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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIIBUIAaTb M OINPOBEPraTb THIIOTE3bl HENOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABIISAIONIEH mpeaMeTHON obmactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCHOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM,;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHNE YMEHHUS pacliO3HAaBaTh HAa YepTEkKax, MOACIAX U B pealbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOpHil, (popMHpoBaHHME MOHUMAHUS POJIM AKCMOMATUKU TpU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4aronnxcsi, M03HABATEIbHON aKTUBHOCTH, HCCIIEOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisawoTcs: «lIpsiMble W IUIOCKOCTH B IIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM YpPOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHoil padboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUCCKUMH TTOHATUSIMH M HAaBBIKAMU ITOCJIEI0OBATEIBLHO M MIOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTh OOYYAIOMIMXCA K TPOAOIIKEHUI0O H3YyUYCHUS MATeMaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, TmpsiMas, IJIOCKOCTh,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CICACTBUS U3 HUX.

B3auMHoe pacnosioxkeHue MpsMBIX B MPOCTPAHCTBE: IEepeceKarorecs,

NapajulejibHble W CKpelmBaromuecss npsmMble. [Ipu3Haku CKpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalICIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, NAPAJLIEIBHOCTD TPEX NPSIMBIX, TAPAIUIENBHOCTD IPAMON
u 1iockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHONW MPOEKIUU. YTl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. llapauienbHOCTh MIIOCKOCTEN: NapajuieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpajlp, NapajuleenuIe],
MMOCTPOEHUE CCUCHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  ITUIOCKOCTEM: TNPU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSMOM U IUIOCKOCTBIO, JIBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXrpaHHbId U MHOTOIPAHHBIC YTJIbI.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOWCTBAa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJIHAsS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTHM MHOTOorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnUpamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOep M OOKOBBIX T'paHel
MPaBWJIBHOW mnupamuabl. [IpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS MpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O TMpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JOJIEKa’Ip U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOW MHPAMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielienunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETpPUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IMPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHHE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamienenunena. Teopema O pPa3loKEHHMH BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTH,
cepuueckas TOBEPXHOCTb, OOpasyrolue moBepxHocTeld. Tema BpaleHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHue Ten
BpalleHUs1 Ha TJIOCKOoCTU. Pa3BépTka mumuHapa U koHyca. Cummerpus chepbl U
niapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW MpPU3MBI, LWIKHIpa, TUpaMUIbl U KoHyca. O0BbEM mapa ¥ 1mapoBOro
CErMEHTA.

KomOunauuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONHCaHHAas oKojo IwuHapa. llepeceuenune cdepsl U mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopauHaT B npocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNbHBIM IMEPEeHOoC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNpPOCHI M APYroe), yYMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUIUCKOrO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHbBIE IIJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS pelieHus 3ajady B 00JiacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHWEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemnieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00bEKTa, SIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIOB, aHAIM3HPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAY PEIICHUS 3aJauH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXKICHUA C CYXKICHUAMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pElIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSAM, OOBICHATH IPUUHHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mMpu pelleHHH Y4eOHbIX 3a7ad, IPUHUMATh 1€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (popMax paboThl (0OCykaAeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOZHO OMEpPUPOBATH OCHOBHBIMU TIOHSTHSIMH CTEPEOMETPUH  TIPHU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e IPUMEHATh AKCHUOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJTaCCU(UIIMPOBATh B3aUMHOE PACIOJOKEHHE TIPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOZHO  OMEpUPOBATh TMOHSATUSMH, CBS3aHHBIMH C  yIriaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOTHO OMIEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH;



¢ CBOOOJTHO pacrmo3HaBaThb OCHOBHBIE BHJABI MHOTOTPAHHUKOB (TpU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCU(UUIMPOBATh ~ MHOTOTPAHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIaCCU(pUKaALUY;

¢ CBOOOJHO  ONEpUPOBAaTh  IMOHATUSIMHU, CBSI3AHHBIMM C  CEUCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBIIOJIHATH NapaJLIEIbHOE, HEHTPAIBHOE U OPTOrOHAJIBHOE MPOEKTUPOBAHUE
(Guryp Ha IIO0CKOCTb, BBIIOJHATE N300pakeHUs (PUryp Ha MIIOCKOCTH;

e CTPOUTh CEYEHHsI MHOTOTPAaHHUKOB DPa3jIM4YHBIMA METOAAMH, BBIIIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCJIATH IJIOIIAIM TOBEPXHOCTEN MHOITOTPAaHHUKOB (IIpU3Ma, MUPaMHJIa),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYIL;

e CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OChb M IUIOCKOCTh CHUMMETpPUU
duryps;

e CBOOOZHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

* BBIIIOJIHATD ACUCTBUS HAJl BEKTOPaMU;

epelIaTh 33JaYM Ha JOKAa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaXOXKJEHUE T'€OMETPUUYECKUX BEJIMYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELICHUM MAaTEeMAaTHYECKUX 3aJ]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHSATh  IPOCTEUIINE MPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKATh, MPEOoOpPa3OBbBIBATH M HHTEPIPETHPOBATH HH(OpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
4epTexkax U pUCyHKax;

e IDUMEHSTH  MOJYYEHHbIE 3HAHUA Ha TMpaKTUKE: CpPaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce IOUCKa pEelIeHUusT MaTeMaTU4ecKd  CcQOpMyIHpPOBAHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha SA3bIKE TI'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUYECKUX BEITUYHH;

e UMETh TpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTUS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



¢ CBOOOJTHO OIEPUPOBATH TOHATHUSMH, CBA3aHHBIMH C IMHJIMHAPUYECKOM,
KOHMUYECKOH U CEepuuecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

e OTIEPUPOBATH MOHSTUSAMH, CBSI3aHHBIMHU C TEJIAMHU BPAILCHUS: LUUIUHIPOM,
KOHYCOM, c(hepoii u mapowm;

e pacro3HaBaTh TeJia BpalleHus (IWIMHAP, KOHYC, cdepa U 1map) U 0ObICHATD
CHIOCOOBI MOTYYCHHsI TEJ BPaICHHS;

e KJIacCCU(UIIMPOBATh B3AUMHOE PACIIOJIOKEHUE CPEPHI U TUIOCKOCTH;

e BBIUHUCIISITh BEJIMYUHBI SJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

¢ CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMH C KOMOWHAIIUSIMHU Te
BpallleHUsi U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKIY IJIOIIAIIMHU MOBEPXHOCTEN M 00BEMaMuU
ITOTO0OHBIX TEN;

e U300pakaTh U3ydaeMble (UIYpbI, BBIIOJHATh (BBIHOCHBIE) IIJIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

e U3BJIEKATh, WHTEPIPETHUPOBATh W MNpeoOpa3oBbIBaTh HH(MOpMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
4epTekax U pUCyHKax;

 CBOOOJTHO ONEPUPOBATH MOHITHEM BEKTOP B POCTPAHCTBE;

e BBIMOJIHSATH ONEpalliy HaJl BEKTOpaMu;

¢ 33/1aBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pEIIATh F€OMETPUYECKUE 3a/1a4M HA BBIYMCIIEHUE YIJIOB MEXIY NPSIMBIMHA U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUNA OT TOYKH JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPU PEIICHHH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATHUAMH, CBSI3AHHBIMU C JIBHDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

¢ BHIIIOJIHATh ~M300pa)KEHUSI MHOTOIPAaHHUKOB M TeJl BpalleHHs Npu
MapaJyIeIbHOM  TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

e CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB W TeJl BPAILCHUS: CEUEHUS ILWIUHJIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALINE YePE3 BEPILINHY ), CEUEHUS 11apa;

* ICNIOJB30BATh METOABl IIOCTPOECHHUS CEUEHUW: METOJ CJIEJ0B, METO[
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



e IOKa3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

e IPUMEHATh TEOMETPUYECKHE (aKThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIArarllnX HECKOJIBKO IIAaroB pELICHUS, €CIH YCJIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

epellIaTh 3aJayd HA JIOKA3aTEeJIIbCTBO MATEMAaTHYECKHX OTHOLIEHUWA H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

e IPUMEHSATh MPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

e IPUMEHSATH MOJYYCHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATh, AHATU3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyalllH, MPUMEHATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBbI, CBOMCTBA B IMPOLECCE IOUCKA PEHICHUS MaTeMaTH4YEeCKU
c(opMyIUPOBAHHON MPOOJIEMBI, MOJIEIHPOBATh peallbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, HUCCIIEA0BATh TIOCTPOEHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
reOMETPUYECKUX TIOHATUH U TEopeM, ammapara aireOpbl, pemarhb
NPaKTUYECKUE 3aJlayd, CBS3aHHBIE C HAXO0XJECHHUEM TI'€OMETPUUYECKUX
BEJINYMH;

e UMETh IMPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIe
n/n NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
https://lesson.edu.ru/02.3/10
1 Brenenue B ctepeoMeTpuio 23 1 b s
resh.edu.ru
5 B3anmHoe pacnonokeHue npsMbIX B 6 1 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE resh.edu.ru
3 [TapamenpHOCTB IPSIMBIX U INIOCKOCTEH B 8 0 https://lesson.edu.ru/02.3/10
MIPOCTPAHCTBE resh.edu.ru
4 [lepneHquKyISIPHOCTD MPSAMBIX U o5 0 https://lesson.edu.ru/02.3/10
IUIOCKOCTEH B MPOCTPAHCTBE resh.edu.ru
https://lesson.edu.ru/02.3/10
5 VYriel 1 paccTosTHUA 16 1 PS.ITES s
resh.edu.ru
https://I .edu.ru/02.3/10
6 MHororpanHuku 7 1 DS IPESS0N. 0L I
resh.edu.ru
https://lesson.edu.ru/02.3/10
7 BekxTops! B IpocTpaHcTBE 12 0 b
resh.edu.ru
8 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 5 5 https://lesson.edu.ru/02.3/10
3HaHUH resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10
https://lesson.edu.ru/02.3/10

11 KJIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckas reoMeTpHs 15 1 https://lesson.edu.ru/02.3/11
2 Hosropente, 0606meHPuIe " 15 1 https://lesson.edu.ru/02.3/11
CUCTeMaTH3alusl 3HAaHHUH
3 O0BEéM MHOTOTPaHHUKA 17 1 https://lesson.edu.ru/02.3/11
4 Tena BpameHus 24 1 https://lesson.edu.ru/02.3/11
I N
5) JIOLALH [IOBEPXHOCTH i1 00BEMEI 9 1 https://lesson.edu.ru/02.3/11
KPYIJBIX TENI
6 JIBrokeHus 5 1 https://lesson.edu.ru/02.3/11
I1 06006
7 OBTOPEHHE, 000 meHPuIe 1 17 2 https://lesson.edu.ru/02.3/11
CUCTeMaTH3alusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThI

Jara
U3y4YeHH s

DJleKTPOHHBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcbl

OcHoBHbIE IIpaBUIIA
M300paKeHUs Ha PUCYHKE
TUIOCKOCTH, MapajuIeIbHbBIX
PSMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, MI0CKOCTb,
npoctpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(OTpe3KoB), cepeaAHBI OTPE3Ka

ITonsTus: nepecekarommecs
IIJIOCKOCTH, IEpeceKaroIuecs
npsiMasi ¥ MIOCKOCTb;
MOJIYTIPOCTPAHCTBO

05.09.2023

05.09.2023

07.09.2023

https://resh.edu.ru/subject/lesson/4756/start/203543/

https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-
9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10

[TonsiTust: mepecekaronecs
IUIOCKOCTH, IT€PECEKAIOLINECs
npsiMasi ¥ IMJI0CKOCTb;
HOJYyIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX

buryp, HeCyIECTBYIOIUX
00BEKTOB

12.09.2023

12.09.2023

https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-
b3fa-h9213890e77d?backUrl=%2F02.3%2F10

MHororpaHHUKH, U300pakeHne
IPOCTEHIINX MPOCTPAHCTBEHHBIX

14.09.2023



https://resh.edu.ru/subject/lesson/4756/start/203543/
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-db2cab0bdbf7?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/824b5b2a-11dc-473a-b3fa-b9213890e77d?backUrl=%2F02.3%2F10

¢buryp, HeCyIEeCTBYIOIINUX

00BEKTOB

AKCHOMBI CTEPEOMETPUH U
HepBbIE CIEJCTBUS U3 HUX

19.09.2023

AKCHOMBI CTEPEOMETPUU U
NIEPBBIE CJICJCTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U
HepBbIE CIEJCTBUS U3 HUX

19.09.2023

21.09.2023

10

11

12

AKCHOMBI CTEPEOMETPHUH U
INEPBLIC CIICACTBUA U3 HUX.
CniocoObl 3a1aHUS IPSIMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHust IPSIMbIX U
IJIOCKOCTEM

AKCHOMBI CTEPEOMETPHUH U
INEPBLIC CICACTBUA U3 HUX.
CniocoObl 3a1aHUS IPSIMBIX U
MJIOCKOCTEN B TPOCTPAHCTBE.
O06o03HaueHus IPSIMBIX U
MJIOCKOCTEM

N3obpaxenue ceueHuit
nUpaMu/Ibl, KyOa U IPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 UX
pEbpa. N3o0paxkenue
nepeceyeHus! MoTy4eHHbIX
mockocrel. PackpammyBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU
LIBETaMU

26.09.2023

26.09.2023

28.09.2023

https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-

bfb9-f6da8038efd2?backUrl=%2F02.3%2F10

13

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBIL,
KOTOPBIC MPOXOIAT Yepe3 UxX
pé6pa. N3obpaxenue
nepeceueHUsl MOJTyUYeHHBIX

03.10.2023



https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfb9-f6da8038efd2?backUrl=%2F02.3%2F10

II0cKocTel. PackpammBanue
MOCTPOEHHBIX CEYEHUN pa3HbIMU
[IBETAMH

14

15

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOISAT Yepe3 UX
pébpa. M3obpakenue
nepeceueHHsI MOJTyYSHHBIX
mockocrel. PackpaimmyBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMH

M3o0paxenue ceueHuit
NUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIC ITPOXOJIAT Yepe3 UX
pe&opa. N3o0pakeHune
MIEPECCUCHUS TTOTYICHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CEYCHUN Pa3HBIMHU
[[BETaMU

03.10.2023

05.10.2023

16

17

Mertozn cienoB Ui HOCTPOSHHUS
CEYEeHU I

Mertozn cienoB Ui HOCTPOSHHUS
ceueHuii. CBolCTBa nepecevyeHuit
OPSMBIX M IJIOCKOCTEN

10.10.2023

10.10.2023

18

Mertozn cienoB Ui HOCTPOSHHUS
ceueHuii. CBolCTBa nepecevyeHuit
OPSMBIX M IJIOCKOCTEN

12.10.2023

19

IToctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3iaHre BEBIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
IIOCTPOEHHUS

17.10.2023

20

[locTpoenue ceuenuii B




21

22

23

nupamuze, Kyoe o TpéM TouKaM
Ha péOpax. Co3maHne BEHIHOCHBIX
YepTexei U 3aKch I1aroB
MOCTPOCHHMSI

IToctpoenue ceueHuii B
nupamuie, Kyoe rmo TpéM Toukam
Ha péOpax. Co3maHne BEHIHOCHBIX
YepTeKei U 3aluCh 11aros
IOCTPOCHHMSI

IToctpoenue ceuenuii B
nupamuie, Kyoe rmo TpéM Toukam
Ha péOpax. Co31aHne BEHIHOCHBIX
YEePTEKEH 1 3aIUCh [1aroB
IOCTPOCHHMSI

[IoBTOpEHME TUIAHUMETPUN:
Teopema 0 IpoONOPLIUOHATIBHBIX
orpeskax. [Tomobue
TPEYrOJIbHUKOB

17.10.2023

19.10.2023

24.10.2023

24.10.2023

24

25

IloBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUYEHHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUH

KontponbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

26.10.2023

07.11.2023

26

27

B3aumHoe pacnionoxenue
MPSAMBIX B POCTPAHCTBE.
CxkpemmBaroiuecs npsiMble.
[Ipr3HaKu CKpeIUBaOIINXCS
npsmMbIX. [lapannensHbie npsMblie
B POCTPAHCTBE

Teopema o CyllleCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM

07.11.2023

09.11.2023




28

napasuleibHON JaHHOM MPSMOM,
IIPOXOJSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEH Ha
JlaHHOM npsimoit. Jlemma o
[IEPECEUCHNH MapajuIesIbHbIX
MPSIMBIX [JIOCKOCTHIO

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema o Tpéx nmapaniebHbIX
npsMeIx. Teopema o
CKPELIMBAIOIIUXCS MPSIMBIX

14.11.2023

29

30

31

32

33

[TapannensHOE MPOSKTHPOBAHHE.

OcHoBHBbIE CBOWCTBa
napanjebHOro
npoeKkTHpoBanus. M3o0paxenne
pasHbIX (hUTryp B mapasiesbHOMN
POCKIUH

lenTpanbHas mpoekuus. Yromi ¢
COHAIPAaBJIEHHBIMU CTOPOHAMH.
VYros Mexay NpsMbIMU

3aayM Ha JOKa3aTeNIbCTBO U
UCCIIEIOBaHNE, CBSI3aHHBIE C
PacIoI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

[ToHATHS: mapamIeNbHOCTh
IPSIMOM U TNIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH MIPSIMON U
mockocTh. CBOMCTBA
[apaJuIeIbHOCTH MIPSIMON U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha

BBIYMCJICHUE U J1OKa3aTCIbCTBO,
CBA3aHHBIC C ITApPaJIJICJIbHOCTBIO

14.11.2023

16.11.2023

21.11.2023

21.11.2023

23.11.2023

https://lesson.edu.ru/lesson/4940b757-cab7-49ef-

8314-e9f108d0d1c4?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/4940b757-cab7-49ef-8314-e9f108d0d1c4?backUrl=%2F02.3%2F10

34

35

36

37

HPSMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

IToctpoenue ceuenus,
MPOXOJSIIETO Yepe3 TaHHYIO
MNPSIMYIO HA YepTEXKE U
MapajuieIbHOTO IPYrod MPsSMO.
Pacuér orHOIIEHUI

[TapannensHas npoekuus,
MIPUMEHEHHUE TSl TOCTPOCHHMS
ceueHuil kyoda u
napasienenurnena. CBolcTBa
napajuviejenunea u mpu3Msl

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haku napajienbHOCTH JBYX
IJIOCKOCTEM

Teopema 0 napamieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICKALTYIO TaHHOU
MIJIOCKOCTH U CJIEJICTBUS U3 HEE

28.11.2023

28.11.2023

30.11.2023

05.12.2023

38

39

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O MapauIeIbHOCTH
IIPSIMBIX [IEPECEUYCHUS TIPU
MIEPECEUECHNH JIBYX
NapajleIbHbIX MIJIOCKOCTEH
TpeThen

CBoiicTBa napayyIeIbHBIX
IUIOCKOCTEH: 00 0Tpe3kax
NapauIeIbHBIX IPSIMBbIX,
3aKITFOYEHHBIX MEXIY
napauIeIbHBIMU MIJIOCKOCTSIMU; O
NIEPECEUEHUH NTPSIMOU € ABYMS
napauIeIbHBIMU MIJIOCKOCTSIMU

05.12.2023

07.12.2023




40

41

[ToBTopenue: Teopema ITudaropa
Ha IIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPHUSL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

12.12.2023

12.12.2023

42

CgoiicTBa KyOa u
PSIMOYTOJIBHOTO
napaiesenumne/a

14.12.2023

43

Bbruuciienue JUIMH OTPE3KOB B
KyO€ U IPSIMOYTOJIBHOM
napauielieure e

19.12.2023

44

45

46

47

48

49

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipru3nak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IUIOCKOCTH

[TepnieHIUKYIAPHOCTD NPSMON U
mockocty. [Ipru3nak
NEPIEHIUKYIIPHOCTU IPSIMON U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHANKYIISIPHON K ITIOCKOCTH

ITnockoctu n
NEePHEHANKYIISPHBIE UM IIPSIMbIE
B MHOFOFpaHHI/IKaX

ITmockoctn n
NEePHEHANKYIISPHBIE UM TIPSIMbIE
B MHOFOFpaHHI/IKaX
[lepneHauKyIsip ¥ HaKJIOHHAsA.
[TocTpoenue neprieHaUKyIsIpa U3
TOYKHU Ha IPAMYIO

19.12.2023

21.12.2023

26.12.2023

26.12.2023

28.12.2023

09.01.2024

https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-

8edb-c55b7c¢7321c8?backUrl=%2F02.3%2F10

https://lesson.edu.ru/lesson/93167e33-a6bf-4032-

8b8c-d839e07af2a5?backUrl=%2F02.3%2F10



https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-c55b7c7321c8?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-d839e07af2a5?backUrl=%2F02.3%2F10

50

[lepnieHAnKYJIAp U HAKIOHHASL.
[TocTpoeHue neprneHuKyspa u3
TOYKHU Ha MPSIMYIO

09.01.2024

51

Teopema o Tpéx
NepIeHIUKYIsIpax (mpsimMast u
obOparHas)

11.01.2024

https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-

bd8a-f4b7650c7257?backUrl=%2F02.3%2F10

52

Teopema o Tpéx
NePIeHIUKYIsIpax (mpsimMast u
obOpatHas)

16.01.2024

53

54

55

56

Yron MCIKAY CKPCIINBAOIIUMUCA
MMPAMBIMHA

[Tonck neprieHIMKyYIApHBIX
IPSAMBIX C IIOMOILBIO
NEPIEHAUKYIISIPHBIX IUNIOCKOCTEN

OpTtoroHanbHOE TPOESKTUPOBAHKE

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABWJIBHOM NPaMUIbI
C IMTOMOUIBIO OPTOrOHAIBHOMN
IIPOEKLIAN

16.01.2024

18.01.2024

23.01.2024

23.01.2024

57

58

[TocTpoenue ceuenuii kyoa,
TIPU3MBI, TPABHIILHON TTHPaMUIBI
C TIOMOIIBIO OPTOTOHAIBHOU
MIPOCKITUH

CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[InockocTn cMMMETpHI B
MHOT'OI'paHHHKaX

25.01.2024

30.01.2024

59

[Ipu3Hak nepneHauKyJIsSpHOCTH
MPSIMOM M TNIOCKOCTH KaK
CIIEICTBUE CUMMETPUH

30.01.2024

60

IIpaBuIbHBIE MHOTOTPAHHHUKH.



https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/09071ad6-8d3c-4414-bd8a-f4b7650c7257?backUrl=%2F02.3%2F10

61

62

Pacuér paccTostHuid OT TOUKHU J10
IUIOCKOCTH

[IpaBusibHBIE MHOTOTPAHHUKHU.
Pacuér paccTostHuid OT TOYKHU J10
IUIOCKOCTH

Crioco0bl ONyCTHTD
NEePIEHANKYIISAPbI: CUMMETpPHS,
CIBUT TOYKH I10 NTapaJLIECIbHON
MIPAMO

01.02.2024

06.02.2024

06.02.2024

63

64

65

Casur 1o HenapasuieJIbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KonTtponsnast padora "B3anmuoe
PAacIOIOKEHHUE PSIMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

[ToBTOpEHME: yroa Mexay
NPSMBIMH Ha TIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOIBHOM
TPEeYrojbHUKE, TEOpeMa
KOCHHYCOB

08.02.2024

13.02.2024

13.02.2024

66

[ToBTOpEHME: YrOI Mexay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

15.02.2024

67

I'eomeTpuyeckre MeTOAbI
BBIYMCIICHHS YIJIa MEXKIY
IPSIMBIMU B MHOTOI'PaHHHMKAX

20.02.2024

68

JIByrpansslii yroa. CBOMCTBO
JMHEHHBIX YTJIOB IBYTPAHHOTO

yria

20.02.2024

69

[lepnieHquKyIsIpHBIE TIIIOCKOCTH.
CsoticTBa B3aMHO
NEePHEHANKYISIPHBIX MIOCKOCTEN

22.02.2024

70

[Ipu3HaK nepneHuKyIIpHOCTH




71

72

IJIOCKOCTEM; TeopemMa o mpsiMoi
IIEPECEUCHUS IBYX IIIOCKOCTEN
NEePIEeHIUKYISIPHBIX TPETheil
IJIOCKOCTH

[IpssmMoyTOIBHBII
napajuiesenumnes; Kyo;
U3MEPEHMs, CBOMCTBA
IPSAMOYTOJIBHOTO
napajuiejenuneia

Teopema o0 quaroHayn
MPSIMOYT'OJIBHOTO
napajuieJenumnesa u clieCTBUE
13 HeE

27.02.2024

27.02.2024

29.02.2024

73

74

75

76

77

CrepeoMeTrpuueckue u
MPUKJIAHBIC 3a/1a41, CBSI3aHHbIC
CO B3aMMHBIM PACIIOJIOKEHUEM
MPSIMBIX U TJTIOCKOCTH

[ToBTOpEeHUE: CKpenBarOIKECs
IIpsIMBIE, ITApaJUICIIbHbIE
IIJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

[Tapa napannenbHbIX JI0CKOCTEN
Ha CKPELUBAOIINXCS IPSMBIX,
paccTOsIHUE MEXY
CKPEIIMBAIOIINUMUCS IPSIMBIMU B
IPOCTBIX CUTYaIUSIX

Paccrosane ot ToUkH 10
MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TIJIOCKOCTH

Brluucnenue paccTosHUN MEXTy
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
ITOMOILBIO IEPIEHIUKYIIIPHON
IIJIOCKOCTH

05.03.2024

05.03.2024

07.03.2024

12.03.2024

12.03.2024




78

TpéxrpanHslil yroJi, HEpaBeHCTBA
JUTSL TPEXTPAHHBIX YTJIOB.
Teopema [Tudaropa, Teopemsr
KOCHHYCOB M CHHYCOB JJIsI
TPEXTPAHHOTO yria

14.03.2024

79

DJIeMeHTHI ChepruIeCcKOi
FEOMETPUH: T€OAC3UUECKUE
JIMHUM Ha 3emiie

19.03.2024

80

81

82

KoHnTtpoinbHas padora "Y1iibl u
paccrosiHus"

CucreMaru3anys 3HaHUN
"MHOTrorpaHHuK 1 €ro
3JIEMEHTHI"

ITupamupa. Buasl nupamu.
[IpaBuibHas nupamuaa

19.03.2024

21.03.2024

04.04.2024

83

[Ipusma. IIpsamas u HakIOHHAS
npusMel. [IpaBuiibHas npusma

09.04.2024

84

[IpssMo#t mapainenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

09.04.2024

85

86

Brimykiible MHOTOTpaHHUKH.
Teopema Ditnepa

Boinykiible MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBuibHbIe U
MOJTyTIpaBUJIbHbIE
MHOTOTPaHHUKHU

11.04.2024

16.04.2024

87

88

89

KonTponsHas padora
"MHororpaHHuku"

[TonsTHE BEekTOpa HA MJIOCKOCTH
U B IIPOCTPAHCTBE

CymMma BEKTOpOB

16.04.2024

18.04.2024

23.04.2024




90

Pa3zHocTh BCKTOPOB

23.04.2024

91 [IpaBuno napasmienenumnena 25 04.2024
92 YMHOKEHHE BEKTOpa Ha YUCIIO0 30.04.2024

Paznoxxenne Bektopa 1o 6azucy
93 TPEX BEKTOPOB, HE JIEHKALLNX B 30.04.2024

OJTHOM TUIOCKOCTH
94 CkansipHO€ NpOU3BEICHUE 02.05.2024
95 Brruucnenue yrna mexuay

BEKTOpPAaMH B IPOCTPAHCTBE 07.05.2024
9% [Ipocreiinme 3agaun ¢

BEKTOpPaMHU 07.05.2024
97 [Ipocreitmume 3anauu ¢

BEKTOpaMHU 14.05.2024
98 IIpocreiimue 3anauu ¢

BEKTOpPaMHU 14.05.2024
99 IIpocreiimme 3amayu ¢

BEKTOPAMH 16.05.2024
100 O00011eHNEe U CUCTEMATU3ALIS

3HAHUU 21.05.2024
101 O06o00611eHNe U cUCTEeMaTU3ALUS

3HAHUHN 21.05.2024
102 HtoroBast kKoHTpoJIbHAs paboTa 23.05.2024
103 Hrorosast koHTpOIBHAS paboTa 23 05.2024
104 O00011eHNe U CUCTEMATU3 AL

3HAHUU 23.05.2024




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

104




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonTposbHbie
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkanspHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue Tems! "Boruncnenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
7 BexTopHoe npounsseneHne 1
3 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IpOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METOIBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMA B MHOTOTpaHHHKaX
12 dopmysa pacCTOSIHUS OT TOUKH 10 1




IJIOCKOCTH B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH 10

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KonTtponpsHas padora "AHanuruieckas
reoMerpust”

16 CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MIJIOCKOCTH, TIEPECeUEHUs IPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsMbIE U IIIIOCKOCTH:
napajuieIbHbIe CeUeHUs

20 [TapannenbHble NpSAMbIE U MIJIOCKOCTH:
Pacy€T OTHOLIEHUN

21 [TapamiensHbIe TPSIMBIE U TTTIOCKOCTH: YTJIbI
MEXYy CKPEIUBAOIIMMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE NAPhl MEPIEHIUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHMMETPUU
MHOTOTPAaHHUKOB

93 [lepnieHquKyAsipHBIE MIPSMBIE U TNIOCKOCTHU:
Teopema O TpeX MepHneHANKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTOCKOCTH:
BBIYMCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIONTIAAM MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: TIIONIAIU MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100Ms

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

30

31

32

KonTtponsnast padora "[loBTOpenue:
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPaHHUKOB"
O61éM Tena. OObEM MPSIMOYTOJIBHOTO
napasenenunesa

3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpudeckue 3a/1auu, CBI3aHHbIC C
00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

34

35

[IpuknanHelie 3a1a4u, CBSI3aHHBIC C
BBIYHCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napasuiesenumnena

O06BEM npsMOi IPU3MBI

36

CrepeoMeTpHuecKre 3aJaul, CBSI3aHHBIE C




BBIYUCIICHHEM 00BEMOB TPSMOI TPU3MBI

[Ipuknagabie 3a1a4u, CBSI3aHHBIE C 00BEMOM

37 IIPSAMOM TIPU3MBI
Brrancienrne 00bEMOB TEJ ¢ HOMOIIBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HAKJIOHHOM MPU3MBI
Boruuncienue 00EMOB T ¢ IIOMOIIBIO

39 onpenenéHHoro uaTerpaiga. Oobém
MAPaMUIbI

40 dopmyna 06bpéMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 ®opmyna o0béma nupamuabl. OTHOIICHKE
00BeMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUECKUE 3a]]a9d, CBI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUECKUe 3a]]a4d, CBI3aHHBIC C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OObEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM MUPAMUIBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PACCTOSHUS JI0 TIOCKOCTH

47 KonTtponsHas padora "O6béM
MHOIOTrpaHHHKaA"

48 Hunuaapudeckasi MOBEPXHOCTD,

o0pa3yroue UIHHIPUIECKON




IIOBEPXHOCTH

Humuaap. [psmoit KpyroBoi HUIHHAP.

49 [Imomane MOBEpXHOCTH LUIUHIAPA

50 Konunyeckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenue KoHyca IJIOCKOCTBIO,
MapajuIebHOM IJIOCKOCTH OCHOBAHUSA

50 Yceuénnslii konyc. M300paxkeHre KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTHU U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeoMeTpuuecKue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYHCIICHUE,
MIOCTPOECHUEM CEUEHUH IIMINHIPA, KOHYCa
CrepeoMeTrpuueckre 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
IIOCTPOCHHUEM CEUYECHUI LIMIMHIPA, KOHYyCa

57 [Ipuknanuble 3a1a4un, CBSI3aHHBIE C
WIMHAPOM

58 [Ipuknanuble 3a1a4um, CBSI3aHHBIE C
UIHHIPOM

59 Cdepa u map
[Tepeceuenue chepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwne mrapa u cdepsl miockoctsio. Bua un
u300pakeHue mapa

61 [Tepecedenne cdepsl U mapa ¢ MIOCKOCTHIO.




Kacanue mapa u cepsi mnockoctero. Bun u
n300pakeHHE 1apa

VYpasuaenue chepsl. [Lnomans chepst u eé

62 .
yacten

63 Cummetpus cdepsl U mapa
CrepeomeTpHuuecKue 3a1a4u Ha

64 JTIOKA3aTEebCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co c(hepoii u mapom, IOCTPOCHUEM UX
CEYEHUH TIOCKOCTHIO
CrepeomeTpuuecKue 3a1a4u Ha

65 JTIOKA3aTeIbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co chepoii U apom, TOCTPOCHUEM X
CEYEHUH TIOCKOCTHIO

66 [Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIUMCJICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
noxoous

68 Paznmunbie KOMOWHAIIMY TEIT BPAIICHUS U
MHOTOTPaHHUKOB

69 3amauu o Teme "Tena v MOBEPXHOCTH
BparnieHus"

70 3anaun o teme "Tena U MOBEPXHOCTH
BpauieHus"

7 KonTponbhas pabota "Tena u moBepXxHOCTH
BpauieHus"

79 O06Beém munuHapa. Teopema 06 00bEME

MPSAMOTro IUJIMH]IpA




73

Brruncnenne 00bEMOB TEI ¢ TTOMOIIBIO
onpenenéHHoro uaTerpaiga. OobpéM KoHyca

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpHUEeCcKHE 3a/1a4H, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

76

[Mpuknanueie 3apaun mo Teme "OO0BEMBI U
IJIOIIAAN TOBEpXHOCTEH Ten"

77

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00Béme mapa. [Tnomanes chepsl.
CrepeomeTpHyeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEHTA U IMApOBOI'0 CEKTOPa

78

[Ipuknanueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa 1
miomaaso cepbl. COOTHOLIEHUS MEXKITY
TUTOIIAISIMHA TTOBEPXHOCTEH 1 00BEMaMu
MOI0OHBIX Te

79

[TonoOHbIe TeNa B MPOCTPAHCTBE.
N3menenue 00bE€Ma rpu mog00uu.
CrepeomeTpuyuecKue 3a1a4u, CBI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB TeNI U IUIOMIAIEN
MIOBEPXHOCTEN

80

81

KonTponbnas padota "Ilnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX Te"
JBmxeHus npoctpancTBa. OToOpakeHusl.

JIBrokeHus U paBeHCcTBO ¢uryp. OOume
CBOMCTBA JBUYKECHUU




82

Buap! n1BukeHMit: napauielIbHbIN IEPEHOC,
LIEHTpaJIbHAsl CAMMETPHUS, 3epKajbHAas
CHUMMETpPHS, IOBOPOT BOKPYT MPSIMOMH

83

84

85

[IpeoOpazoBanus mogo6us. [Ipsmast u cdepa
Ditnepa

['eomeTpHuueckue 3ajaun Ha IPUMEHEHHE
JIBYDKECHUS

KoHnTtposbHas padota "BekTopsl B
npocTpaHcTBe"

86

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3Hanuii: "l[lapamienbHocTh
MPSMBIX U IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6maromee nmoBropenue 11 moHsATHH 1
MeTo10B Kypca reomerpun 10—-11 kmnaccos,
cUCTeMaTH3alus 3HaHui: "BekTopsl B
npocTtpaHcTse"

88

89

90

Ob6o6maroree noropenue 11 noHsATH U
MeTo10B Kypca reometrpun 10—11 kmnaccos,
cUCTeMaTu3alus 3HaHui: "BekTopsl B
npocTtpaHcTae"

Ob6o6uaroree noropeHue 11 noHsATUi 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cuctemaruzanus 3HaHuit: "OobeM
MHOTOrpaHHHUKa"

Ob6o6maromee noropenue 11 noHsATHit 1

MeTOJ10B Kypca reomerpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem




MHOTOTrpaHHHKaA"

91

92

93

O6o6matomee moBTopeHue 11 moHsaTHI 1
MeTOo10B Kypca reomerpuu 10-11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTH ¥ 00BEMBI KPYTIIBIX T
O6o06matomee moBropeHue 11 moHsaTH 1
MeTOJ1I0B Kypca reometpun 10—11 knaccos,
cucTeMaTusanus 3Hanuii: "Ilnomanm
MOBEPXHOCTU U 00BbEMBI KPYIJIbIX Ten"

HtoroBast KOHTpoONbHAs paboTa

94

95

96

Wrorosas koHTposibHasA paboTa
[ToBTOpenue, o0o0IIeHNE U CUCTEMaTH3aLHs
3HAHUHN

HcTopust pa3BUTHS CTEpPEOMETPUHN KaK

HAayKHU U eé POJIb B pa3BUTHH COBPEMCHHBIX
HWHXKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

98

99

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

I/ICTOpI/I}I Pa3BUTHA CTCPEOMECTPHUU KaK
HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOTHI

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK

HAayKHU U eé POJIb B pa3BUTUHU COBPECMCHHBIX
HWHXKCHCPHBIX U KOMITBIOTCPHBIX TCXHOJIOT 15071




Wcropus pa3BuTus CTEPEOMETPUM KaK

101 HayKH U €€ pojib B Pa3BUTHH COBPEMEHHBIX 1
WH)KCHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTUI
HcTopust pa3BUTHs CTEPEOMETPUHN KaK
102 HAaYKHU U €€ poJib B pPa3BUTHUU COBPEMEHHBIX 1
WH)KCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
* Marematuka. ['eomerpus, 11 kmacc/ Mepsnsak A.I'., Homuposckuii I.A.,
[TonsikoB B.M.; mox penakuueit [logonsckoro B.E., O0mectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii ieHTp « BEHTAHA-
['PA®Dy»; AktinonepHoe obmectBo «M3narenscTBo «IIpocBemenuey
Marematuka. 'eomerpus, 10 kinacc/ Mepansak A.I'., Homuporckuii JI.A.,
[Tonsko B.M.; mox penakuueit Ilononsckoro B.E. O6miectBo ¢
OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M3naTenbckuid ieHTp "BEHTAHA -
['PA®"; Axunonepnoe obmectBo "MU3narensctBo "[Ipocsemnienue"

METOIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

MaremMatuka: anredpa v Hayajaa MaTeMaTHYECKOr0 aHaJIn3a, TEOMETPHS.
I'eomerpus. 10 k1. CamocTosITENBHBIE U KOHTPOJIBHBIE pa0OTHI (YIIIyOJICHHbBIN
ypoBeHb) ABTop Mepaisik A.T'., [Tononckuit B.b., Pabunosuu E.M.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://lesson.edu.ru/02.3/10

https://lesson.edu.ru/02.3/11

resh.edu.ru

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Komnbrorep

MybTHMEIUAIIPOEKTOP.

KosioHKH 3BYKOBBIE

HNHTepakTuBHAsA JOCKA.

Hupkyns (1 )

TpeyroabHUKH (2 1IT)

JIuneiika metpoBas(lur)

Tpancnoptup (1 )
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