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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBnIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3Yy4EHUS AUCHUIUIMH €CTECTBEHHO-HAayYHOU
HaMpaBIEHHOCTH M IMPEIMETOB I'yMaHUTApHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYAIOIIMMUCS TOHSATHMHBIX OCHOB TI'€OMETPUH, TpHU
JI0Ka3aTelIbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUraTb M OINPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAY4YHOIO LIMKJIA, B YaCTHOCTH (pU3MUECKUX
3ajad.

Ilenp ocBoeHMsl mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriyOJaEHHOM ypOBHE —
pasBUTHE MHIMBUyalbHBIX CIIOCOOHOCTEH OOYyYarOIIMXCSl IpPU H3yYEHUM TEeOMETpUH, Kak
coCTaBJIAIOLIEH mpeaMeTHON oOnactu «MaremaTuka W MHQOpPMaTHKa» 4Yepe3 obecredyeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee IIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CIeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX Ui YCIIEHIHOTO MPO(eCcCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMU Kypca Fr€OMETPUN Ha YTiayOJIIEHHOM YPOBHE, pPacCIIUpPSIIOIIUMHU
¥ YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBJISIFOTCS:

pacmiMpeHue TpEACTaBICHUS O TEOMETPUH KaK 4YacTh MHpPOBOW KYJIBTYpHl U
(dopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I'€OMETPHH C OKPYXKAIOIIUM MUPOM;

¢dbopMHpoBaHHE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIHUX
MaTeMaTHYECKUX MOJENSIX, TO3BOJIIONIMX ONUCHIBATH M HM3y4aTh pas3HbIE SIBICHUS
OKpY’KaIOIIer0 MHpa, 3HaHHE NOHATHHHOTO amnmapara mo pasaeny «CtepeoMeTpus» y4eOHOro
Kypca reoMeTpuu;

(dbopmMHpoBaHHE YMEHMsI BJIa/IeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax
U WX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TeopeM, (HOpMyd W YMEHHE HX NPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIC CIIOCOOBI PELICHHS 33/1ay;

dopMHpoBaHHE yMEHHs paclio3HaBaTh Ha YepTekaX, MOJENSAX U B PEATbHOM MHpE
MHOT'OT'pPaHHHMKH U TeJla BpallleH!s, KOHCTPYUPOBAaTh T€OMETPUUYECKHUE MOJIENH;

dopmMHupoBaHHE  TOHUMAHUS  BO3MOXHOCTM  AKCMOMAaTHYECKOTO  IOCTPOEHUS
MaTeMaTHYECKUX TEOpHUi, (HOpMUPOBAHHME MOHMMAHUS POJIM AKCHOMATHKH TIPU TPOBEICHHUU
paccyXJ1eHHI;

dopMHpoBaHHE YMEHMs BIaJe€Th METOJAMH JI0Ka3aTeIbCTB U AJTOPUTMOB pEIlEHHS,
YMEHUS MX TPHUMEHATb, MPOBOJUTH JOKa3aTeNbHbIE pPACCYXKIEHUS B XOJAE pELIeHUs
CTEpEOMETPUYECKUX 33Jad M 3aJad C NPaKTUIECKHM CoJiepKaHueM, (HOpMHUpPOBaHHE
NpPEICTaBICHUS O HEOOXOAMMOCTH JI0KAa3aTelIbCTB TIPH OOOCHOBAaHMHM MAaTEMAaTHYECKHX
YTBEP)KJICHUH U POJIM AaKCHOMATUKU B TIPOBEIEHUH JIETYKTUBHBIX PACCYXICHUMH;

pa3sBUTHE M COBEPILIEHCTBOBAHHE WHTEIUIEKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH
00yJaromuxcsi, TMO3HABATEIILHON aKTUBHOCTH, WCCIIEIOBATEILCKAX YMEHHH, KPUTHYHOCTH
MBIIIICHHSI, THTepeCca K U3YUYEHHIO TEOMETPHUH;

dopmupoBaHrue (YHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh MPOSBICHUS TE€OMETPUYECKHX TOHSATHHA, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYAIMSIX W MPU W3YYECHUH IPYTUX yYeOHBIX TPEAMETOB, MPOSBICHUS
3aBUCUMOCTE W 3aKOHOMEPHOCTEH, MOICITUPOBAHHS pPEabHBIX CHUTYyallui, HCCIEIOBAHUS
MOCTPOCHHBIX MOJIeNell, UHTepIpeTaluy NOJTYYEeHHBIX pe3yabTaToB.



OCHOBHBIMH COJIEP)KATEeIbHBIMUA JIMHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkiaccax sBiAOTCS: «[IpsiMble M TIOCKOCTH B TPOCTPAHCTBE», «MHOrorpaHHukm», «Tema
BpalleHus», «BeKTOpbl 1 KOOPAUHATHI B POCTPAHCTBEY, «JBIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo ®PI'OC COO TtpebGoBaHHE «yMETh ONEPUPOBATH MOHITHIMUI,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXKATECIbHBIM JIMHHUSIM Yy4eOHOTO Kypca, a (OpMHUpOBAHUE JIOTUYECKHX YMEHUH
pacmpesenseTcss He TOJbKO MO COJEPKATEIbHBIM JHHHUSAM, HO M 1O TOoAaM OOydYeHHS.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMpPEIMETHBIM  pe3yJibTaTaM  OCBOCHUS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpaljainuch HEOJAHOKPATHO. DTO TMO3BOJIIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENbHO, C COOJIIOJIEHUEM MpPUHIUIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYI0 CHUCTEMY T'€OMETPUUYECKUX
MPEJICTABICHUI O0YyJaronuxcs, paciupss U yrayomss e€, odpa3ys MpoYHbIe MHOKECTBCHHBIE
CBSI3U.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
00pa3oBaTeNbHBIX  MPOrpaMM, OOECHEeUUTh YIIYOJIEHHOE U3Yy4eHHE TEeOMETPUU  Kak
COCTaBJIsItONIEH yueOHOTO Ipeamera «MaTeMaTukay;

MOJTOTOBUTH OOYYAIOIIMUXCS K MPOJOJDKEHUIO M3YyYEHHUs MAaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymeil npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXAY OOIIUM U MpodeccrOHAIbHBIM
o0pa3zoBaHHEM.

Ha wusyuenue yuebGHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoautcsa 204
yaca:

B 10 kimacce — 102 vaca (3 gaca B Hezemo),

B 11 ximacce — 102 gaca (3 gaca B Henemio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECs, MTapaJICIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku ckpemmBarOmuxcs npsaMbIX. [lapanensHOCTs IPSMBIX U
IUIOCKOCTEM B NMPOCTPAHCTBE: MapajuleibHbIE IPSIMbIE B IIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OPSAMBIX, ApPaJUICIBHOCTh NPSAMOM M INIOCKOCTH. [lapajuiennbHOE W LEHTpaIbHOE
POEKTHpOBaHUE, n3oopaxkenue ¢puryp. OCHOBHBIE CBOMCTBA MApaICIILHOTO MPOSKTUPOBAHHUS.
N300pakeHue Gpuryp B napauiesibHOM MPOEKIMUU. YTJIbl C COHAIPABICHHBIMU CTOPOHAMM, YTOJI
MEXy IPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: IapasuleabHbIE IIIOCKOCTH,
CBOICTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’Ap, NapaJUIeNIeNIIE], TIOCTPOCHNE CEYCHU .

[lepnieHOUKYJIApHOCTS NPAMOM M IUIOCKOCTH: IEPIEHIOUKYJIAPHBIE IpsSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHbIE M IEPHEHIUKYIAPHbIE K IUIOCKOCTH, IPU3HAK
NEePHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEPHEHAUKYJISPHON
10CcKOCTH. OpTOroHanbHOE NpoeKTUpoBaHue. [lepneHauKysIsp U HaKIOHHBIE: PacCTOSIHUE OT
TOYKH JI0 IUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM J10 IUIOCKOCTH, MPOEKIMs (PUIYPhI HA IIIOCKOCTb.
[TeprieHIUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIIOcKocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYrael B IpOCTPAHCTBE: YO MEXAY MPSIMOM U IJIOCKOCTBIO, IBYTPAHHBIN yroJl, JMHEHHbBINA
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpusma: n-yromapHas npusMma,
npsMasi U HakJIOHHas MpHU3Mbl, OOKOBas W IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA MapajulelIeNIiNe]l W ero coWcrBa. KparTyaillume Nyt Ha IOBEPXHOCTH
MHoOTOorpanHuka. Teopema OJiinepa. [IpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yrojibHasi NUpaMuia, NpaBuibHasg U yceu€HHast mupamubl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
MpaBUIBLHON Nupamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IpaBUIIbHAs IpU3Ma W IIpaBUIIbHAs
NUpaMuJia, paBUiIbHASL TPEYTOJIbHAS MUPAMKJIa U MIPaBWIbHBIN TeTpadp, kKy0. IIpencraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, TOAEKAdAP U HKOCAIP.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60koBoit
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHMM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MIPaBUIIBHOM MUPAMUJIBI, TEOPEMA O IUIOIIAIN YCEUEHHOW MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIBHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPDAaHHUKE: CHMMETpHUS MapajulelieNuIe a, CUMMETpUs
MIPaBUJIBHBIX MTPU3M, CHMMETPHUS PABWIIBHON TUPAMUBI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHBIE, COHAIIPABIICHHBIE W IIPOTUBOIIOJIOKHO HAIIPaBICHHBIE BEKTOPbL. PaBeHCTBO



BEKTOpOB. JIeHCTBUSA C BEKTOpAMHU: CIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)XEHHME BeKTopa Ha uuncio. CBoiicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno napamnenenunena. TeopemMa O pasIoXKEHMHM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKajasipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash ITOBEPXHOCTh, chepuyeckas
MOBEPXHOCTh, OOpa3zymoiiue mnoBepxHocTed. Tena BpamieHus:: HUIUHAP, KOHYC, YCEUEHHBIN
KOHYcC, cdepa, map. BzaumHoe pacrnonoxxeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. M300paxkenue Ten BpalieHus Ha MI0CKOCcTU. Pa3BépTka munmuHapa u konyca. CuMmeTpust
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME HPSIMOYTOJIBHOTO
napajuienenunena u ciueactBus u3z He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, LUIUHAPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOr0 CETMEHTA.

KomOunammu Tten BpamieHuss ¥ MHOTOTpaHHUKOB. llpu3Ma, BIUCaHHas B LWJIMHAP,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OIIMCAHHOTO OKOJIO c(hepsl, Chepbl, BIUCAHHOU B
MHOTOTPaHHUK WJIM TEJIO BPAILCHMUS.

[Tnomanp MOBEPXHOCTH LMJIMHIpPA, KOHYycCa, IUiomanas cdepsl u e€ dacteid. [lomobue B
npoctpancTtBe. OTHomieHWe O0O0BEMOB, TMIIOMIAZE MOBEPXHOCTEH MOMOOHBIX  uryp.
[IpeoOpazoBanue monobus, romorervs. PemieHue 3agad Ha IUIOCKOCTH C HUCHOJIb30BaHHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUs: CEYEHUs LWIMHApA
(mapamienbHO M TMEPIEHIUKYISIPHO OCH), CEYeHHS KOHyca (TmapaiyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHUs IIapa, METO/Abl IMOCTPOEHUS CEYEHUN: METOJ CIIEJIOB,
METOJI BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BeKkTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BeKTopHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BeKTOpHOro yMHOXeHMs. lIpsMoyronbHas cucTemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopaiuHaTHO-BEKTOPHBIM MeTON MpH
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.

JIBHKeHHUS B MPOCTPAHCTBE

JBmwxkenuss npoctpaHcTBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO ¢uryp. OOmme
CBOWCTBa JABWKEHMH. Buapl NBMKEHUI: mapaieNbHBI NEepeHOC, LEHTpalbHAs CUMMETpPHUS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoit. IIpeoOpazoBanus noxpodus. [psmas u chepa
Ditnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHBI

1) rpaxaanckoe BOCIMTaHUE:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3UIUU  OOYYArOMIeTocss KAk AaKTUBHOTO U
OTBETCTBEHHOI'O WJIE€HAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHHE O MaTEMaTHYECKHX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, NPOLEAYpP TPaKIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILLIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOrO  Hapona, cHOopMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYECKOEe BOCTIMTAHME:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUHUMUYUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJu4yHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BociMTAHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMaTHUECKHE 3HAHUS B HHTEPECax 370POBOTO
u 0e3omacHoro oOpa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPY/Y, OCO3HAHHME IIEHHOCTU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBEHOM AESITENTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynyiieil mnpodeccuu ©u  pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) 3K0JI0TM4YeCKOe BOCITUTAHUE:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE MPUPOJHONM M COIMAIBHOW Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTHYECKUX 3HAHUN ISl pelIeHUs 3aJa4 B 0OJIACTH OKpYKaloIIeH Cpelbl, MIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, MTOHMMAaHUE MAaTeMaTH4YeCKOW HayKu Kak cdepbl



YEJIOBEYECKON JEATEIBHOCTH, dTANlOB €€ Pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTHS LIMBHIIN3ALNAN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKON KYJIbTYpPOM KaK CPEICTBOM II03HAHUS MUPA,
TOTOBHOCTb OCYLIECTBJIATH IIPOEKTHYIO U MCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHI, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMPEACICHUS TOHSTHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA [UIsi 0000IIeHUs U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHBIC,

BBISIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEYHs B (pakTax,
JNaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISIBICHUSA
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUCHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHWS M BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus YyueOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOollee MOAXOMANIMA € Y4ETOM CAMOCTOSTEIHHO BBIJEIEHHBIX
KPUTEPHUEB).

ba3oBble ucciegoBare/ibCKue AeiCTBUS:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM HHCTPYMEHT MO3HAHUS, (DOPMYITUPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE TI0
YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBICHHS, IMPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSTENNbHO (POPMYITHUPOBATh 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IeHHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOILIECCA, & TAK)KE BBIABUTATh MPEIINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSAX.

Pa6ora ¢ undopmaumeii:

BBISIBIIATH Je(UIIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETAa HA BOMPOC M JISI
pelIeHus 3a/1auu,

BbIOMpaTh HWHGOPMAIMIO M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MIPE/ICTABJICHHS;

CTPYKTypuUpOBaTh  WHGOpPMAIUIO, TPEACTaBIATh €€ B  Pa3IUYHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUuecKH;



OLICHUBAaTh HAI&KHOCTh HWHGOPMAlMM MO CaMOCTOSATENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

OO0uenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENISAMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX M NMHCbMEHHBIX
TEKCTaX, JaBaTb NOACHEHHS IO XOAy pEUICHHs 33Ja4d, KOMMEHTHPOBATh TOJTY4YECHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHMsI 3a/1aBaTh BOIPOCHI IO CYHIECTBY 0OCYX/1aeMOU TeMbl, MpoOIeMbl,
pemaeMoil 3a/aun, BBICKA3bIBaTh WICH, HAllEJICHHBIC HAa MOMCK PELICHHS, CONOCTAaBJISATH CBOM
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyIUpOBATh pa3HOTIACHs, CBOM BO3PAXKECHHUS;

MPEJICTaBIISATh PE3yAbTaThl pPEUICHMs 3aJlauM, SKCIEPUMEHTa, HCCIIEeIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHHS € Y4€TOM 3a1ad [pe3eHTAlud U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

COCTABIJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/a4d, BBIOMpATh CIIOCOO pEmIeHHs € y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATH U KOPPEKTHPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTEIBHBIX TPOIIECCOB, WX pE3yAbTaTOB, BIAAETh CIIOCOOAMU  CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIlecca U pe3ysIbTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HpPH PEHICHUU 3a/layd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAThb COOTBETCTBME pe3yibTaTa MLEIM M YCIOBHSAM, OOBSICHATH INPUYUHBI
JOCTYDKEHUSI WM HEJAOCTHXKEHMsI Pe3ylbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ITeJIbHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
pelieHH y4eOHBIX 3a/ad, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOUM pabOThI, paclpeAcisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBUS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT TIO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonmy 10 ky1acca o0yyaromuicss HayYUuTCS:
e CcBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH TIPH PEIICHUH 33134 U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;
® [IPUMEHATh AKCHOMBI CTEPEOMETPUM UM CIEACTBMS W3 HHUX TMPU PELIECHUU
FeOMETPUUYECKUX 3a7ay;



KJIACCHU(UITUPOBATH B3aUMHOE PACIIONIOKEHUE MPSMBIX B MMPOCTPAHCTBE, TUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C YIJIaMH B MPOCTPAHCTBE: MEXIY
NPSIMBIMH B TIPOCTPAHCTBE, MEXTY MPSIMOU | IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH TOHATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOMHO pACIO3HABATh OCHOBHBIC BUJIBI MHOTOTPAHHHUKOB (IIpH3Ma, MHpPaAMUA,
MPSIMOYTOJIBHBIN TTapayieenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAHHHUKH, BEIOUPAsi OCHOBAHUS ISl KITACCU(PUKAIUH;
CBOOOJHO ONEPUPOBATH TOHSATUSMHU, CBSI3AHHBIMH C CEUYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTBIO;

BBITIOJTHATH NapajuiebHOE, IIEHTPATBLHOE U OPTOTOHAIBHOE MTPOSKTUPOBaHue Guryp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXkeHHs (GUTYp Ha IIIOCKOCTH;

CTPOHTH CEYCHUS MHOTOI'PAHHHKOB Pa3IMYHBIMU METOJAMH, BBIMOJHATH (BBIHOCHBIC)
IUIOCKUE YEPTEX M M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHU3Y;,

BBIUUCIIATh  IUIOIMIAJM TIOBEPXHOCTEH MHOTOIPAaHHHMKOB (IIpU3Ma, IUPaMHUA),
TEOMETPHYECKUX TeJl C MPUMEHEHUEM (POopMyT;

CBOOOJTHO ONEPUPOBATh TMOHATHSIMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh W
IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U IJIOCKOCTh CAHMMETPUU (PUTYPHI;

CBOOOIHO ONEPHPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOPIMHATAM B
MIPOCTPAHCTBE;

BBITIOJHATH ICHCTBUS HaJI BEKTOPAMH,

pemiath 3ala4d Ha JIOKA3aTEICTBO MATEMATHYECKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPHUYCCKUX  BEJIIMYWH, TIPUMEHSS HW3BECTHBIE METOABl TPH  PEIICHUU
MaTeMaTHYECKUX 33]1a4 TOBBIIIEHHOTO M BEICOKOTO YPOBHSI CIIOXKHOCTH;

MPUMEHSTH MTPOCTEHIIIIE TPOrPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PELICHUU CTEPEOMETPUIECKHX 33/1aY;

U3BJICKATD, MpeoOpa3oBbIBATE W WHTEPIPETHPOBATH UH(POPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTAaBICHHYIO Ha 4Yeprexax u
PHUCYHKaX;

NPUMEHSTh TIONyYeHHbIE 3HAHHWS Ha TMpaKTUKe: CpPaBHUBATh M aHAIM3HPOBATh
peaNbHBIE CHUTYAIlMH, TPUMEHSITh W3YYCHHBIC MOHSATHS B TPOIECCE MOWCKA PEIICHUS
MaTeMaTHYECKA CPOPMYITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEATLHBIC CHUTYAITUU
Ha S3BIKC TEOMETPHUH, WCCICA0BATh ITOCTPOCHHBIE MOJICIH C HCIIOJIh30BAHUEM
FeOMETPUUECKUX TMOHATHI W TeopeM, ammapara anreOpbl, pemarh MpaKTHUYeCKue
3a/1a4yM, CBSI3aHHBIE C HAXOXKJEHUEM I€OMETPUYECKIX BEIHUNH;

UMETh TPEJICTaBICHUsI 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUU KaK COCTAaBHOM
gacTH (pyHIaMEHTa Pa3BUTHUS TCXHOJIOTHH.

K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBO60}1HO OINICPHUPOBATH IMOHATHAMHU, CBA3AHHBIMHA C HHHHH}IpH‘—I@CKOﬁ, KOHUYECKOHN H
ceprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI OTyUEHUS;

ONneprupoOBaTh IMOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpallCHUA: HUIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacro3HaBaTh Telsla BpaleHus (IHHIP, KOHYC, cdepa U 1map) U o0BACHATH CIIOCOOBI
MIOJIyYEHUS TEJl BpaILlEHUs;



KJIacCU(UIIUPOBATh B3aUMHOE PACIOI0KEHHUE CPephl U TIIOCKOCTH;

BBIUMCIISATh BEIMYUHBI DJIEMEHTOB MHOTOTPAaHHUKOB W TeNl BpalleHUs, O00bEMBI U
IUIOIIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
pUMeHEeHHEM (HOpMYyIL;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBA3AHHBIMU C KOMOMHALMSAMU TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIN B cpepy U OMUCAHHBIN OKOJIO chepsl,
cdepa, BiMcaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUKCIISTH COOTHOIICHHUS MEXAY IUIOMIAIIMU MOBEpPXHOCTEH U 00BbEMaMH MOJOOHBIX
TE,

n300paxarh W3ydaeMble (DUTYPBI, BBIOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU H3
PHCYHKOB IPOCTBIX O0BEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpaIlICHUS;

U3BJICKATbh, UHTEPIPETHPOBATH U TpeoOpa3oBBIBATH nH(pOpPMAaLINIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEACTABICHHYIO Ha uepTekax u
PHUCYHKaX;

CBOOOJHO OMEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH ONEPalK HaJl BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT;

pemaTh TEeOMETPHUYECKHE 33Jadll Ha BBIYHCICHHE YIJOB MEXAY NpPSIMBIMA U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUH;

CBOOOZHO OIEpPUPOBATH TMOHSATUSMHU, CBSI3aHHBIMU C JBUKEHHEM B IPOCTPAHCTBE,
3HATh CBOICTBA JIBUYKEHUII;

BBIMIOJHATh M300paKeHHUsT MHOTOTPAHHUKOB M TeNl BpallleHUs MpH MapajuieIbHOM
NepeHoce, EHTPAIbHON CUMMETPUH, 3€pKaIbHOH CUMMETPUHU, MIPH MOBOPOTE BOKPYT
npsSMOii, mpeoOpa3oBaHus MOA00HS;

CTPOUTH CEUEHUs] MHOTOTPAHHUKOB M TeJN BpallleHWs: CEeYeHHUs LWIMHApA
(mapamienbHO U MEPIEHAUKYIISIPHO OCH), CEUeHUs KOoHyca (TlapajuiebHbIe OCHOBAaHHUIO
U TIPOXO/JIAIIINE Yepe3 BEPIINHY), CEUEeHUS 11apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ[ CJIEeIOB, METOJ BHYTPEHHETO
IPOEKTHUPOBAHUS, METO]] IIEPEeHOCA CeKYILeH MIIO0CKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPIKIACHUS;

NPUMEHSTh TEeOMETpHuYecKhe (aKThl IS PpEIIeHUS CTePEeOMETPUYECKHX 3anad,
MPEIONIArafoIIuX HECKOJIBKO IIAaroB PEHICHHUs, €CITU YCIOBUS TPUMEHEHHUS 3aJJaHbl B
SBHOW U HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEMaTHYECKHWX OTHOIICHWUH M HaXOXKICHHE
reOMEeTPUYECKUX BEIUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA U ANEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPU
PELICHUH CTEePEOMETPUUECKUX 3a1a4;

OPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TPAaKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh peajbHbIe CUTYAINH, TPUMEHSATh U3yUCHHBIC MOHSITHUS, TEOPEMBI, CBOHCTBA
B IIpollecce IOMCKA pEIIEeHUS MaTeMaTH4ecKH CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEIIUPOBATh pealibHbIE CUTYallMU Ha SI3bIKE TEOMETPUH, UCCIIEAOBATh MMOCTPOSHHBIE
MOJIENIN C UCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aiareopsl,
peuaTh MpakTUYECKHEe 33/jauH, CBA3aHHBIE C HAXOXKIEHUEM FeOMETPUUECKUX BEJTUYUH;



® UMETh MPEACTABICHUS 00 OCHOBHBIX JTalmax Pa3BUTHS TEOMETPHUH KaK COCTaBHOM
yacTu (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
I'oponckoii moprain
1 [ToBTOpenue Kypca reomeTpun 9 kiacca 5 JTUCTAaHIIMOHHOTO OOyUEHHUs
https://do2.rcokoit.ru
IN'oponackoit mopran
2 BBenenue B ctepeoMeTpuio 18 JUCTAaHIIMOHHOTO 00y4eHUS
https://do2.rcokoit.ru
I'opoackoii moprain
B3aumHoe pacnonoxenue mpsiMbix B
3 6 JTUCTAHIIMOHHOTO 00Yy4eHHUS
MIPOCTPAHCTBE .
Poctp https://do2.rcokoit.ru
. I'opoxckoii mopran
[TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B
4 8 JUCTAaHIIMOHHOTO 00Yy4eHHUs
MIPOCTPAHCTBE .
Poctp https://do2.rcokoit.ru
I'opoxckoii mopran
[TeprieHIUKYISIPHOCTD MPSMBIX U
5 O CKOCTE OCTDAHCTES 20 JTUCTAHIIMOHHOTO OOYJCHHUS
TJIOCKOCTEH B MPOCTPAHCTB .
poctp https://do2.rcokoit.ru
I'opoackoii moprain
6 VYriel U paccTosTHUS 16 JUCTAaHIIMOHHOTO 00y4eHHUs
https://do2.rcokoit.ru
I'opoackoii mopran
7 MHororpanHuKu 7 JTUCTAaHIIMOHHOTO 00y4eHUS
https://do2.rcokoit.ru
8 BexkTopsl B mpocTpaHcTBe 10 INopoackoit mopTan




JMCTAaHIIMOHHOTO 00Y4YeHUs
https://do2.rcokoit.ru

[ToBTOpEeHME, 0000IIIEHNE U CHCTEMAaTH3aIlUs

9 - 10
3HAHUU
10 PesepBHBbIC yackl 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KJIACC

KoauuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
I'opoxnckoit nopran
1 AHaJIUTUYECKAs TEOMETPUS 15 1 JTMCTAaHIIHOHHOTO O0yYCeHUSI
https://do2.rcokoit.ru
r o
[ToBTOpEHME, 0000IIEHNE U OpoAckon opTat
2 N 15 1 JTMCTAaHIIMOHHOTO 00y4eHUsI
cucTeMaTu3alys 3HaHUI https://do2.rcokoit.ru
I'oponackoii mopran
3 O0BEM MHOTOTpaHHHKA 17 1 JTMCTAaHIIMOHHOTO 00y4eHUsI
https://do2.rcokoit.ru
I'oponckoit nopran
4 Tena Bpamenus 24 1 JUCTAHIIMOHHOTO OOy4YeHUs
https://do2.rcokoit.ru
. I'opoackoi nopran
[Tnomany moBepXHOCTU U 0OBEMBI
5 COVIILIX Tell 9 1 JTTUCTAHIIMOHHOTO O0YyYEeHHUS
26 https://do2.rcokoit.ru
I'opoackoit nopran
6 JBrxeHus 4 JTTUCTAHITMOHHOTO O0yYEeHHUS
https://do2.rcokoit.ru
7 [ToBTOpeHue, 06001IeHNE 1 16
cUcTeMaTu3alys 3HaHUI
8 Peseps 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBropenue. [TapamienbHbIe IpsIMBIE.
TpeyroabHUKH

[ToBTOpenue. OKpyKHOCTh

IToBTOpeHuEe. YeThIpeXyroJbHUKH

IToBTOpenue. BexTopsl. MeToq koopanHaT

I[I/IaFHOCTI/I‘{CCKaH KOHTPOJIbHAA paGOTa

I'opoackoit mopran
JAUCTAaHIINOHHOI'O
00yueHus
https://do2.rcokoit.ru

IN'oponackoit mopran
AJAUCTAaHIIMOHHOI'O
o0y4eHus
https://do2.rcokoit.ru

I'opoackoii moprain
JUCTAaHIIMOHHOTO
oOyueHus
https://do2.rcokoit.ru

I'opoackoii moprain
JUCTAaHIIMOHHOTO
o0yueHHs
https://do2.rcokoit.ru

I'opoackoii mopran
JUCTAaHIIMOHHOTO
o0yueHus
https://do2.rcokoit.ru

[TonsTHs cTrepeoMeTpun: ToUKa, Mpsimas,

IN'oponackoit mopran




IJIOCKOCTB, MpocTpaHCTBO. OCHOBHBIE NpaBuia
M300pakeHUs Ha PUCYHKE IIJIOCKOCTH,
napajuIeNbHBIX IPSIMBIX (OTPE3KOB), CEPEaHbBI
oTpe3Ka

JUCTAHITMOHHOI' O
o0ydeHus
https://do2.rcokoit.ru

IlonsTus: MEepeCCKaromurecs mIoCKOCTH,

I'opoackoii moprain

JAUCTAaHIIMOHHOTI'O
7 IepeceKaroImecs npsmas ¥ IiIoCKoCTh;
oOyueHus
MOJIYIIPOCTPAHCTBO .
yHpoctp https://do2.rcokoit.ru
. I'opoxackoi nopran
MHororpaHHUKH, ©300paKEHHE POCTEHIIINX
8 b CCVILECTEVIO JHUCTAHIIMOHHOTO
IIPOCTPAaHCTBCHHBIX (PUT H TB X
g P YP, HECYIECTRY o0y4eHus
00BEKTOB .
https://do2.rcokoit.ru
. I'opoackoii moprain
MHororpaHH1KH, U300pa’keHUE MPOCTEUIITNX
JAUCTAaHIITMOHHOTI'O
9 MIPOCTPAHCTBEHHBIX (PUTYP, HECYILIECTBYIOIINX 5
00y4eHUs
00BEKTOB _
https://do2.rcokoit.ru
I'opoackoii moprain
10 AKCHOMBI CTCPCOMCTPHHU U IICPBLIC CIICACTBUA AUCTAaHIITMOHHOTI'O
13 HUX oOyueHus
https://do2.rcokoit.ru
AKCHOMBI CTEPEOMETPUN U NIEPBBIE CIEACTBUS I'oponckoit mopran
11 n3 Hux. CrmocoObl 3alaHu MPAMBIX U AUCTAaHITMOHHOTI'O
TIJIOCKOCTEH B ipocTpaHcTBe. O003HAYCHUS oOydeHus
OPSMBIX U TJIOCKOCTEH https://do2.rcokoit.ru
N300pakeHne ceueHnil mupaMubl, Kyoa u .
N I'opoackoii mopran
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
JMCTaHIIMOHHOTO
12 N3o0paxkeHue nepeceueHust moaydeHHbIX
o0ydeHus

IJIOCKOCTEH. PackpalmmBane mOCTPOCHHBIX
CeUeHUH pa3HbIMU [[BETAMU

https://do2.rcokoit.ru




N300pakeHne ceueHni mupaMuabl, Kyoa u
HPU3MBI, KOTOPBIE IPOXOJAT Yepe3 ux péopa.

I'oponckoit nopran

JTMCTAaHIIMOHHOTO
13 N3o0paxkeHue nepeceueHust moaydeHHbIX 5
. 00yueHus
wiockocTeil. PackpammBaHue mocTpoeHHBIX .
. P P https://do2.rcokoit.ru
CeUeHUH pa3HbIMU [[BETAMU
N300pakeHne ceueHni mupaMuabl, Kyoa u .
N I'opoackoii moprain
MIPU3MBI, KOTOPBIE TPOXOIAT uepe3 ux peéopa.
JTUCTAaHIIMOHHOTO
14 N3o00paxeHue nepeceueHus: MOMTy4YeHHBIX 5
. oOyueHus
iockocTeil. PackpammBanue mocTpOeHHBIX .
. P P https://do2.rcokoit.ru
CEUeHUH pa3HBIMU [[BETAMU
I'opoackoii moprain
15 MeTon crieoB ISl IOCTPOSHUS CEUEHU M. JTUCTAHIIMOHHOTO
CBoiicTBa niepeceuyeHnid MPSAIMbIX U IJIOCKOCTEMN oOyueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
16 Merton cnenoB sl TOCTPOCHUS CEUEHHI. JIMCTAHIIMOHHOTO
CBoiicTBa niepeceueHnid MPSMBIX U MJIOCKOCTEMN oOyueHus
https://do2.rcokoit.ru
. I'opoackoii mopran
[TocTpoenue ceuenuii B mupamu/ie, Kyoe mno
" " JUCTAHIIMOHHOTO
17 TpéM Toukam Ha péOpax. CozaHue BHIHOCHBIX 5
. oOyueHus
YepTeKel U 3aMKCh IIaroB NOCTPOEHUS .
P P https://do2.rcokoit.ru
. I'opoackoi mopran
[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo
" " JTMCTaHLIIMOHHOTO
18 TpéM Toukam Ha péopax. Co3maHne BEIHOCHBIX 5
. 00y4JeHHUs
YepTeKel 1 3aMKCh IIaroB MOCTPOSHUS .
P P https://do2.rcokoit.ru
[TocTpoenue ceuenunii B mupamu/ie, Kyoe mo IN'oponackoit mopran
19 TpéM Toukam Ha péopax. Co3maHne BEIHOCHBIX JIUCTAaHIIMOHHOT'O

YyepTeKel U 3aluch MIaroB MOCTPOCHUS

o0yJeHus




https://do2.rcokoit.ru

[Toctpoenue cevenwuii B mupamuie, Kyoe mo

IN'opoxackoit mopran

20 TpéM ToukaM Ha pébpax. Co3maHue BHIHOCHBIX ﬁg;:;il;()HHom
YepTeKEeH U 3alnCh 11aroB MOCTPOEHUS https://do2.rcokoit.ru
IN'opoxackoit mopran
[ToBTOpenue manumerpun: Teopema o
21 IIPOIOPLIMOHANIbHBIX oTpe3kax. [lonobue ANCTAHIORHOTO
oOyueHus
TPEYTOILIIKOB https://do2.rcokoit.ru
IToBTOpenue mmanumerpun: Teopema Menenast. IN'oponackoit mopran
99 PacueTsl B ceueHUsAX Ha BBIHOCHBIX YepTEXkKax. JUCTAHLIIMOHHOTO
Hcropus pa3BuTHS INIAHUMETPUN U o0yueHus
CTEPCOMETPHUH https://do2.rcokoit.ru
I'opoackoit nopran
93 KonrtponbHas pabora "AKCHOMBI JHUCTaHIIMOHHOTO
crepeomerpun. Ceuenus" 0o0yueHus
https://do2.rcokoit.ru
B3aumHoe pacrosnoxeHue npsMbIx B I'oponckoit mopran
24 npoctpancTBe. CKpenBaonIecs MpsMble. JUCTAHIIMOHHOTO
IIpu3Haky CKpEIMBAIOIINXCS NPSMBIX. o0yueHus
[TapannenbHble TpsMbIe B IPOCTPAHCTBE https://do2.rcokoit.ru
Teopema o cyliecTBOBaHUM U €AMHCTBEHHOCTH
[IPSIMOY NapaJlJIEIbHOW TaHHOM IIPSIMOH, I'opoackoii mopran
o5 MIPOXOANIEH Yepe3 TOUKY IPOCTPAHCTBA U HE JUCTAHLIMOHHOTO
JeKallen Ha JaHHOU psaMon. JleMma o 00yueHus
NepeceyeHNH NMapauieNbHbIX MPSMBIX https://do2.rcokoit.ru
IJIOCKOCTBIO
26 [TapamienbsHOCTB TpeX MpsMBIX. Teopema o I'opoackoii moprain

TpEX MapauIeNIbHBIX NpsAMbIX. Teopema o

JUCTaAaHIIMOHHOI'O




CKpCHIMBAOIUXCA MPAMBIX

o0yueHHs
https://do2.rcokoit.ru

[TapannensHoe npoekTupoBanue. OCHOBHbBIE

I'opoackoii moprain

97 CBOMCTBA MapaJlIEIbHOTO IPOEKTUPOBAHUSI. JUCTAHLIMOHHOTO
N3o00paxeHue pa3HbIX (GUTYp B MapaJlIeIbHON oOyueHus
MPOCKIINU https://do2.rcokoit.ru
T"'opoackoit moprai
LenTpanbHas npoekus. Yo ¢ b P
JMCTaHIMOHHOTO
28 COHAIIPaBJICHHBIMH CTOPOHAMH. YTOJI MEXIY
00y4eHuUs
MPSIMBIMH .
P https://do2.rcokoit.ru
IN'oponackoit mopran
3ajauu Ha JOKA3aTeNbCTBO U MCCIIeI0BAHNUE,
JMCTAHIIMOHHOTO
29 CBSI3aHHBIE C PACIIOJIOKEHHEM IPSMBIX B
oOyueHus
MIPOCTPAHCTBE .
pocTp https://do2.rcokoit.ru
IToHATHS: MapaIENbHOCT NPAMON U .
I'opoackoii moprain
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
. JUCTAHIIMOHHOTO
30 NapaJUIeIbHOCTH MPSIMOU U TUIOCKOCTH.
Cpoii o o0y4eHus
BOIICTBA MapaJljIeIbHOCTH NMPSMON 1 .
P P https://do2.rcokoit.ru
IJI0CKOCTH
I'eomeTprueckue 3aaun Ha BEIYUCIICHUE U I'oponckoit mopran
31 JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C JUCTAHLIMOHHOTO
MapajuIebHOCTHIO MPSAMBIX U MJIOCKOCTEN B oOyueHus
MPOCTPaHCTBE https://do2.rcokoit.ru
I'opoackoii moprain
[TocTpoeHue ceueHus, NpOXOIAIIETO YEPE3
JUCTAHLIMOHHOTO
32 JAHHYIO MIPSIMYIO Ha YEPTEXKE U NapauIeIbHOTO 5
. . ) . oOyueHus
npyroit npssMoil. Pacuér oTHomeHui .
pyroniip https://do2.rcokoit.ru
33 [TapatenpHas NpOEKLHUs, IPUMEHEHUE IS I'opoxnckoit nopran

MOCTPOCHHSI CeUeHUH Ky0a 1 nmapasenenuesa.

JUCTAaHIITMOHHOI'O




CaolicTBa napajienenunena u npu3Mbl

o0ydeHUs
https://do2.rcokoit.ru

I'opoackoii moprain

34 [TapannensHble muockoctu. Ilpusnaku JUCTAHLIMOHHOTO
[apajuIeIbHOCTH BYX IUIOCKOCTEN o0yueHHs
https://do2.rcokoit.ru
TeopeMa 0 napanienbHOCTU U €AUHCTBEHHOCTHU I'opoackoii nopran
35 IJIOCKOCTH, IPOXOIALIEH uepe3 TOUKy, He JUCTAHLIMOHHOTO
MPUHAJICHKALLYIO TAHHOM TJIIOCKOCTHU U o0y4eHus
CIICJICTBHS U3 HEE https://do2.rcokoit.ru
CBoiicTBa napajuiesbHbIX IUIOCKOCTEN: O IN'oponackoit mopran
36 MapajuieIbHOCTH IPSIMBIX NIEPECEUCHUSI IPU JUCTaHIMOHHOTO
[IEPECEUCHUH JIBYX MapalIeNIbHbIX IJIOCKOCTEN oOyueHus
TpeThei https://do2.rcokoit.ru
CBoiicTBa napayienbHbIX MIOCKOCTEH: 00 .
I'opoackoii moprain
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
N JUCTAHIIMOHHOTO
37 3aKJIFOUYEHHBIX MEX]y NTapalJIeIbHBIMU 5
. oOyueHus
IJIOCKOCTSIMU; O MIEPECEUSHUH MPSAMOM € ABYMS .
’ P P s https://do2.rcokoit.ru
NapajuiebHBIMU MIJIOCKOCTSIMU
I'opoackoit nopran
IToBropenue: Teopema [Tugaropa Ha P p
JCTaHIMOHHOTO
38 miockoctu.lloBTropenne: TpuroHoMeTpus
00y4JeHHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA .
pAMOYT Rl https://do2.rcokoit.ru
o I'opoackoii moprain
CaoiicTBa Ky0a 1 MPSIMOYT'OJILHOTO
JUCTAHLIMOHHOTO
39 napajuienenunena. Berancnenue 1iMH OTpe3KoB 5
oOyueHus
B KyOe U NpsIMOYTOJIbHOM MapaJijiesenuIese .
y prmoyr P https://do2.rcokoit.ru
40 [lepneHUKyYISAPHOCTD MPSMOM U IUIOCKOCTH. I'opoackoii mopran

[Ipu3Hak nepneHauKyJIApHOCTH IPSIMON U

JUCTaAaHIIMOHHOI'O




IIIIOCKOCTH

o0yueHHs
https://do2.rcokoit.ru

Teopema 0 CyIlIeCTBOBAHUU U €IUHCTBEHHOCTH

I'opoackoii moprain

a1 IIPSIMOH, IPOXOIAIIEH Yepe3 TOUKY JUCTAaHIIUOHHOTO
IIPOCTPAHCTBA U NEPIIEHAUKYIISIPHON K o0yueHHs
IIOCKOCTH https://do2.rcokoit.ru
IN'oponackoit mopran
4 [1nockocTu U nepneHAUKYISIPHBIE UM MIPSIMBIE B JUCTAHLIMOHHOTO
MHOTOTpaHHUKAX oOyueHus
https://do2.rcokoit.ru
I'opoxackoii nopran
43 [1nockoCcTH M NEepeHIUKYSIPHBIE UM MPSMBbIE B JUCTAHIIMOHHOTO
MHOTOTpaHHUKAX 00yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
44 Ilepnennukynsp u HaknoHHas. [loctpoenue JUCTAHIIMOHHOTO
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO o0yueHus
https://do2.rcokoit.ru
I'opoackoii mopran
45 Teopema o Tpéx nepneHaAuKyIApax (MpsMas 1 JUCTAHIIMOHHOTO
oOparHas) oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
46 Teopema o Tpéx nepneHAUKYIApax (MpsMas 1 JUCTAHLIMOHHOTO
oOparHas) oOyueHus
https://do2.rcokoit.ru
IN'oponackoit mopran
47 VYroa Mexay CKpeIMBaOIIUMHUCA TPSIMBIMU JUCTAHLIMOHHOTO

o0yuyeHHs




https://do2.rcokoit.ru

I'opoackoi mopran

48 [Touck nepreHIuKyISIPHBIX TPSIMBIX C JMCTaHLIMOHHOTO
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN o0yueHus
https://do2.rcokoit.ru
OpTroronaiibHOE TpoekTUpoBanue. [loctpoeHue IN'opoxackoit mopran
49 cedeHuit KyOa, mpu3Mbl, IPABUIBHOM JTUCTAHIIMOHHOTO
MIMpPaMH/IbI C TOMOLIBIO0 OPTOTOHAIBHOM oOyueHus
MPOCKIIUH https://do2.rcokoit.ru
. IN'oponackoit mopran
[Toctpoenue ceuenunii Kyoa, MpU3MBI,
. JTUCTAHIIMOHHOTO
50 MPaBIWJIbHOM MHPAMUIBI C TIOMOIIIBIO
. oOyueHus
OpPTOTOHAJILHOM MPOEKINH )
p p https://do2.rcokoit.ru
I'opoackoii mopran
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO
_ JUCTaHIMOHHOTO
51 miockocTH. [Iimockoctn cummerpuil B
oOyueHus
MHOTOTpaHHUKAX .
P https://do2.rcokoit.ru
I'opoackoii mopran
59 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U JUCTaHIMOHHOTO
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH o0yueHus
https://do2.rcokoit.ru
I'oponckoit mopran
53 [IpaBunbHBIE MHOTOIPaHHUKHU. Pacyér JCTaHIMOHHOTO
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH o0yueHus
https://do2.rcokoit.ru
I'opoxckoii mopran
54 [IpaBuibHBIE MHOTOTpaHHUKH. Pacuér JTUCTAaHLIMOHHOTO
paccTOsSHUM OT TOUKH JI0 IIIOCKOCTH o0yuyeHHs

https://do2.rcokoit.ru




CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI:

T'opoxackoii mopran

. JMCTAHIIMOHHOTO
55 CUMMETpHS, CIIBUT TOUKHU IO HapaljiebHON
. o0yJeHus
IPSMOii .
P https://do2.rcokoit.ru
I'opoackoii moprain
56 CaBur no HenapauieabHON IPSIMON, U3MEHEHUE JUCTAHLIMOHHOTO
paccTosHui o0yueHus
https://do2.rcokoit.ru
I'opoxckoii moprain
KonTponbhas padota "B3aumnoe P P
. JUCTAHLIMOHHOTO
o7 PacrojoKeHue NPSMbIX U IUIOCKOCTEN B
npocrpancTae” 0byHenis
poctp https://do2.rcokoit.ru
I'oponckoit nopran
[ToBTOpEHME: Yyron Mexay IpsIMbIMU Ha
JTMCTaHIIMOHHOTO
58 IJIOCKOCTH, TPUTOHOMETPHSI B IPOU3BOJIBHOM
00y4eHHUs
TpPEYroJbHUKE, TEOPEMa KOCHHYCOB .
peyr P 4 https://do2.rcokoit.ru
I'opoackoii mopran
59 [ToBTOpEHME: YrON MEXAY CKPEINBAOIIUMUCS JUCTAHIIMOHHOTO
MPSIMBIMU B IPOCTPAHCTBE oOyueHus
https://do2.rcokoit.ru
I'opoackoii moprain
60 ['eomeTprueckue MeTObl BEIUKUCICHUS yIiia JUCTAaHIIMOHHOTO
MeXy NPSIMbIMH B MHOTOTPaHHUKaX oOyueHus
https://do2.rcokoit.ru
I'opoackoii moprain
61 JIByrpanHbIil yroi. CBOMCTBO JIMHENWHBIX YIJIOB JUCTAaHIIUOHHOTO
JBYTPAHHOTO yTJIa o0yJeHus
https://do2.rcokoit.ru
62 [lepnenaukynspHsele miockoctu. CBoiicTBa I'oponckoit mopran




B3aUMHO IIEPIICHAUKYJISIPHBIX INIOCKOCTEN

JUCTAHITMOHHOI' O
o0ydeHus
https://do2.rcokoit.ru

[Ipu3Hak neprneHuKyJIIpHOCTH MIJIOCKOCTEN;

I'oponckoit nopran

63 TEOpeMa O IPSIMOU IepeceyeHus ByX JMCTaHIMOHHOTO
IJIOCKOCTEN NEPNEHIUKYIISPHBIX TPEThEU o0ydeHUs
IUIOCKOCTH https://do2.rcokoit.ru

. I'oponckoii moprain
[IpsimoyronbHbIN napasuienenunes; Kyo;
. JUCTAHLIMOHHOTO
64 U3MEpEeHUs], CBOMCTBA PSIMOYTOJIbHOTO
oOyueHus
napajuiesenuIena .
P https://do2.rcokoit.ru
IN'oponackoit mopran
65 Teopema 0 1MaroHany NpPsIMOYTOJIBHOTO JUCTAHLIMOHHOTO
rapajuieJenuIe]ia u CICICTBUE U3 HEE oOyueHus
https://do2.rcokoit.ru
I'opoackoii mopran
CrepeoMeTpHuuecKue U NPUKIAAHbIE 3aa4H,
JUCTAHIIMOHHOTO
66 CBSI3aHHBIE CO B3aMMHBIM PaCIIOJIOKEHUEM
oOyueHus
MPSIMBIX U IJIOCKOCTU .
P https://do2.rcokoit.ru
I'opoackoii moprain
IloBTOpEHME: CKPELIMBAIOLIUECS NPSMBIE,
JUCTAHLIMOHHOTO
67 IapajuleNIbHbIE MIJIOCKOCTH B CTAaHJAPTHBIX
oOydeHus
MHOTOTpaHHUKaX .
p https://do2.rcokoit.ru
[Tapa napanienbHbIX IUIOCKOCTEN Ha I'opoxackoit nopran

68 CKPEILMBAIOIINXCS MPSMBIX, PACCTOSIHUE MEXY JCTaHIMOHHOTO
CKPEILMBAIOINMUCS IPSIMBIMU B IIPOCTBIX o0yueHus
CUTYyaIHsIX https://do2.rcokoit.ru

69 PaccrosiHue oT TOUKH 10 TIIIOCKOCTH, l'opoxackoii mopran

pacCcTosIHUEC OT HpHMOﬁ J0 IIIIOCKOCTH

JUCTaAaHIIMOHHOI'O




o0yueHHs
https://do2.rcokoit.ru

Beruncnenue paccTossHUA 