMOHAIBHBIM  IOKa3aTeleM, CTeNeHb C  JIeHCTBUTENbHBIM
noKaszaTeneM, JIorapuM 4HCla, CHHYC, KOCHHYC W  TaHTEHC
NPOMU3BOJIBHOTO YHCIA, OCTAaTOK IO MOJIYJIO, PAlMOHAIBHOE YHCIIO,
UppallMOHAIbHOE  YHUCIO,  MHOXECTBAa  HATypalibHBIX,  IIEJIBIX,
palMOHANIBHBIX, JIEHCTBHTENBHBIX UYHCENl; YMEHHE HCIIOJIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAaUMEHBIIUI OOIIMI JeauTeNnb U HauMEHbIee
of1mee kpaTHOe, anropuT™ EBKInaa npu pemeHnu 3aaad; 3HaKOMCTBO C
pPa3NIMYHBIMM ~ TO3UIMOHHBIMM ~ CHCTEMaMH  CUMCJICHHUS;  yMEHHE
BBITIOJIHATH BBIYHCIICHHE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTeNeHsAMHU U Jorapudmamu, npeoOpa3oBaHUs IPOOHO-pAIMOHATBHBIX

BBIpa)KeHHﬁ; YMCHHE OIICPHUPOBATH INOHATHUAMH: ITOCICAOBATCIIBHOCTD,




apudMeTHIecKas mporpeccus, FreoMeTpHIecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi ~ reoMeTpuyueckass  Iporpeccus; yMEHHME  3a/aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (POPMYII;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHMCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allMCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTb NPOU3BOAMTH apU(METHUUYECKUE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IPUMEPBI  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEpUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPECACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHHEe OIepupoBaTh MOHATHAMU: palMOHAIbHBIC, UPPALMOHAIBHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, Jorapu(pmMuuecKkue, TPUTOHOMETPHUUECKHE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHUE OIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE peulaTb YypaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI Pa3JIMYHBIX MPHUEMOB; pPEIIATH
YpPAaBHEHUs, HEPABEHCTBA W CHUCTEMBI C [apaMeTpPOM; IPUMEHITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PELICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IuvHbIX 00JacTel HayKu U peaslbHOM JKU3HU

YMeHue onepupoBaTth MOHATHUSAMU: (yHKUUSA, YETHOCTH (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HauOOJIbIlIee ¥ HauMEHbIIIee 3HAUCHUs
(GyHKLIMU Ha IPOMEXKYTKE, HEpepbIBHAS (QYHKIUS, aCUHMIITOTHI rpaduka
GbyHKIMM, 1epBasi U BTOpasi Mpou3BoHAs (QYHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBooOpa3Has, ONpeneaEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIHH;, yMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIO3UIIMN (PYHKIMM, HAXOJUTh YpaBHEHHE KacaTelbHOW K rpaduxy
(GyHKLIMY; YMEHHE HaXOAUTh NMPOU3BOAHBIC AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO MJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIHI; CTPOUTH
rpaMKi MHOTOWIEHOB € UCIOJIb30BAHUEM amlapara MaTeMaTH4YeCcKOro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO I HAXOXKICHUS HaWIydIlero
pellIeHUs] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMUYECKUX H

bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIBIO




HHTCrpaia;, NpuBOAUTE NPUMCPLI MATCMATUYCCKOIO MOACIIMPOBAHUSA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAS
byHKIHS, panoHanbHas byHKIHS, CTeIeHHas byHKIHS,
TPUTOHOMETpHUUYECKHE  (YHKUIUH, OOpaTHbIe TPUTOHOMETPHYECKUE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; yMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEoOpa3OBaHUSA
rpaduKoB (PYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 33aad U3 JAPYIHX y4eOHBIX MPEIMETOB H
3ajJjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpaduKu (DYHKIHIA IS peTeHHs
YpaBHEHM, HEpaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjauyd pa3HbIX THUIOB (B TOM YHUCIIE HA
IIPOLIEHTHI, 0JIM U YacTH, Ha ABUKEHHE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJIEHUS JIUYHBIMH U CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U MX
CHUCTEMBI 0 YCIIOBHUIO 3aJa4yH, MCCIENOBAaTh IOJYyYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB;, YMEHHE MOJEINPOBATH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCJIEN0BATh IOCTPOCHHBIE MOJENM C MCIOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apudMeTHUecKoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHUE YHCIIOBOrO HabOpa; yMEHUE H3BJIEKATh, MHTEPIIPETUPOBATD
nH(popMaIrio, MPEJICTABICHHYIO B TA0IHIIAX, HA TUarpaMmax, rpadukax,
OTpaXKaroIlyl0 CBOICTBA pEAJIbHBIX NIPOLIECCOB U ABJICHUM; IPEACTABIISATD
uH(pOpMaLIMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIEJOBaTh
CTaTUCTHUYECKUE JaHHBIC, B TOM 4YHCJIE C MPUMEHEHHEM TpadUuecKux
METO/0B U MIEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILUBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu




YMeHue onepupoBarh IOHATUAMM: CIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITUS; YMEHHE BBIYMCIATDH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpapUuecKuX MeETOJO0B; MPUMEHSTH
(GopMynbl CIOXKEHUS U YMHOXKEHUS BEpOSITHOCTEH, (popMyily MOJHOH
BEPOSATHOCTH, (hopmyny bepryiim, komOuHaTopHbie HakThl U HOPMYIIBI;
OLIEHUBATb BEPOSITHOCTH PEAIbHBIX COOBITHH; YMEHHE OIEepUpPOBaTh
NOHATUSMH: CIy4aiiHash BeJIMYMHA, paclpeesieHue BEepOSATHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIlydaliHOW BEJNWYMHBI, (YHKIHH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, II0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIOJIB30BaTh CBOWCTBA M3YYCHHBIX pACIpEACICHUNA s
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOIUTH IPUMEPHI
HPOSIBJICHUS] 3aKOHA OOJBIIMX YHUCENT B MPHUPOJIHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh NOHATHAMH: COUYETaHHE, IEPECTAHOBKA,
YHUCIO COYETaHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
PUMEHATh KOMOWHATOPHBIE (DAKTHI M PACCYKICHUS IS pEIICHUS 3a/1a4;
OLIGHUBAThb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJIYYEHHBIA PE3YNIbTAT

YMeHne onepupoBaTh IOHATHAMM: TOYKA, HpsiMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA IpPSMBIE,
MapaJuIeJIbHOCTh U NEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIYy MPSAMBIMH, YroJl MEXAY HPSIMON M INIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSAMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHUH 3a7a4y U3y4eHHbIE (aKkThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTUYeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHUK, ITPaBUWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunen, OpusMa, NuUpampaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHUPAMUIBI, MPU3MBI, KOHYCa, LWIUHIApA, 00bEM KyoOa,

IIPSAMOYTOJIBHOTO IMapajulelIeuIela, MUPaMUAbl, IIPU3MBI, LWIAH]PA,




KOHyca, I11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUSI KOHYCa M LIMIMHIpA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi chepbl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKa, U300pakaTh MHOTOTPAaHHHUKHU, (PUTYpPbl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSITENHEHO
(bopMyIUpOBaTh ONpPEACICHUS U3ydaeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBax W MpHU3HAKaX reoOMEeTpUYecKuXx (Guryp, o00OCHOBBIBATH WU
ONpoBepraTh MX; yMEHHE TPOBOAWTH Kiaccudukanuioo ¢uryp 1o
pa3’MYHBIM TMPU3HAKAM, BBITOJIHATH HEOOXOAMMBIE JIOTIOJHUTENbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh IOHSTHUSMHU: JIBUKEHHE B MPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE I10A00Ms, MOJO0OHBIE (UTYPBI; YMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJIE,
UCKYCCTBE, apXHUTEKType; HMCIOIb30BATh T'€OMETPUYECKHNE OTHOIICHHS
IPY PEeLLICHUH 3a]1a4; HAXOAUTh FT€OMETPUUECKUE BEIUYMHBI (JUTMHA, YOI,
ioniaib, 00bEM) NMpH PELICHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUUHHBI
(mmHa, yroi, TUIOMAAb, OOBEM, IJIOMIATL TOBEPXHOCTH), WCIOIB3YS
u3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHCIE: IUIONIA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IpA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesienunesa, MUpaMHUIbl, MPHU3MBIL, IMIHHIPA,

KOHYCa, [IIapa; yMEHHE HaXO/IUTh OTHOIIEHHE 00bEMOB MOJIOOHBIX QUTYP

12

YMeH#ne ornepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jiokKEeHHe BeKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTux y4eOHBIX

IIPEAMETOB

13

YMmenue BbIOMpaTh TMOAXOIAIIMKA METOA MUl PpeHICHUs 331ayH;
[IOHUMAaHUE 3HAYUMOCTH MATEMaTUKM B M3YYEHUM IPUPOIAHBIX H
OOIIECTBEHHBIX NPOIIECCOB U  SBJICHHUI; yMEHHE paclo3HaBaThb

IMPOABJICHUC 3aKOHOB MAaTEMATUKNW B HCKYCCTBEC, YMCHHC IIPUBOANTH




IIPUMEPBl  MATEMAaTU4YECKUX OTKPBITMM POCCUHCKOM W  MHPOBOMU

MaTeMaTHYeCKOM HayKHU




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Uwucna v BBIYUCICHUS

11 Harypanbhble u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Parmonanbupie  uyucna. OOBIKHOBEHHBIE W JECSATUYHBIE JAPOOH, TPOLIEHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J{eficTBus ¢ apuMeTHIECCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTemeHb C PpalMOHAIBHBIM ITOKA3aTeIeM.
' CaoiicTBa cTeneHn

15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm umcna. JlecaTU4HbIe U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBUTenbHbIE uucia. ApupMeThyeckre omepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, MPHUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYUCICHHI

1.8 [IpeoOpa3oBanue BbIpaxkeHUI

1.9 KommiekcHbie uncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPAaBHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckre ypaBHEHUs

2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppanmonansHble HEpaBeHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucrteMbl ¥ COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB

2.10 VYpaBHEeHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu

211 Marpwuiia CUCTEMBI IMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 OyHKIMU U Tpaduku




@Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHus: U MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMN Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenpHas u orapudmMudeckas QyHKIUU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnrToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTpruecKkas nporpeccun. @opmyiia CI0KHBIX MIPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIe 3IeMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TPOU3BOIHOM K HCCIENOBaHUIO (YHKUMNA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEeHbIEro 3Ha4eHus! (PYHKIIMU Ha
OTpe3Ke
4.3 [lepBooGpasnas. Murterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCcTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 @urypsl Ha IIO0CKOCTH
7.2 [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
1.4 Tena u MOBEpXHOCTH BpAILICHUS
7.5 KoopauHats! 1 BEKTOPHI




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

JI. C. AranacsH, B.®. byry3os, C.b. Kagomiiea u ap. ['eomeTpusi. YaeOHUK 115
10-11 xiraccoB o011e00pa3oBaTeNbHBIX yUpeKaeHuid. ba3oBblil U MpodUIbHBIN

ypoBeHb. Mockga. [Ipocsemenue.2021r.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
JI. C. AranacsH, B.®. byry3os, C.b. Kagomuesa u ap. ['eometpusi.
Metonnueckoe mocodue st yuutesnsi10-11 kimaccoB oO1eoOpa3oBaTenbHbIX

yupexaeHuil. bazobrit u npodunsHbI ypoBeHb. MockBa. [Ipocsemenne.2021r.

- b.I'. 3uB. [lunaktuueckue marepuansl no reometpun s 10 knacca. Mockaa.

[Tpoceemenne.2023
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