MHHHUCTEPCTBO NPOCBEIIEHUS POCCUICKOM ®EJEPAIIIN
MunucrepcTBo o0pazoBanus CTaBponoJbLCKOro Kpas
KomuTter oOpa3zoBanns anmMuHuctpannu llInakoBckoro MyHHIunaJbHOro

PACCMOTPEHO

Ha 3aceganun MO
yuuTened MaTeMaTuKH,
uHhOpMaATHKU U HU3UKU

N.N. ABoueHko
[Iporokon Nel
oT «29» aBrycra 2023 r.

MBOY "COHLI Ne20"

(ID 1501387)

COI''TACOBAHO

3aMeCTUTEIb TUPEKTOPa
o YBP

E.B. IllapoBa

[Ipuka3z Ne 97-O /1
oT «29» aBrycra 2023 .

PABOYASA ITPOTPAMMA

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbI YPOBEHb»

115t ooygatrommuxest 10 — 11 kimaccos

Muxaiijioscek 2023



MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0rmiero o0Opa3oBaHus, TaK KaK 00€CIIEYNBAET BOZMOXKHOCTh U3yUEHHS TUCIUTUINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyEeMOEe  NpU  HU3YYEHUU
0Oy4arolMMHUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH I€OMETPUYECKHUX
3aJlady, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITIOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTHU
duznyeckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE MHAMBHUIYAJIbHBIX CIIOCOOHOCTEW OOy4aroumxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIONIb30BaHusl Oosiee TIOyOOKMX T€OMETPUUYECKUX 3HaHMM W JIeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPO(hecCHOHATBHOTO
00pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33aJayaMu Kypca T'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIOMIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAIOLIET0 MUPA, 3HAHUE NOHIATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHe  yMEHHUS ~ BIAJETh  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHME HUX NPUMEHSTh, YMEHHS JOKa3blBaTh TEOPEMbl M HaXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pElICHU 3a/1aY;

dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYMPOBAaThH TE€OMETPUYECKHUE
MOJIEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKH TPHU
IIPOBEJECHNUN PACCYXKIACHUM;

(opMUpOBaHHE YMEHHs BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB U aJITOPUTMOB
peuieHus, yMEHUS HUX IHPUMEHATH, NPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COJEPIKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUU MaTEMAaTUYECKUX YTBEPKJIECHUN U POJIM aKCUOMATHUKH B ITPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00YJarONIMXCsl, TTO3HABATEILHON aKTHBHOCTH, MCCIICOBATEIHCKUAX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, MPOSABJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS MOCTPOEHHBIX MOJENEH,
MHTEPIIPETALNH MOJYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUAMH y4eOHOro Kypca «['eomerpusi» B
10-11 knmaccax sBistorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl W  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUSA B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
1011 xnaccax, OTHOCUTCS KO BCEM COJAEpKaTeIbHbIM JUHUAM Yy4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUI  pacmpelnenserci He  TOJbKO IO
COJIEpKaTENIbHBIM JIMHUSAM, HO U 10 Tojam obydenus. Coaeprkanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepanbHoil pabodeit
POrpamMMbl, paclpeleaEHHbIM IO TojaM OOYYEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamajiucb HEOJHOKpPATHO. OTO MO3BOJISIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU MOHATHUSMHU U HaBbIKAMU MOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPEJICTABICHUN 00YyYaIOlUXCsl, pACIIUPSs U YIIIyOJiss
e€, o0pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycnmoBus qias  guddepeHnmanuu  00ydeHHS,  TTOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMM, OOeCreuuTh yriayOn€HHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAONIEH yueOHoro mpeamera «MareMaTukay;

MOJATOTOBUTH OOYYaIOIIMXCA K MNPOAOKEHUIO H3YYEHUSI MAaTEMaTUKH C
yuéTtoMm BbIOOpa Oyaymiel npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
oOuM 1 poeccuoHaTFHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CcTEepeoMeTpuu. Touka, TnpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IIOCTPOCHHUH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
[apajulesIbHble U CKpeluBaroluecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U IDIOCKOCTEW B MMPOCTPAHCTBE: MapajuIeIbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OcCHOBHBIE CBOMCTBa MapajJICIbHOTO MpOeKTHpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKUUHU. YTIbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJl
MEXKIy NMPSAMBIMH B IIPOCTPAHCTBE. [lapauienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJISIPHBIE MTPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W MEPIECHAUKYJSIPHBIE K ILIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHON IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK NEPHNEHIUKYJSIPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NMepHeHIuKyIsIpax.

VYrabel B MPOCTPAHCTBE: YroJl MEXAY MPAMOM M IUIOCKOCTBIO, JIBYTPAaHHBIN
YIOJI, JINHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PaHHBIE YTJIbI.
CBoiiCTBa IUJIOCKHX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKHX U
JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yIua. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBasi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NOpPSAMOYTOJIbHBIA  MApAJUIETENUIIE] U  €r0  CBOMCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oiiepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupamupa: n-yronbpHas mnHupamuja,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHei
MpaBWIbHOW nupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IpaBUJIbHAS IpU3Ma U



MpaBWIbHAs MUPaMHIA, TPABUIbHASA TPEYTOJbHAS MNHUpPAMHAA W TPaBUIIbHBIN
TeTpa’ap, KkyO0. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
JOAECKA3IP U UKOCAIIP.

Breruucienre dJI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummeTpus B NPOCTPAHCTBE. OIJIEMEHTHl CHUMMETPUU  IMPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B MPaBUIBHOM MHOTOIPAaHHUKE: CHUMMETpUS
napaJuIeenue d, CUMMETPUsS NPABWIBHBIX IPU3M, CHMMETpPHUS IPABHIBHON
MAPAMHUIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABIECHHBIE M IMPOTUBOIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPBI. lIpUM3HAK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. TeopemMa O pas3loKEHWH BEKTOpa 1O TPEM
HEKOMIUIAaHApHBIM  BekTOopaM. IIpsmMoyrosibHass  cucreMa  KOOpJAWHAaT B
npocTtpancTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpDAMHATAMH TOYEK. YTOJN MeEkKIy Bekropamu. CKamsipHOE MPOU3BEIACHUE
BEKTOPOB.

11 KIIACC

Tesia Bpalmenus

[ToHsITHS: IMUIMHApPUYECKAss IMOBEPXHOCTh, KOHWYECKAas IOBEPXHOCTD,
cepuueckas IOBEPXHOCTh, OOpa3yromue IMoBepxHOcTeld. Tema BpamieHUs:
IIWIMHIP, KOHYC, YCEU€HHBIM KOHYyC, cdepa, map. B3auMHOe pacrooxeHHe
chepbl M TUIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe. M300paxkeHue Tei
BpallleHUsT Ha IUIOCKOCTH. Pa3BépTka muimuHapa u KoHyca. Cummerpusi cepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Tapaijiesienumnena U cienctsus u3 He€. OO0bEM TpsMod U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MUPaMHUIIbl 1 KOHyca. OO0BEM Iapa U mapoBOTO
CeTMEHTA.

KoMOuHammy Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipw3ma, BIHCaHHAs B
IUIMHAP, ONHCaHHAas OKOJO ImiuHapa. llepeceueHne cdepbl u mapa ¢
wiockocThlo. Kacanme mapa u cdepsl miockocThio. [loHsATHE MHOTOrpaHHUKA,



OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAICHUS.

[Inomans MOBEPXHOCTH UMIMHAPA, KOHYyCa, IUIOaAb chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue mnomoOus, romorteTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHUs KOHyca (mapajuieibHbIe
OCHOBAHMIO U MIPOXOJAIIME Yepe3 BEPIIMHY), CEYEHUS 11apa, METOAbI IOCTPOCHUS
CEYEHUN: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpaHctBe. Omnepanmy HaJx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronpHas
cucreMma KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PaznoxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPHU PEHICHHUH TIeOMETPUUYECKHUX
3a1ay.

J{BMKEHUSI B IPOCTPAHCTBE

JBxenus: mpoctpanctBa. OToOpakeHus. J[BUKEHUS U PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMXKEHUN: TapauIebHBIA IEPEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKaJbHasi CUMMETpHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonoodus. [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(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCUHCKOro  oOIecTBa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKUUSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJIOTHAX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKU U JEATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) acTeTHYecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHA H
OTIIbIXa, peryisipHas (GU3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) Tpy1oBOE BocniuTaHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIO0OUs,, HHTEpPEC K
paznuyabiM  chepam  TPOoPECCHOHATLHON  NESITENBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccur U peanu3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHIECKON HAMpPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHWE BIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE II100AIBHOTO XapaKTepa IKOJOTUUECKUX MPoOJIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’Karoliel cpeibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW IesATeNbHOCTH, 3TaroB €€
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJACHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KYJIbTYpOH Kak CpEICTBOM IIO3HAHHUS MHpa,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE Y4eOHbIe 1eCTBUA

ba3oBble 1oruyecKkue 1eMcTBUA:

BBIBJIITD U XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeEeNeHNs MOHATUN, YCTAHABIMBATh CYHIIECTBEHHBIN NMPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUU TPOBOIMMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyJIHMpPOBaTH U  MPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpIUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBS3U U IPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JleJaTh BBIBOABI C HCIIOJb30BAHUEM 3AaKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENIBHO AOKA3aTENbCTBA MATEMATUUYECKUX YTBEPKICHHM
(mpsiMbIE€ U OT MPOTHUBHOTIO), BBICTpauBaTh apryMEHTALIMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXONAUMH ¢ y4EToM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATEIFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLICHHMBATH  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIMHU, TAHHBIX, HEOOXOJUMBIX IJIi OTBETA Ha
BOIIPOC U JIJIS PEILICHUS 3a]1a4u;

BBIOMpPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpPMAIIHIO, MPEACTABISIThL €€ B pa3iuyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIBHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIE YHHMBeEpPCaJIbHbIE Y4eOHbIe AelCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHHUS B COOTBETCTBHH C YCIOBHUSIMU U
eJIsIMHU O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHLIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaThb ITOSCHCHHSA IIO XOI[y pCUICHUA 3a1a4H,
KOMMCHTHUPOBATDH HOHy‘{eHHBIﬁ pCSYJ'ILTaT;

B X0/ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYILIECTBY OOCYKIaeMOU TEMBI,
HpO6JI€MBI, pCHIaeMOfI 3ada4u, BBICKA3bIBaTh HWJACHU, HAIICIICHHBIC Ha IIOUCK
p€HI€HI/I${, COITOCTABJIAITH CBOH CY)K,ZleHI/ISI C CY)KJIGHI/ISIMI/I ,leyTI/IX yLIaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJbTAaThl PEIICHUS 3a/1aud, SKCIICPUMEHTAa, MCCIICIOBaHU,
MIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aj1a4
MIPE3EHTAIlMA U 0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1aud, BEIOUpATh CIIOCOO pelieHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIaJ€Th HABBIKAMM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAACTh
crnocobaMu CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara pelieHUs
MaTeMaTUYECKOM 3a4auu;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUU 33J1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUIKEHUSI Pe3yNbTaToOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMmecTHAasI 1eATEIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboThl mpu pelieHuH y4eOHbIX 3aJad, NOPUHUMATh 1€Jb COBMECTHOMU
JeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenesTh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX IaTh TMPOIECC W Pe3yabTaT paboTHl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpMbl» W UWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHHUPOBATh CBOM JCHCTBUSA C JPYrMMHU YJE€HAMHU KOMAaH[bl, OLICHMBATH
KayecTBO CBOETO BKJIaja B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a/1a4 U MPOBEICHUN MAaTEMaTHYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCU(PUIUMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEU B MPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHSATHUSMH, CBSI3aHHBIMH C yIJlaMud B
MPOCTPAHCTBE: MEXIY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIAMOUA H
MJI0CKOCTHIO;



CBOOOTHO OTIEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pacIio3HaBaTb OCHOBHBIC BHUABI MHOTOTPAaHHUKOB (TpU3Ma,
nupamMua, MpsSMOYTOJIbHBIN Hapaienenunes, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA  JJIA
KIaccu(ukanuu;

CBOOOJHO  OMEpPHPOBATh  IMOHATUSMH, CBS3aHHBIMH C  CEYEHHUEM
MHOT'OT'PaHHHUKOB TIOCKOCTHIO;

BBIMIOJHATh  MapajuleNbHOE, HEHTpaIbHOE U OPTOTOHAIBHOE
NPOEKTUpOBaHUE (UTYp Ha IJIOCKOCTh, BBITIOJHATH H300pakeHus Quryp
HAa TIOCKOCTH;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3IUYHBIMUA METOAAMH, BBITOIHSTH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTY:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TIOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpU3Ma,
nUpamMuIa), FeOMETPUIECKHUX TeJl ¢ TpUMEHEeHHEeM GopMyT;

cBOOO/IHO ONEPUPOBATh NOHITUSAMH: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTb CHUMMETPUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
duryps;

CBOOOJHO OIMEPUPOBATH MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAWHATaM B IPOCTPAHCTBE;

BBITIOJIHATE IEHCTBHSI HAJl BEKTOPAMHU;

pemath 3aJadyd Ha JIOKA3aTeJIhCTBO MAaTEMAaTUYECKUX OTHOIICHUH U
HaXO0XJICHWE TEOMETPUUYECKUX BEIMYUH, MPUMEHSS W3BECTHBIE METObI
IpU PEIICHNH MaTeMaTHYECKHX 3a/7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

OPUMEHATh TPOCTEHIIME TMpPOTrpaMMHBIE CpPEACTBA U BJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1ad;
U3BIIEKaTh, MPEOOpPa3OBbIBAaTh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKHX (HUrypaxX, TPEACTABICHHYIO Ha
YepTekKax U pUCyHKaX;

NPUMEHSTHh TOJIyY€HHBIE 3HAaHUS HAa TMPAaKTHKe: CpaBHUBaTh W
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
nmpolecce TMOWCKAa PpeHIeHHS MaTeMaTH4ecKd  CcopMyIHMpOBaHHON
npoOJIeMbl, MOJEIUPOBATh peallbHbIE CUTYallud Ha S3bIKE T€OMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJENHU C MCIOJB30BAaHUEM T'€OMETPUUYECKUX
HNOHATUI M TeopeM, ammaparta aireOpbl, peuiarb MpakTHYeCKue 3aaauu,
CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPHUUECKUX BEJIMYNH;

UMETh MpPEJCTaBIeHUs] 00 OCHOBHBIX JTamax pa3BUTHS T'€OMETPUHU Kak
COCTaBHOM 4acTH (pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



K kxonity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U cdepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYeHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teja BpaulleHus (UWIUHApP, KOHYC, cdepa U 1map) u
OOBSICHATH CIIOCOOBI MOTYYCHUS TEJ BPAICHHUS,;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIOOKeHNEe C(hephl U TIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHS,
O0BEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalllCHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIL;

CBOOOHO OIEPUPOBATh MOHATUSAMHU, CBS3AHHBIMH C KOMOWHAITUSIMHU Tell
BpaIeHUs] ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
IMOTIOOHBIX TEN;

U300pakaTh M3y4yaemble (UTYphI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHS TEJl BPAIICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M TPeoOpa3oBhIBaTh HHPOPMAIHIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiii HaJl BEKTOPAMH;

3aJ1aBaTh TNIOCKOCTh YPaBHEHHUEM B JICKapPTOBOM cHCTEME KOOPAMHAT;
pemaTh TeOMETPUUYECKUE 3314l Ha BBIUYUCIICHHUE YTIIOB MEXAY MPSIMBIMH
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11eJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMEPHUPOBATH TIOHITHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXCHUST MHOTOTPAHHUKOB W TeJ BpaIlCHUS IIPH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, IpeoOpazoBaHus o 100us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TE€J BpALICHUS: CEUEHUS LMIUHIpa
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CEYeHHs] KOHyca (napaijiesibHble
OCHOBAHMIO M MPOXOJAIINE YepEe3 BEPIINHY), CEUEHUS Iapa;



UCIIOJIB30BaTh METOABl TOCTPOCHHS CEUECHWMH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUYecKre (aKThl U1 PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU (dopme;

pelmarb 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHWN H
HAXOXJICHUE TEOMETPUUECKUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

IPUMEHATh  [OJYYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUU, IPUMEHATh U3YUYCHHBIE
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4ecKu  CPOPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTYyallUH Ha S3bIKE T'€OMETPUM, UCCIIENOBATh IOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemarbh NPAKTUYECKHUE 3a/laud, CBSA3aHHBIE C
HAXOXJCHUEM I'€OMETPUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBauue Koan4yecTBO 4acoB
Ne JaexkTpoHHbIe (HU(pPOBbHIE)
pa3aeiioB U TeM KonTposibHbIe IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
MPOrpamMMbI padoTbI padoThbI
Bgenenue B 73 1 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
CTEPEOMETPUIO chat.ru
Bzaumnuoe
pacrioyiokeHue 6 1 https://urok. 1c.ru/http://fcior.edu.ruhttp://methmath.
MPSIMBIX B chat.ru
MPOCTPAHCTBE
[TapannensHOCTH
NPSAMBIX U 3 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
IIJIOCKOCTEH B chat.ru
MPOCTPAHCTBE
[IeprieHAMKYAAPHOCT
b IPAMBIX U 75 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
MJIOCKOCTEH B chat.ru
MPOCTPAHCTBE
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
VYTIIIBI M pacCcTOSHUSA 16 1
chat.ru
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
MHororpanHuku 7 1
chat.ru
Bexkrops! B 12 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
MIPOCTPAHCTBE chat.ru
IToBTOpEHME, 5 ) https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
000011IeHNE U chat.ru
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11 KJIACC

HauMmeHoBaHune KoandecTBO yacoB
Ne duekTpoHHbIe (LM (POBbLIE)
pa3aesioB U TeM KonTpoJibHbIE IIpakTHyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NporpaMmMsbI padoTbI padoTbI
1 AHanutnyeckas 15 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
reomMerpus chat.ru
IToBTOpEHME,
) 0000111eHUE U 15 https://urok. 1 c.ru/http://fcior.edu.ruhttp://methmath.
cUCTeMaTHu3ausl chat.ru
3HaHuHU
3 O0BéM 17 https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
MHOTOTPaHHHUKA chat.ru
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
4 Tena BpameHus 24
chat.ru
IInomann )
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
5 ITIOBEPXHOCTH U 9
00BEMBI KPYTJIBIX TET
https://urok.1c.ru/http://fcior.edu.ruhttp://methmath.
6 JBr>xeHus 5
chat.ru
[ToBTOpEHUE,
00001enne
7 teHme n 17 https://urok. 1c.ru/http://fcior.edu.ru
cUCTEMAaTH3aNI
3HAHUH
OBIIEE KOJIMYECTBO 102 0
YACOB I10 I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoJjuuecTso yacos JlaTa
Ne DyiekTpoHHBbIE (IIU(pPOBBIE)
Tema ypoka Koutpoabn  IIpakTnuecku  HM3Y4YeHH
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
ble pa0doTel e padoThI b
OcHoBHbIE TIpaBUIIA
M300pakKeHHs HA PUCYHKE https://www.yaklass.r u
IUIOCKOCTH, ITapajuielbHbIX 1 https://urok. 1c.ru/http://fcior.edu.ruhttp
IPSAMBIX (OTPE3KOB), CEPEIUHBI ://methmath.chat.ru
OTpe3Ka
[TonATHS cTepeomMeTpun: TOUKA,
npsiMasi, IIO0CKOCTb,
npocTpancTBo. OCHOBHBIE https://www.yaklass.r u
npaBujIa U300paKeHUs Ha 1 https://urok.1c.ru/http://fcior.edu.ruhttp
PHUCYHKE IIIOCKOCTH, ://methmath.chat.ru
napajieIbHbIX MPSMBIX
(OTpe3KOB), CepelMHbI OTPE3Ka
IlonsTHA: Iepecekaronuecs
https://www.yaklass.r u
IIJIOCKOCTH, IIEpECEKarouecs .
1 https://urok.1c.ru/http://fcior.edu.ruhttp
npsiMasi U MII0CKOCTb;
://methmath.chat.ru
MOJIYTIPOCTPAHCTBO
IlonsTHA: Iepecekaronuecs
https://www.yaklass.r u
IIJIOCKOCTH, IIEpeCeKarouecs .
1 https://urok.1c.ru/http://fcior.edu.ruhttp
npsiMasi ¥ MII0CKOCTb;
://methmath.chat.ru
MOJTYTIPOCTPAHCTBO
KonTponbhas pabota "Bxonnas 1 1

KOHTpOJIbHas paboTa”
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MHororpaHHHuKH, H300pakeHIe

https://www.yaklass.r u

MPOCTEUIIINX .
6 HPOCTpAHCTBEHHbIX (T https://urok.1c.ru/http://fcior.edu.ruhttp
poctp P ://methmath.chat.ru
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHHuKH, H300pakeHIe
o https://www.yaklass.r u
MIPOCTEUILNX .
7 HPOCTpAHCTBEHHbIX (T https://urok.1c.ru/http://fcior.edu.ruhttp
poctp P ://methmath.chat.ru
HECYIIECTBYIOIINX 00OBEKTOB
https://www.yaklass.r u
AKCHOMBI CTEpPEOMETPUH U )
8 https://urok.1c.ru/http://fcior.edu.ruhttp
TIEPBBIE CIEJICTBUS U3 HUX
://methmath.chat.ru
https://www.yaklass.r u
AKCHOMBI CTEPEOMETPUH U )
9 https://urok.1c.ru/http://fcior.edu.ruhttp
TIEPBBIE CIEJICTBUS U3 HUX
://methmath.chat.ru
AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CIEICTBUS U3 HUX.
https://www.yaklass.r u
CniocoObI 3a1aHUS TIPSIMBIX U )
10 oCKOCTEl OCTDAHCTRE https://urok. 1c.ru/http://fcior.edu.ruhttp
IJIOCKOCTEN B I HCTBE.
poctp ://methmath.chat.ru
O603HaueHus NpsSIMBIX U
IUIOCKOCTEHN
H3o0paxeHne cedeHuit
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE TPOXOJAT YEPE3 NX
. https://www.yaklass.r u
pé6pa. N3obpaxenue .
11 epecete o . https://urok.1c.ru/http://fcior.edu.ruhttp
o YEeHUS [OJIYUYEHHBIX
p N yi ://methmath.chat.ru
mockocreil. PackpammvBanue
IMOCTPOEHHBIX CEUEHUM
pa3HbIMU LIBETAMHU
12 N3ob6paxeHne cedeHnit https://www.yaklass.r u
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MUPAMHUJIBI, Ky0a U IPU3MBIL,
KOTOPBIE TPOXOJIST Yepe3 ux
peopa. Nzo0pakeHune
MePECCUCHUS TTOJTYICHHBIX
IJI0CKOCTeM. PackpammBanue
MMOCTPOEHHBIX CEUCHUM
pa3HBIMH LIBETAMU

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIC MPOXOIAT Yepe3 uxX
p€bpa. M3obpakenue

https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://www.yaklass.r u

13 epeceue o . https://urok.1c.ru/http://fcior.edu.ruhttp
o YeHUS OJTYUYEHHBIX
p . yi ://methmath.chat.ru
mockocrei. PackpammBanue
MMOCTPOEHHBIX CEUCHUI
pa3HBIMUIIBETAMU
N3obpaxenue ceueHmit
MUpaMUIbl, Ky0a U IPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UX
. https://www.yaklass.r u
pé6pa. U3obpaxenue )
14 https://urok. 1c.ru/http://fcior.edu.ruhttp
nepeceyeHus MOJIyYEHHBIX
p . i ://methmath.chat.ru
IJI0CKOCTEN. PackpammBanue
ITOCTPOEHHBIX CEUEHUH
pa3sHBIMH LIBETaMU
https://www.yaklass.r u
Merton cnenoB 1y MOCTPOEHUS )
15 . https://urok.1c.ru/http://fcior.edu.ruhttp
CCUYCHUN
://methmath.chat.ru
Merton cieoB Ui MOCTPOSHUS https://www.yaklass.r u
16 ceuennii. CBoicTBa https://urok.1c.ru/http://fcior.edu.ruhttp

MIEPECEUECHUM NPSIMBIX U

://methmath.chat.ru
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IJIOCKOCTEN

17

18

19

20

21

22

Merton ciaeoB AJisi HOCTPOCHUS
ceueHuii. CBoiicTBa
IIEPECCUCHU M NPSMBIX U
IUIOCKOCTE

[TocTpoeHue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3manue
BBIHOCHBIX YEPTEkKEH U 3aIUCh
[1aroB MOCTPOCHUS

[TocTpoeHue ceueHmii B
nupamue, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTexceI?I " 3aIl11UCh
[IaroB MOCTPOCHUS

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
1arOB MTOCTPOCHHS

ITocTpoeHune ceueHui B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTemeﬁ " 3aI1UCh
1arOB MOCTPOCHHSI

[ToBTOpEHUE MIIAHUMETPHUU:
Teopema 0 mTpONOPLMOHATBHBIX
otpeskax. [Tomobue
TPEYTOJILHUKOB

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://www.yaklass.r u
https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru
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23

24

25

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJJAHUMETPUHU U CTEPEOMETPUU

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBarouecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsimbixX. [lapaniensHele
MpsIMBbIE B IPOCTPAHCTBE

Teopema 0 CylieCTBOBaHUH U
€MHCTBEHHOCTH MPSMOM
napasuleibHON JaHHOW MPSMOM,
MPOXOJISIICH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIEH Ha
JTAHHOM mpsiMoi. JIemma o
NepeceYeHNH MapaIeIbHbIX
MPSIMBIX IJIOCKOCTHIO

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.1c.ru/

26

27

[TapamienpHOCTD TPEX NPSAMBIX.
Teopema 0 TpEX mapayeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIIUXCATIPSIMBIX

[TapamnensHoe
npoekTrpoBanue. OCHOBHBIE
CBOICTBA MapaJJIETBLHOIO
npoektupoBanus. 3o0paxenue
pa3HbIX GUTYp B TapaJLICTHLHOMN
TIPOCKITUH

https://urok.lc.ru/

https://urok.1c.ru/
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28

lenTpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMH.
VYron Mexay npsMbIMU

https://urok.1c.ru/

29

3amayu Ha JOKa3aTeIbLCTBO U
HCCIIEIOBAHKE, CBSI3aHHBIC C
pacnonomeHHeM HpﬂMLIX B
IIPOCTPAHCTBE

https://urok.1c.ru/http://methmath.chat.

ru

30

[TonATHS: mapamienbHOCTh
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3nak
[IapaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH.
CaoiicTBanapaieIbHOCTUIIPSIM
01 ¥ IIOCKOCTHU

https://urok. 1 c.ru/http://methmath.chat.

ru

31

I'eomerpuueckue 3agaun Ha
BBIYMCICHUC U JOKa3aTCIbCTBO,
CBSI3aHHBIE C NAPAJUIEIIBHOCTBIO
MPSMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

https://urok.1c.ru/http://methmath.chat.

ru

32

IToctpoeHue ceuenus,
MPOXOJAIIETO Yepe3 TaHHYIO
NpSIMYIO Ha YepTexe U

NapajjIeJIbHOTO APYTroM IPsIMOiA.

PacuéT oTHOILIEHU

https://urok.1c.ru/

33

[TapannensHas npoekuus,
MMPUMCEHCHHUEC IJIA ITOCTPOCHUA
ceueHuii kyda u
napanenenunena. CBoicTaa
napaiesienumnea 1 mpu3Mbl

https://urok.1c.ru/http://methmath.chat.

ru
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34

[TapannenpHbIE MITOCKOCTH.
[Tpu3Haku napayienbHOCTH
JIBYX TIJIOCKOCTEM

https://urok.1c.ru/http://methmath.chat.

ru

35

Teopema 0 napaieIbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJISKALYIO TaHHOU
IIJIOCKOCTH U CJIECTBUS U3 HEE

https://urok.1c.ru/

36

CaolicTBa napamieabHbIX
TUTOCKOCTEH: 0 MapayuIeTbHOCTH
IPSMBIX TIEPECEUCHUS TTPU
HepeceyeHnt JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTbeit

https://urok.1c.ru/
http://fcior.edu.ru

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kkax
napaieNbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napaielIbHbIMU TUIOCKOCTSIMH;
0 MepeceuyeHu ! NMpsIMOH C IBYMS
napajuiebHBIMU TUIOCKOCTSIMH

IToBTOpEHUE: TEOpEMA
[Tudaropa Ha rmockoctTu

https://urok.1c.ru/http://methmath.chat.

ru

39

40

41

IToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa ky0a u
IIPSIMOYTOJIBHOTO
napajuleIenune1a

Brruncnenue aiuH OTPC3KOB B

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/
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KyO€ U IPsIMOYTOJIBHOM
napaielieune e

http://fcior.edu.ru

42

[IeprieH IUKyYIAPHOCTD NPSMOMN
u 1iockoctu. [Ipusnax
NEPHEHIUKYIISIPHOCTH IIPIMOMN U
IJIOCKOCTH

https://urok.1c.ru/

43

44

[leprieHAMKYASIPHOCTD MPAMOI
U iockocty. [IpusHak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema 0 CynieCTBOBaHMH U
€AMHCTBEHHOCTH IIPSIMOH,
IIPOXOJSIIEH Yyepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYJIAPHOHN K
IUIOCKOCTH

https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru

45

46

47

IInockoctu n
MEePIEHANKYJISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

ITnockoctu n
NEePHEHANKYIISPHBIE UM IIPSIMbIE
B MHOTOTpaHHUKAX
[lepneHaAUKYNISIp ¥ HAKJIOHHASA.
[TocTpoenue nepneHIuKyIsIpa
U3 TOYKU Ha MPSMYIO

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/http://methmath.chat.
ru

https://urok.1c.ru/http://methmath.chat.
ru

48

[lepneHauKyIsip ¥ HAKJIOHHASA.
[TocTpoenue neprneHANKyIsIpa
13 TOYKU Ha MPSAMYIO

https://urok.1c.ru/
http://fcior.edu.ru
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49

Teopema o Tpéx
NepreHuKyspax (mpsmas u
obpatHas)

https://urok.1c.ru/http://methmath.chat.
ru

50

Teopema o Tpéx
NepIeHuKyIsApax (npsmas u
oOpatHast)

51

52

53

VYron mexnay
CKPEIIUBAIOIIMMUCS TPSIMBIMHU

[Touck nepreHaANKYyIIPHBIX
MPSIMBIX C TIOMOIIIBIO
NEePIEeHIUKYISIPHBIX
IUIOCKOCTEH

OpTtoronanbHoOe
MPOEKTUPOBAHHE

https://urok.1c.ru/
http://fcior.edu.ru

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPAMU/JIBI C TOMOUIBIO
OpPTOTOHAJILHOM MPOEKINH

https://urok. 1c.ru/http://methmath.chat.
ru

55

[Toctpoenue ceuennii kyoa,
IIPU3MBI, IPABUIIBHOU
MUPAMU/JIBI C TOMOUIBIO
OPTOTOHAJILHON IIPOEKIINHU

56

57

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[InockocTn cMMMETpHIA B
MHOI'OI'paHHUKax

[Ipu3Hak neprneHauKyIsIpHOCTH
IPSIMOM M TNIOCKOCTH KaK

https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru
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CJICACTBUC CUMMCTPUU

58

59

60

[TpaBuIbHBIE MHOTOTPAHHUKH.
Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

[IpaBuIBLHBIE MHOTOTPAHHUKH.
Pacuér paccrosiHuii OT TOUKHU 10
ILIOCKOCTH

CniocoOsl OIyCTUTH
NEePIEeHIUKYISAPBI: CHMMETpPHSI,
CABUT TOUKH I10 MapajieIbHON
PAMOM

https://urok.1c.ru/http://methmath.chat.
ru

61

CnBur no HenapamieabHON
psIMOM, U3MEHEHUE
paccTosaHui

https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

62

KontponsHast pabora
"B3aumHOe pacmnosioxxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTae”

63

IToBTOpEHME: YroiI MEXIY
MMpAMBIMHA Ha IIJIOCKOCTH,
TPUTOHOMETPHSA B
MIPOU3BOJIBHOM TPEYrOJIbHUKE,
TeopeMa KOCUHYCOB

https://urok. 1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

64

65

[ToBTOpEHME: YroI MEeXIy
CKpCIIUBAKOITUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIeCKI/IC METOABI
BBIYUCIICHUA yIJia MCXKIAY

https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://urok.1c.ru/
http://fcior.edu.ru
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MMPpAMBIMH B MHOT'OT'paHHUKaX

66

67

68

69

70

71

72

JByrpanunbiii yroa. CBOMCTBO
JUHEUHBIX YTJIOB JBYTPAHHOIO
yria

[TepnenauKyIsIpHBIE TUIOCKOCTH.
CBolicTBa B3aIMHO
MePIEHIUKYIISIPHBIX
IUIOCKOCTE

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepeceyeHus IByX MI0CKOCTe
NEePIEeHIUKYISIPHBIX TPEThei
IJIOCKOCTH

[IpssMoyTobHBIN
napaujenenunes; Kyo;
MU3MEpEHMS, CBOMCTBA
IPSIMOYTOJIBHOTO
napaenenunesa

Teopema 0 nuaroHanu
MPSIMOYTOJIBHOTO
napajuiejenunesa 1 clieJICTBUE
U3 Heé

Crepeomerpuueckue u
NPUKJIAJIHBIE 3a]a4H, CBA3aHHbIC
CO B3aWMHBIM PACIOJIOKEHUEM
HPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS
MpsIMbIE, MTapaJIIEIbHbIE
IJIOCKOCTH B CTAHIAPTHBIX

https://urok.1c.ru/http://methmath.chat.
ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/
http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ruhttp
://methmath.chat.ru

https://urok.1c.ru/

https://urok.1c.ru/

https://urok.lc.ru/
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MHOTI'OIrpaHHHUKax

[Tapa mapanmienpbHbIX
IJIOCKOCTEN Ha
CerH_[I/IBaIOH_II/IXCSI HpSIMbIX,

73 https://urok.1c.ru/
paccTOsIHUE MEKTY
CKPEILMBAIOIIMMUCS IIPSIMBIMU B
IIPOCTBIX CUTYyalUAX
Paccrostane oT TOUKH 1O
74 IJIOCKOCTH, PaCCTOSIHUE OT hitps://urok.le.ru/
o p http://fcior.edu.ru
MPSMOM 10 TIIOCKOCTH
Brruucnenue paccrosHuii
75 MEXIY CKPEIIUBAIOLIUMUCS https://urok.1c.ru/http://methmath.chat.
OPsMBIMHA C IIOMOIIBIO u
MEPIECHINKYJISIPHOMN TIIOCKOCTH
TpéxrpanHslii yrom,
HEPABEHCTBA JUJIsl TPEXIPAHHBIX
76 1108, Teopema IMudaropa https://urok.1c.ru/
YTIIOB. p pa, http://fcior.edu.ru
TEOPEMBI KOCHHYCOB U CHHYCOB
JUIA TPEXTPAHHOTO yria
DnemMeHTHI chepuuecKoit
77 FeOMETPUH: T€0E3NYCCKHUE htps//urok. Ie.ru/
PHH: A http://fcior.edu.ru
JUHUU Ha 3emiie
73 KonrponbHas padora "Yrisl u
paccrosiHus"
Cucremaru3anus 3HaHUI
79 "MHOTOTpaHHHK U €T0 https://urok.1c.ru/
3J€MEHTHI"
https://urok.1c.ru/
80 IIupamua. Bunasl nupamun. P

http://fcior.edu.ru
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[IpaBunbHas nupamMuia

[Tpusma. [Ipsamast u HakIOHHAA

https://urok.1c.ru/

81 )
npu3Mbl. [IpaBuiibHas npusMa http:/fcior.edu.ru
[Ipsamoii napauienenunes,
82 MPSAMOYTOJIbHBIHN
napauiejaenumnes, Kyo
33 BBIHyKJIBIe MHOT'OI'PaHHHKH. https://urok.1c.ru/
TeopeMa aﬁﬂepa http://fcior.edu.ru
Brpinykibie MHOTOTpaHHHUKH.
24 Teopema Ditnepa. [IpaBuibHbIe https://urok. 1c.ru/http://methmath.chat.
M IIOJIYIIPABUJIBHBIC u
MHOTOTPAHHUKH
25 KoHnTtposbHas padota
"MHororpaHHuku"
https://www.yaklass.r u
[TonsATHE BEKTOpA HA MJIOCKOCTH )
86 B IDOCTOAHCTEE https://urok.1c.ru/http://fcior.edu.ruhttp
poctp ://methmath.chat.ru
37 CyMMa BeKT 5 https://urok.1c.ru/http://fcior.edu.ruhttp
y CKTOpO ://methmath.chat.ru
https://urok. 1c.ru/http://fcior.edu.ruhttp
88 Pa3nocTh BekTOpOB
://methmath.chat.ru
39 TTpaBILIo HanaLleemena https://urok. 1c.ru/http://fcior.edu.ruhttp
paBiil pajiel A ://methmath.chat.ru
https://urok.1c.ru/http://fcior.edu.ruhttp
90 YMHOKEHNE BEKTOpa Ha YHCIIO0
://methmath.chat.ru
Paznoxxenue Bektopa o 6azucy .
91 85X BEKTODOB. He JIeKALLIX B https://urok.1c.ru/http://fcior.edu.ruhttp
- . POB, - ://methmath.chat.ru
OJTHOH INIOCKOCTH
92 CxkansipHo€ NMpOU3BEICHHE https://urok.1c.ru/http:/fcior.edu.ru
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Brruucnenue yrna mexuay

https://urok.1c.ru/http://fcior.edu.ruhttp

93 1
BEKTOPAMU B IPOCTPAHCTBE ://methmath.chat.ru
Ipocreiimme 3a1a4n ¢ https://urok.1c.ru/http://fcior.edu.ruhttp:/
94 BekTOpaMH 1 methmath.chat.ru
Ipocreiimme 3axaun ¢ https://urok.1c.ru/http://fcior.edu.ruhttp:/
95 BeKTOpaMII 1 methmath.chat.ru
96 [IpocTreiimue 3aga4m ¢ 1 https://urok.1c.ru/http://fcior.edu.ruhttp
BEKTOpaMU ://methmath.chat.ru
97 [Ipocreitmme 3agauu ¢ | /
BEKTOpaMHU
08 O00011IEHNE U CUCTEMATU3AIUS 1 https://urok. 1c.ru/http://fcior.edu.ruhttp
3HAHUN ://methmath.chat.ru
99 O000I11IeHNE U CUCTEMATU3AIUS |
3HAHUU
100 Wrorosas koHTposibHasA paboTa 1
101 HToroBast KOHTpOJIbHAsA paboTa 1
102 0O00011IeHne 1 | https://urok. 1c.ru/http://fcior.edu.ruhttp
cucTeMaTu3alusI3HaHui ://methmath.chat.ru
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hdara DyieKkTpoHHbBbIE (IIU(POBHIE)
Tema ypoka KoHTposbH IpakTHyeckune
n/n Bcero u3ydyeHuss o0pasoBaTe/bHbIE PECypPChl
ble paboThI padoThI

[ToBTOpEHME TEMBI https://urok.1c.ru/http://fcior.edu.ruhttp://m
] "Koopaunatsl BeKTOpa Ha | ethmath.chat.ru

IIJIOCKOCTH U B

npocrpaHcrae”

IToBTOpEHUE TEMBI https://urok. 1 c.ru/http:/fcior.edu.ruhttp://m
2 "CkansipHOe MPOU3BEACHUE 1 ethmath.chat.ru

BEKTOpPOB"

IToBTOpEHME TEMBI https://urok. 1 c.ru/http:/fcior.edu.ruhttp://m
3 "Boruncnenue yria Mexmay 1 ethmath.chat.ru

BEKTOpPaMHU B MPOCTPAHCTBE"

[ToBTOpEHME TEMBI https://urok.1c.ru/http://fcior.edu.ruhttp://m
4 "YpaBHeHUE NPAMOH, ! ethmath.chat.ru

MPOXOASIIEH uepes3 aBe

TOYKH"

YpaBHEHHE IUIOCKOCTH, https://urok.1c.ru/http://fcior.edu.ruhttp://m
5 HOpMaJlb, ypaBHEHUE 1 ethmath.chat.ru

MIJIOCKOCTH B OTPE3Kax

YpaBHEHHE IOCKOCTH, https://urok.1c.ru/http://fcior.edu.ruhttp://m
6 HOpMaJlb, ypaBHECHUE 1 ethmath.chat.ru

MJIOCKOCTH B OTPE3Kax

https://urok.1c.ru/http://fcior.edu.ruhttp://m

7 BexropHoe nmpousBeneHne 1 ethmath.chat.ru
8 JInHeliHbIE HEPABEHCTBA, 1 https://urok.1c.ru/http:/fcior.edu.ruhttp://m
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JIMHENHOE
MpOrpaMMHPOBAHUE

ethmath.chat.ru

JInHeliHbIE HEPABEHCTBA,

https://urok.1c.ru/http://fcior.edu.ruhttp://m

METOI CIIEI0B

9 JIMHEHHOE ethmath.chat.ru

MpOorpaMMHUpPOBaHUE

AHanuTHYEeCKHE METOIEI https://urok.1c.ru/http://fcior.edu.ruhttp://m
10 pacuéra yria Mexmay ethmath.chat.ru

MPSIMBIMU B MHOTOT'PaHHHKAX

AHanuTHYECKUE METOIEI https://urok.1c.ru/http://fcior.edu.ruhttp://m
1 pacuéra yria MexIy ethmath.chat.ru

IUIOCKOCTSIMU B

MHOTOIpaHHUKaX

dopmyiia pacCTOSAHUA OT https://urok. 1 c.ru/http:/fcior.edu.ruhttp://m
12 TOYKH IO INIOCKOCTH B ethmath.chat.ru

KOOpJMHATaxX

Haxox/IeHHe PaCCTOSHMUIL OT https://urok.1c.ru/http://fcior.edu.ruhttp://m
13 TOYKH JI0 TIIOCKOCTH B KyOe ethmath.chat.ru

HaxoxeHue paccTossHUM OT https://urok.1c.ru/http:/fcior.edu.ruhttp://m
14 TOYKH JIO INIOCKOCTH B ethmath.chat.ru

MPaBUIILHON TUpaMUE
15 KontponbHas padota

"AHanmuTuuyeckast reomerpus"

CeueHust MHOTOIPaHHUKOB: https://urok.1c.ru/http:/fcior.edu.ruhttp://m
16 CTaHJapTHHIC ethmath.chat.ru

MHOTOTPaHHUKH
7 CedeHNs MHOTOrPaHHHKOB: https://urok.1c.ru/http://fcior.edu.ruhttp://m

ethmath.chat.ru
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CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHbIE MJIOCKOCTH,

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

18 [IepeceyeHus NpsAMbIX U

IIJIOCKOCTEN

[TapatenpHbie IpsIMBIE U https://urok.1c.ru/http://fcior.edu.ruhttp:/m
19 IUTOCKOCTH: TTapajljIebHBIC ethmath.chat.ru

ceueHus

[TapamienpHble IpsIMBIE U https://urok.1c.ru/http://fcior.edu.ruhttp://m
20 MIJIOCKOCTH: PAcuéT ethmath.chat.ru

OTHOLUEHUH

[TapannenwHbIC TPsIMBIE U https://urok. 1 c.ru/http:/fcior.edu.ruhttp://m
71 IIJIOCKOCTH: YIJIbl MEXIY ethmath.chat.ru

CKPELIUBAIOIIMMUCS

PSIMBIMU

[IepnieHaAuKyIsIpHBIE NIPSMBIE https://urok. 1 c.ru/http:/fcior.edu.ruhttp://m

Y TUTOCKOCTH: CTAHIapTHbIE ethmath.chat.ru
22 apel EPIEHIUKYISAPHBIX

IIJIOCKOCTEN U MPSAMBIX,

CUMMETPUHU MHOTOTPAHHUKOB

IlepnieHquKynspHBIE IPSAMBIE https://urok.1c.ru/http:/fcior.edu.ruhttp://m
23 U TJIOCKOCTH: TEOpEMA O TPEX ethmath.chat.ru

MEPIEHIUKYISIPAX

IlepnieHquKynspHBIE IPSAMBIE https://urok.1c.ru/http:/fcior.edu.ruhttp://m
24 U IJIOCKOCTH: BBIYHCIICHUS ethmath.chat.ru

JUIMH B MHOTOTpaHHHUKaX

[ToBTOpEHME: TIOIIAAN https://urok.1c.ru/http://fcior.edu.ruhttp://m
75 MHOT'OYTOJILHUKOB, (POPMYJIIBI ethmath.chat.ru

JUTS TITOIIA/ICH, COOOpaKeHHs
noxoous
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26

IToBTOpenue: iomanu
MHOT'OYTOJIbHUKOB, (POpMYJIbI
IS TUTOILA/ied, cCOOOpaXkKeHus
noxoous

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

27

IToBTOpenue: iomanu
MHOT'OYTOJILHUKOB, (hOPMYITbI
IS TUTOILA/ied, cCOOOpaXKeHus
noxoous

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

28

IInomanyu ceueHmit
MHOTOTPaHHUKOB: TIOIIAIA
ITIOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHUs
noxoous

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

29

[lmomanu ceuennii
MHOTOTPaHHUKOB: IUIOIIA U
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, COOOpaXKeHUs
noo0us

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

30

KonTponbhas padora
"[ToBTOpeHME:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHUKOB"

31

32

33

O0BéM Tema. O0bLeEM
MPSMOYTOJIBHOTO
napajuiesieumne/ia

3anaun 00 yaABOCHUHU Ky0a, O
KBaJparype Kyoa; o
TPUCEKITUH yTiia

CrepeomeTpuueckue 3a1auu,

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

https://urok.1c.ru/http://fcior.edu.ruhttp://m
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CB3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napauie/ieuIe a

ethmath.chat.ru

[IpuxnagHeie 3a1a4u,
CBSI3aHHBIE C BBIYMCIICHUEM

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

34 .

00bEMa PSMOYTOJIBHOTO

napajiesnenunena

https://urok.1c.ru/http://fcior.edu.ruhttp://m

35 OO0BEM IPSAMOI TPU3MBI ethmath.chat.ru

CrepeomeTpuueckue 3a1auH, https://urok.1c.ru/http://fcior.edu.ruhttp://m
36 CBSI3aHHBIE C BEIUUCIIEHUEM ethmath.chat.ru

00BEMOB MIPSAMOK TTPU3MBI

[Ipuknagueie 3a1a4u, https://urok.1c.ru/http://fcior.edu.ruhttp://m
37 CBSI3aHHBIE C 00BEMOM ethmath.chat.ru

MPAMON MPU3MBbI

Brrancienne 00bEMOB TEI C https://urok.1c.ru/http://fcior.edu.ruhttp://m
33 MMOMOIIBIO OMIPEACIEHHOTO ethmath.chat.ru

unrerpana. O0bEM

HAaKJIOHHOM IPU3MBbI

Brrancienne 00bEMOB TeI C https://urok.1c.ru/http://fcior.edu.ruhttp://m
19 MIOMOIIBIO OTIPEETEHHOTO ethmath.chat.ru

unrerpana. O0bEM

MTAPAMUTBI

dopmyna 06bEMa MUPaAMUIBL. https://urok.1c.ru/http:/fcior.edu.ruhttp://m
40 OrHorienre 00EMOB ethmath.chat.ru

MUPaMH]T C OOIIHUM YTIIOM
" DopMmyla 06bEMA THPAMULIBL. https://urok.1c.ru/http://fcior.edu.ruhttp://m

OTtHoleHne 00BLEMOB

ethmath.chat.ru
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MUPaMUJL ¢ OOIIUM YTIIOM

CrepeoMeTpuueckue 3aaauu,

https://urok.1c.ru/http://fcior.edu.ruhttp://m

42 CBSI3aHHBIE C 00BEMaMU ethmath.chat.ru

HAaKJIOHHOH IPU3MBbI

CrepeoMmeTpuyecKHe 3a1a4u, https://urok. 1c.ru/http://fcior.edu.ruhttp://m
43 CBsI3aHHBIE C 00BEMaMU ethmath.chat.ru

MUPAMUIBI

IIpukinagneie 3a7a4M 1O TEME https://urok. 1 c.ru/http://fcior.edu.ruhttp://m
44 "O0BEMBI TEN", CBA3aHHEIE C ethmath.chat.ru

00BEMOM HAKJIIOHHOHN TIPU3MBI

[IpuknagHele 3a1a4u MO TEME https://urok.1c.ru/http://fcior.edu.ruhttp://m
45 "O0BEMBI TEN", CBA3aHHEIE C ethmath.chat.ru

00BEMOM TTHPAMUIBI

[Tpumenenne 00BHEMOB. https://urok.1c.ru/http://fcior.edu.ruhttp://m
46 Brruucnenue paccrosius 10 ethmath.chat.ru

ITOCKOCTH
47 KonrtponbHas padora "O6béM

MHOrOrpaHHHuKa"

Hwmaapuyeckas https://urok.1c.ru/http://fcior.edu.ruhttp://m
43 MMOBEPXHOCTh, 00pa3yroIIne ethmath.chat.ru

HAITMHIPUYECKOU

IOBEPXHOCTH

Hunuaap. [psamoit kpyroBoi https://urok.1c.ru/http:/fcior.edu.ruhttp://m
49 uwmeap. [momans ethmath.chat.ru

MOBEPXHOCTU LIUITUHIPA

Konnueckas noBEpXHOCTB, https://urok.1c.ru/http:/fcior.edu.ruhttp://m
50 oOpa3zyromre KOHHIeCKOM ethmath.chat.ru

noBepxHoctu. Konyc
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Ceuenue koHyca

https://urok.1c.ru/http://fcior.edu.ruhttp://m

51 IJIOCKOCTBIO, TTapaJIeIbHOM ethmath.chat.ru

IUIOCKOCTH OCHOBaHUS

VY ceu€HHbI KOHYC. https://urok. 1c.ru/http:/fcior.edu.ruhttp:/m
52 N300paxkeHne KOHYCOB U ethmath.chat.ru

YCE4YEHHBIX KOHYCOB

ITmomane OOKOBOI https://urok.1c.ru/http://fcior.edu.ruhttp://m
53 MTOBEPXHOCTHU U MOJTHOU ethmath.chat.ru

MMOBEPXHOCTU KOHYCA

ITnowane OOKOBOMI https://urok.1c.ru/http://fcior.edu.ruhttp://m
54 MOBEPXHOCTU U MOJTHON ethmath.chat.ru

MMOBEPXHOCTU KOHYCa

CrepeomeTrpuueckue 3a1auu https://urok. 1 c.ru/http:/fcior.edu.ruhttp://m
55 Ha JOKa3aTelIbCTBO U ethmath.chat.ru

BBIYHCIICHUE, TOCTPOCHUEM

CEUYEeHMI IWINHPA, KOHYyCa

CrepeomeTpruueckue 3a1aun https://urok.1c.ru/http://fcior.edu.ruhttp://m
56 Ha JOKa3aTeJIbCTBO U ethmath.chat.ru

BBIYHMCIIEHHE, IOCTPOECHUEM

CEUYEeHMI IIMINH/IPA, KOHYyCa

TIpuKIIagHbIC 3a1a4K, https://urok.1c.ru/http://fcior.edu.ruhttp://m
37 CBSA3aHHBIE C LIMJIMHIPOM ethmath.chat.ru

TIpuKiajHbIe 3a1a4H, https://urok.1c.ru/http://fcior.edu.ruhttp://m
38 CBSI3aHHBIC C IIWJIMHIPOM ethmath.chat.ru

https://urok.1c.ru/http://fcior.edu.ruhttp://m

59 Coepa n map ethmath.chat.ru
60 [lepeceuenue cheps! u mapa https://urok. 1c.ru/http://fcior.edu.ruhttp://m
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¢ mockocthio. Kacanue mapa
U cepsl TNIOCKOCThI0. Bun u
n300pakeHHE 1mapa

ethmath.chat.ru

[Tepeceuenue chepsr u mapa
¢ wiockocThio. Kacanue mrapa

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

61
1 cdepbl TIOCKOCThI0. Bua u
n300pakeHHE 1mapa
0 Ypasuenue chepsr. [Lnomas https://urok.1c.ru/http://fcior.edu.ruhttp://m
cheps! 1 eé uacreii ethmath.chat.ru
https://urok.1c.ru/http://fcior.edu.ruhttp://m
63 Cummerpust chepbl 1 1wapa ethmath.chat.ru
CrepeomeTrpuueckue 3a1a4u https://urok. 1 c.ru/http:/fcior.edu.ruhttp:/m
Ha JI0Ka3aTeIbCTBO U ethmath.chat.ru
64 BBIYMCJICHHE, CBSI3aHHBIC CO
cdepoil u mapom,
IMOCTPOEHUEM UX CEUCHUH
IUIOCKOCTBIO
CrepeomeTrpuueckue 3agadn https://urok.1c.ru/http:/fcior.edu.ruhttp://m
Ha JOKa3aTelIbCTBO U ethmath.chat.ru
65 BBIYMCJICHHUE, CBSI3aHHBIC CO
cdepoii u mapom,
IMOCTPOEHUEM UX CEUCHUH
IUIOCKOCTBIO
[Ipuxnagueie 3a1auu, https://urok.1c.ru/http://fcior.edu.ruhttp://m
66 CBsI3aHHBIE CO chepoil ethmath.chat.ru
mapom
67 IToBTOpEHME: OKPYKHOCTH HA https://urok.1c.ru/http:/fcior.edu.ruhttp://m

IIJIOCKOCTH, BBIYHCIICHHUA B
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OKPYXHOCTH, CTaHJapTHBIC
noxoous

ethmath.chat.ru

Pazauunsie KOM6I/IHaI_II/II/I TCII

https://urok.1c.ru/http://fcior.edu.ruhttp://m

68 BpallIeHus U ethmath.chat.ru

MHOT'OTPaHHUKOB

3amaun no Teme "Tena u https://urok. 1c.ru/http://fcior.edu.ruhttp://m
69 MMOBEPXHOCTHU BpauieHus" ethmath.chat.ru

3amaun no Teme "Tena n https://urok.1c.ru/http://fcior.edu.ruhttp://m
70 MOBEPXHOCTH BpamieHus" ethmath.chat.ru
71 Kontponbnas padora "Tena u

MOBEPXHOCTH BpamieHus"

O06wém nummaapa. Teopema https://urok.1c.ru/http://fcior.edu.ruhttp://m
72 00 00BEME psMOTO ethmath.chat.ru

HUAJTUHIPA

Brrancienne 00bEMOB TEI C https://urok.1c.ru/http://fcior.edu.ruhttp://m
73 MIOMOIIBIO ONPEIEITIEHHOTO ethmath.chat.ru

unTerpana. O6bpEMKOHyca

Inomanyu 60KOBOI M MOTHOM https://urok. 1c.ru/http://fcior.edu.ruhttp://m
74 MMOBEPXHOCTU KOHYCa ethmath.chat.ru

CrepeoMeTpHuuecKue 3aJauy, https://urok.1c.ru/http:/fcior.edu.ruhttp://m
75 CBSI3aHHBIE C BEIUUCIIEHUEM ethmath.chat.ru

00BEMOB IMIUH/IPA, KOHYyCa

[Ipuknagaele 3a1a4u 10 TEME https://urok.1c.ru/http://fcior.edu.ruhttp://m
76 "OO0BEMBI U IIIOIIAIN ethmath.chat.ru

noBepxHocrel Ten"”
77 O0BEM m1apa 1 I1apoBOro https://urok.1c.ru/http:/fcior.edu.ruhttp://m

cektopa. Teopema 00 0OBEME
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78

79

mapa. [lnomans cdepsr.
CrepeoMeTpUUeCKUE 3a/1a4H,
CBSI3aHHBIC C BBIYMCIICHUCM
00BEMOB 111apa, apoBOro
CerMeHTa U IIapOBOTO
CeKTopa

[Ipuknagaelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM I11apa U IJIOMIAIBIO
cdepbl. COOTHOILIEHUS MEXKTY
IIJIOIIAIMU ITOBEPXHOCTEN U
00bEMaMH MMOTOOHBIX TEI

ITomoOusbIe Tena B
npoctpancTse. M3mMeHeHue
00BéMa 1pu o100 H.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BHIYMCIIEHUEM
00BEMOB TeJI U IIOMAAeH
ITOBEPXHOCTEH

ethmath.chat.ru

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru
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81

82

KonrtponbHas pabora
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

JIBM>KEHMSI IPOCTPAHCTBA.
OTtobpaxenus. [IBmxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JBIKEHUMN

Bunwl nBukenuit:
MapajuiebHbIN IIEPEHOC,
LIEHTPAJIbHAS CUMMETPUS,

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

https://urok.1c.ru/http://fcior.edu.ruhttp:/m
ethmath.chat.ru
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3epKajibHasi CHMMETPHS,
MIOBOPOT BOKPYT MPSAMOIt

83

[IpeoOpa3zoBanus mogooUs.
[Ipsimas u chepa Ditnepa

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

84

85

FCOMeTpI/I‘ICCKI/IC 3aJa4ud Ha
IIPUMEHCHUC IBUXCHUS

KonTponbnas pabota
"BekTopsb! B npocTpaHcTse"

https://urok.1c.ru/http://fcior.edu.ruhttp://m
ethmath.chat.ru

86

87

88

&9

O6o0mu1aromee MOBTOPEHNE
11 moHsATHI U METO/IOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"[TapaysienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IpoCcTpaHCTBE"

O6o061matoniee NOBTOPEHKE
11 moHsATHIA M METOOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"BexTops! B mpocTpaHcTee”

O6o061matoniee NOBTOPEHKE
11 moHsATHI M METOIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAaHUM:
"BexTopsl B mpocTpaHcTae”

O6o0m1aromiee MOBTOPEHUE
11 nmoHsATHIA U METOIOB Kypca
reomerpuu 10—11 kmnaccos,
CUCTEeMAaTH3aIHsl 3HAaHHH:

https://urok.1c.ru/http://fcior.edu.ru

https://urok. 1c.ru/http://fcior.edu.ru

https://urok. 1c.ru/http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ru
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"O6beM MHOTOTpaHHUKA"

90

O6o0maroiee MOBTOPEHHE
11 moHsATHI U METO/IOB Kypca
reomerpuu 10—11 kimaccos,
cUcTeMaTu3alus 3HaHW:
"O6beM MHOTOTpaHHUKA"

https://urok.1c.ru/http://fcior.edu.ru

91

O6o0maroiiee MOBTOPEHHE
11 moHsATHI U METO/IOB Kypca
reomerpuun 10—11 kimaccos,
CHCTEeMaTH3allus 3HAHUI:
"[1nomany MOBEpXHOCTH U
00BEMBI KPYTIIbIX TET"

https://urok.1c.ru/http://fcior.edu.ru

92

Oo6o0m1aromee MOBTOPEHNE
11 moHsATHI U METO/IOB Kypca
reometrpuun 10—11 kimaccos,
cHCTEeMaTH3aINsI 3HAaHUH:
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

https://urok.1c.ru/http://fcior.edu.ru
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94

95

Hrorosast KOHTpOIbHAS
paborta

HToroBast KOHTpONIbHAS
paborta

[ToBTOpeHue, 06001IeHNE 1
CUCTEeMaTH3aIvsl 3HAaHUH

https://urok.1c.ru/http://fcior.edu.ru

96

Hcropus pasButus
CTEPEOMETPUH KAK HAYKU U
€€ poJIb B pPa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://urok.1c.ru/http://fcior.edu.ru
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101

102

Hcropus pasButus
CTEpEOMETPUU KaK HAyKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasButus
CTEpEOMETPUH KaK HAYKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasButus
CTEpEOMETPUU KaK HAYKH U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasButus
CTEpPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropus pasButus
CTEpPEOMETPUH KaK HAyKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

Hcropus pazButus
CTEpPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTHUH
COBPEMEHHBIX UH)XEHEPHBIX U

https://urok.1c.ru/http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ru

https://urok.1c.ru/http://fcior.edu.ru



https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/
https://urok.1c.ru/

KOMITIBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

1. Teomerpus 10-11: Yue6. niis oOmieobpa3oBar. yupexaeHuii: 6a30BbIN U
npodui. ypoBuu/ [JI.C.Atanacsiu, B.®.byty3os, C.b.Kagomues u np.]- 22-
e u3a.-M.: [IpocsenieHue.

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. Maremaruka. ExxenenensHoe npuiiokeHue K razere «llepoe ceHTAOps»;
2. Maremaruka B mkoiie. ExxeMecssuHblil HAy4HO-METOANYECKUN  JKypHal.

3. COopHuKHU 1151 TOATOTOBKHU U mipoBeaeHus EI'D nmon pegakuueit AieHko
2023 rT.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- OTKpBITHIN OaHK 3a7aHui 0 Matematuke www.fipi.ru
- OenepasbHBINA LIEHTP TECTUPOBAHUSA WWW.rustest.ru
- Pemry EI'D https://ege.sdamgia.ru/
- https://resh.edu.ru/office/user/profile/
- https://www.yaklass.ru/
- https://ege.sdamgia.ru


https://www.google.com/url?q=http://www.fipi.ru&sa=D&usg=AFQjCNHw7jOQ9IRP3UL3fgmt5piGTNqp1A
https://www.google.com/url?q=http://www.rustest.ru/&sa=D&usg=AFQjCNH8kG87N6f4EzZEenAEmv-l1iYhqg

