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HOACHUTEJIBHASA 3AIINCKA

['eomerpus siBIsieTcss OMHUM W3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK Kak o0O€CleurMBaeT BO3MOXKHOCTh M3YYECHHS JIUCUUILIUH
€CTECTBEHHO-HAYYHOM HANpaBJICHHOCTH W MPEAMETOB TYMAaHUTApHOTO IUKJIA.
[TockonpKy JOTHYECKOE MBINUICHHE, (OPMHUPYEMOE TPHU H3YYCHUH OOYyJarOITUMUCS
MOHSATUHHBIX OCHOB T€OMETPHUH, TIPH JOKA3aTEIHLCTBE TEOPEM U MOCTPOCHHUH LETIOYKU
JIOTUYECKUX YTBEPKICHUHN MpPU PEIICHUH F€OMETPUUYECKUX 3a]]a4, YMEHUE BBIIBUTATh
U ONpOBEpPrarb TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU pEUICHUU 3aaad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

[lens ocBoeHHsI mMporpaMMbl ydeOHOTO Kypca «l'eoMeTpus» Ha yriyOoJIEHHOM
YpPOBHE — pa3BUTHE WHIWBUIYAIBHBIX CIOCOOHOCTEH OOyYaIOMIMXCS MPU HU3yUEHUU
r€OMETPHUH, KaK COCTaBIIAIONICH npeaMeTHoN oonactu «MaTteMarrka 1 HHPOPMAaTHUKa
yepe3 obecreueHrne BO3MOKHOCTH MPUOOPETEHUST U MCIIOIb30BaHUs Oosee TiyOoKHux
TCOMETPUUYCCKUX 3HAHUHA U JEHCTBUM, CTICITU(DUIHBIX TEOMETPHUH, U HEOOXOMMBIX JIJIS
YCHENTHOTO MPOQECCHOHAIBHOTO 00pa30BaHMsI, CBSI3aHHOTO C HCIIOJh30BAaHUEM
MaTEeMaTHKH.

[IpuoputeTHbIMU 3ajlayaMud  Kypca TE€OMETPUU Ha yYriyOJEHHOM YpOBHE,
PACHIMPSIONIMMU ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacIIMpeHne TPEICTABICHUS O TEOMETPUHM KaK YacTH MHUPOBOW KYyJIbTYpHl U
dbopMHEpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPYKAIOIIIAM MHUPOM;

dbopMupoBaHUe TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIITNX MAaTEMATUYECKUX MOJIENSIX, MO3BOJIAIONIMX OMUCHIBATH U M3Y4YaTh Pa3HbIE
SABJICHUSI OKPY)KAIOIIEro MHUpa, 3HAaHWE TOHITHIHOTO ammapara o0 paslemy
«CtepeoMeTpus» y4eOHOTO Kypca TeOMETPHUH;

dbopMupoBaHUE YMEHHS BIAJCTh OCHOBHBIMH MOHATHSIMHU O MPOCTPAHCTBEHHBIX
durypax M MX OCHOBHBIMH CBOWCTBaMHU, 3HAHUE TeopeM, (OpPMYIT U YMEHHE HUX
NPUMEHSTh, YMEHHUSI JTOKa3blBaTh TEOPEMbl W HAXOJUTh HECTAHAAPTHBIE CIIOCOObI
peIIeHus 3a/1a4;

dbopMHupoOBaHWE yYMEHHS pPACIIO3HABAaTh Ha UYEPTEKaX, MOJCIAX W B PEaTbHOM
MHpE MHOTOTPAHHUKH | TeJla BPaIICHHS, KOHCTPYHUPOBATh T€OMETPUUSCKHIE MOIEIIH;

dbopMHpoBaHrE TOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHUS
MaTEMaTUYECKUX TeOopui, (HOPMHUPOBAHME TOHUMAHUS POJIM AKCHOMATHKU TPHU
IIPOBEACHUY PACCYKICHUN;

dbopMHpOBaHWEe YMEHHS BJIQJACTh METOAAMH JIOKA3aTCIbCTB M aJTOPUTMOB
pelieHus, YMEHUsI UX TMPUMEHSTh, POBOJAUTH JOKAa3aTEIbHBIC PACCYKIECHUS B XOJE
pEeIIeHUsT CTEPEOMETPUYECKUX 3a7ad M 3a7ad C MPAKTUYECKHM COJIepP KaHHEM,
dbopMupoBaHHE TPEACTABICHUS O HEOOXOIUMOCTH JOKA3aTeIbCTB MPH 00OCHOBAaHHUH



MaTeMaTUYECKUX YTBEPXKACHUN M POJIM aKCMOMATHUKU B IMPOBEACHHUM JAETYKTHBHBIX
paccyXIeHUN;

pa3BUTHE U  COBEPUICHCTBOBAHWE  MHTEIUIEKTYaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN 00ydYarolmuxcsi, MO3HABATEJIbHOW aKTUBHOCTH, MCCIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTU MBIILICHHUS, HHTEpeca K U3YYEHUIO0 T€OMETPUU;

¢opmupoBanrue (QYHKIMOHAIBHOM TIpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPHUH:
YMEHUSl PAaclo3HaBaTh IMPOSIBJICHUS TE€OMETPUYECKUX TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEANbHBIX XU3HEHHBIX CHUTYalUSIX U MPU H3YYEHUU APYTHX
y4eOHBIX  NPEIMETOB,  MPOSBICHUS  3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAbHBIX CHUTYyalluid, HCCIAEAOBaHUS TOCTPOEHHBIX MOJECIIEH,
MHTEPHPETALNH [TOTYYEHHBIX PE3YIIHTATOB.

OCHOBHBIMH COJZIepKaTEIbHBIMU JTUHUSAMU yueOHOro Kypca «l'eomerpusi» B 10—
11 xnaccax asistrorest: «lIpsiMble M TUIOCKOCTH B IPOCTPAHCTBEY, «MHOTOIpaHHUKNY,
«Tena Bpamenus», «BekTopsl M KOOpAMHATBI B IPOCTPAHCTBE», «JIBMKEHUSA B
MIPOCTPAHCTBEY.

CdopmymupoBannoe Bo PI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHATUSMUY, PEIEBAaHTHBIMU F€OMETPUHU Ha YIiIyOJIEHHOM ypoBHE 00yuenus B 10-11
KJjaccax, OTHOCUTCSI KO BCEM COJAEp)KATEIbHBIM JIMHUAM Y4eOHOTro Kypca, a
(opMuUpOBaHKE JOTUUECKUX YMEHHUI pacipenesseTcsl He TOIbKO MO COAepKaTeIbHBIM
JUHUSIM, HO U 10 TojgaM oOydenus. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
MpEeAMETHBIM  pe3yJibTaTaM  ocBoeHus DenepanbHoil  pabodeil  IpOrpammbl,
pacnpeeI€HHBIM 110 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPUHUUIHUAIBHBIM BoOIpocamM oOyuaromuecss oOpallainch
HEOJHOKPAaTHO. OTO IMO3BOJSET OpPraHu30BaTh OBJIAJICHHE TIE€OMETPUYECKUMU
MOHATUSMU M HaBbIKAMHU IMOCJEN0BATEIbHO M TMOCTYIMATEIbHO, C COOJIIOJIEHUEM
MPUHIUIA TPEEMCTBEHHOCTH, @ HOBBIE€ 3HAHUS BKIIOYATh B OONIYI0 CHCTEMY
T€OMETPUYECKUX TMPEACTaBICHUI 00yJarouuxcs, pacmmpss U yrayonss e€, oopasys
IIPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexoa K U3yYEHUIO TEOMETPUHN Ha YIrIyOJIEHHOM YPOBHE MO3BOJISET:

co3matb  ycioBus s guddepeHnumanuu  00OydeHHs,  MOCTPOCHHS
MHJUBUyaJIbHBIX 00pa30BaTENIbHBIX MPOrpaMM, 00€CIeUUTh YIIIyOJIEHHOE U3yYeHUe
reOMEeTPHUH KaK COCTaBJISIIOIIEeH yueOHoro npeamera «MareMaTiukay;

HOJATOTOBUTH OOYYAIOIIUXCSI K MPOJOJDKEHUIO U3YyYEHUS] MAaTeMaTHKU C YYETOM
BbIOOpa Oynymieit mpodeccuu, obecrednBasi MPEEMCTBEHHOCTh MEXAY OOIIUM H
npodecCUOHAILHBIM 00pa30BaHKUEM.

Ha u3ydenue yuebHoro kypca «['eomerpus» Ha yriyOJ€HHOM YpOBHE OTBOJIUTCS
204 yaca: B 10 kiacce — 102 vaca (3 yaca B Hezento), B 11 knacce — 99 yacos (3 yaca B
HEJIEJIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
napajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaronuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B POCTPAHCTBE, NAPAJLIEIBHOCTD TPEX MPSIMBIX, MAPAIUIETBHOCTD MPSIMOU
U 1uiockocTu. [lapanmienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICNIbHOTO MNpOeKTHpoBaHUs. W300paxkeHue
¢buryp B mapajiesIbHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXKy NPSAMBIMH B IIPOCTPAaHCTBE. [lapaymenbHOCTh MIIOCKOCTEN: NapalieIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIBHBIE W TEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaisHoe IIPOCKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  TUIOCKOCTH,  HOPOEKIUs  (UIryppl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM U IUIOCKOCTBIO, JIBYTPAaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yria. TPEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CBoiiCTBa IJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TpEXTPAHHOIO yTJIA.

MHoOrorpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasi M MOJIHAsS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleenune];] U  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yrospHas mHUpaMua,
npaBuibHas W yceu€HHas mnupamuiabl. CBoiicTBa péOep M OOKOBBIX TpaHel



npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBiieHne O mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTadIp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPABWIBHON HUPAMUJBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHATHSA: IMWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpaIlcHUs Ha TUIOCKOCTH. Pa3BépTka muimHapa U koHyca. CuMmmerpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMuIbl 1 KoHyca. OO0BEM mapa W mapoBOTO
CETMCHTA.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MUJINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tomobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ MEpEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpocTtpancTBe. KoopauHatel BekTopa. PaznoxkeHnne BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMXCHUN: TapauIelbHBIA IEePEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpOLeTyp TPaKTAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHUKY MaTeMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEUICHHUH, pacCyXI€HUIM, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOT0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nYecKasi akTUBHOCThH), (PU3NYECKOE COBEPIIICHCTBOBAHHE
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpPYyIy, OCO3HaHWUE IIEHHOCTH TPYJIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peann30oBbIBATH COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornyeckue aAeicTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBATH
OTpeieSICHUs TIOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI /1711 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPEeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHbIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;



BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK HMCCIEIOBATEIbCKUN WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00beKTa, SIBJICHHSI, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BEIOMPATh MH(POPMAIHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO PA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yYeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMU  OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPECHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO XOAYy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJIYYCHHBIN Pe3yJIbTarT;

B X0JI€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIeHUs, COINOCTaBIISITh CBOM CYXKIEHUSA C CYXKICHHUSIMU JPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4ETOM 3ajad
NPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HAaBBIKAMH  TIO3HABATEIBLHON  pediieKCuH KakK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa perieHus
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPHU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOLECC M Ppe3yJabTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (00CykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OlLICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TOHSATHSIMHU CTEPEOMETPUU TIPH
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

® [PUMEHSATH aKCUOMBI CTEPEOMETPHUM U CIICJICTBUSL U3 HUX IMPU PEUICHUU
reOMETPUYECKUX 3a/ady;



KJIacCU(DUIMPOBATh B3aMMHOE PACIOJOKEHHE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEU B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMHd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
IJI0CKOCTHIO;

CBOOOJTHO OIMEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (NIpU3MA,
nupamMua, NpsSMOYTOJIbHBINA Mapaienenunen, Kyo);

KJacCu(UIMpPOBaTh ~ MHOTOTPAaHHUKH, BbIOMpass  OCHOBaHUA  JUIs
KJaccuukanuu;

CBOOOJHO  ONEPUPOBATh TMOHSTUAMH, CBSI3AHHBIMU C  CEUYCHHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBITIOJTHSATh napajuiebHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH M300pakeHUus: Guryp
Ha [JIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBIMOJIHSIThH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  TUIOIIQAM  TIOBEPXHOCTEM  MHOTOTPAHHHMKOB  (MpuU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJTHO OINEPUPOBATH MOHITUSIMU: CHUMMETPHUS B IIPOCTPAHCTBE, I[EHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
buryper;

CBOOOJIHO OIEpPUPOBATH MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MMPOCTPAHCTBE;

BBITIOTHSTH JICUCTBUS HaJl BEKTOPaMHU;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0XXJICHUE TEOMETPUYECKUX BEIUYUH, MPUMEHSISI W3BECTHBIC METOJbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1a4;
U3BJIEKaTh, MNpPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTYpax, MPEJCTAaBICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSTh TOJIyYeHHbIE 3HAaHHUS HAa TMPAKTUKE: CpPaBHUBATH U
aHaJM3UPOBATh PEalbHbIE CUTyallud, MPUMEHSATh HU3YYEHHBIE MOHSATUS B
mpoliecce IMOWMCKAa  pEelIeHUusT MaTeMaTU4ecKd  CPOpMYIMPOBAHHOMN
npoOJieMbl, MOACIUPOBATh pPEAIbHBIC CHUTYyallUM Ha SI3bIKE T€OMETPHH,



HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUNA M TEOpeM, amnmapara ajareOpbl, pelaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKJICHUEM I€OMETPUUYECKUX BEJIMYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'E€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJHO ONEPUPOBATh IMOHATUSMH, CBSA3aHHBIMU C LMJIMHIPHYECKOM,
KOHUYECKOM U c(epuyecKord MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

ONIEPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIAMU BPALICHUS: LIUIUHIPOM,
KOHYCOM, c(epoil u mapom;

pacrno3HaBaTh Tejla BpauleHus (LUWIMHAP, KOHyc, cdepa U 1map) U
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpaLCHMUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE CPEephl U MIIOCKOCTH;
BBIYKCIIATh BEJIHMYMHBI 3JIEMEHTOB MHOIOTPAaHHUKOB W TE€J BpalllCHHS,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMHU, CBA3aHHBIMH C KOMOWHAIUSAMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpalICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TENT;

nU300pakaTh U3y4yaemble (UTYphI, BBINOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUYECHMS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJIUHAT;
pelaTh reOMETpUUECKHe 3a/1a4i Ha BBIUMCIECHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSSHUMA OT TOYKM 1O IUIOCKOCTH, B
LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PEIICHNH;
CBOOOJIHO ONEpUPOBATHh TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHU;



BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIleHUS MpH
[IapajuIeIbHOM  IEPEHOCE, LEHTPAIBHOM CUMMETPHUH, 3€PKaJIbHOU
CUMMETPHH, IIPX TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00US;
CTPOUTH CEYEHUsT MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEYEHUS LUIUHAPA
(mapayienbHO U NEPHEHIUKYISPHO OCH), CEUYCHUS KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXO/ISAIIUE YepPEe3 BEPILIUHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOAbl TOCTPOCHHS CEUEHWMH: METOJA CJIEAOB, METOJ
BHYTPEHHETO IIPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl JJISl PELICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJIArarlliuX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbI B IBHOW M HESIBHOU (opMme;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHSITh  TOJYYEHHbICE 3HAaHWA HAa  MPAKTUKE:  CPaBHUBATb,
aHaJU3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIluU, MPUMEHSITh U3YYCHHBIE
NOHATHUS, TEOPEMBbI, CBOHCTBAa B TNIpPOLIECCE IOMCKA  PEIICHHS
MaTeMaThyecku  CHOpPMYJIUPOBAHHOM  MPOOJEMBI,  MOJAEIUPOBATH
pealbHbIE CHUTYallMd Ha SI3bIKE T€OMETPUHU, HCCIEIOBATh IOCTPOCHHBIC
MOJIEJIA C UCIOJIb30BAHUEM TIE€OMETPHUYECKUX TOHIATHM U TEOpeM,
anmnapara anreOpbl, penarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEJCTaBICHUS 00 OCHOBHBIX OJTalax pPa3BUTHUs T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunuyecrBo yacos JJICKTPOHHBIE
No HaunMmenoBanue pa3ienoB 1 TeM (uugposbie)
n/n MPOrpaMMblI Bcero Kontpoaensie  IpaxTiieckue o0pa3oBaTeJIbHbIE
padoThI padoThbI pecypeb
1 BBeznenue B cTepeoMeTpuio 23 2
5 B3anMHOe pacnosnoxeHue NnpsMbIX B 5
IIPOCTPAHCTBE
3 HapaJIJIeJIBj{OCTB OpSIMBIX U 3
IUIOCKOCTEH B IPOCTPAHCTBE
4 [lepneHANKYIIpPHOCTh NPSIMBIX U o5 1
IIJIOCKOCTEN B MPOCTPAHCTBE
VYTIiabl U pacCTOSAHUS 16
MHoOrorpaHHUKU 7
BekTopbl B pocTpaHCTBE 12
3 [ToBTOpCHUE, 0606meHI:Ie u 5 )
CUCTEMATHU3ALMS 3HAHUI
OBILIEE KOJIMYECTBO YACOB T10 102 7 0

I[TPOTPAMME




11 KJIACC

KosnuecTBo yacoB DJIEeKTPOHHbIE
No 11/ HaumeHnoBaHue pa3aejioB 1 TeM Konrponsnpie  Tpaxruseckse (uudposbie)
NpPOrpamMMmblI Bcero o0pa3oBaTesIbHbIE
padoThbI padoThbI pecypenI
1 AHaJIMTHYECKAsI TEOMETPHUS 15 1
5 [ToBTOpEHUE, 0606meHI/vIe u 15 1
CUCTEMAaTU3alus 3HAHUN
3 OO0BEM MHOTOTpaHHHKA 17
4 Tena BpamieHus 24
5 [Tnomany noBepXHOCTH U 0OBEMBI 9 1
KPYTJIbIX TEJ
6 JBrxeHus 5
7 [ToBTOpEHUE, 0606H16HIiI€ u 14 5
CUCTeMaTu3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 99 7 0
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC

Ne
n/n

Tema ypoka

OcHOBHBIE ITpaBUIa
M300paKeHHs Ha PUCYHKE
IJIOCKOCTH, MapaljIeNIbHbIX
NpsMBIX (OTPE3KOB),
CepeuHBbI OTpEe3Ka

ITonsTus crepeomerpuu:
TOYKa, TIpsiMasi, INIOCKOCTh,
npocTpancTBO. OCHOBHBIE
mpaBujia N300paxKeHus Ha
PHUCYHKE TIOCKOCTH,
MapajuieNIbHbIX MPSMbBIX
(OTpe3KOoB), cepeIUHbI
OTpe3Ka

KosimuecTBo 4acoB

KoHTpoubHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHHUs

JJIeKTPOHHBIE
uudposbie
oOpa3oBaresibHbIEC

pecypchbl




[TonsTust: mepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOIINECS
npsiMasi ¥ MI0CKOCTb;
HOJIyTIPOCTPAHCTBO

[TonsTust: mepecexkarouecs
IJIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MI0CKOCTb;
HOJIyTIPOCTPAHCTBO

MHororpasHHuku,
M300pakeHHEe MPOCTEHIINX
MIPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U
MepBbIE CIEACTBUS U3 HUX

AKCHUOMBI CTEPEOMETPUH U
MepBbIE CIEACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
IIEpPBbIE CIEIACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MIepBBIC CIECACTBUS U3 HUX.
CnocoObI 3a/1aHus TPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE.
O603HaYeHUS PSIMBIX U
IIJIOCKOCTEN




10

CrapToBasi KOHTPOJIbHAS
pabora

11

12

N3obpaxxenne ceueHuit
nupamMubl, Kyoa v Mpu3Mbl,
KOTOPBIE MPOXOJAT Yepe3 X
péopa. M3o6pakeHue
MepECeUCHHS] OTYyUYEHHBIX
mIockocren. Packpammusanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMU LIBETAMU

N3obpaxxenne ceueHui
MUpaMUJibl, Ky0a U MPU3MBI,
KOTOPBIEC MPOXOST Yepe3 ux
péopa. MzobpakeHune
MepEeCeUCHUs! MOJTYUEHHBIX
mrockocrer. PackpammBanue
MMOCTPOEHHBIX CEYECHUH
pPa3HBIMU I[BETAMU

13

N3obpaxxenne ceueHui
nUpamMubl, Kyoa v MPU3MBI,
KOTOPBIE MPOXOAAT Uepe3 ux
péopa. MzobpakeHue
MepeceueHusl MOJTyIeHHBIX
TJIockocTer. PackpammBanue
MMOCTPOCHHBIX CEUEHUN




Pa3HbIMHU IIBETAMHU

14

15

16

17

18

19

Meron ciienos uid
MIOCTPOCHHS CEUCHUN

Meron cnenoB miis
MMOCTPOCHUS CEUCHUM.
CBoicTBa nepeceueHn it
MPSIMBIX U TIJIOCKOCTEN
MeTton cnenoB ISt
MMOCTPOCHUS CEUCHU M.
CBoicTBa nepeceueHn it
MPSIMBIX U TIJIOCKOCTEN

[TocTpoenue ceuenuii B
nupamuze, Kyoe no Tpém
Toukam Ha péopax. Coznanue
BBIHOCHBIX UEPTEXKEN U
3aMKCh IAr0B OCTPOCHUS

[TocTpoenue ceuenuii B
nupamuze, Kyoe no Tpém
ToukaM Ha péopax. Co3mnanue
BBIHOCHBIX UEPTEXKEN U
3aMKCh IIaroB MOCTPOCHUS

[TocTpoeHue ceuennit B
nupamuze, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U




3alliCh aroB 1MoCTPpOCHUA

20

[TocTpoenue ceuenuii B
nupamuje, Kyoe no Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YepTEKEH U
3aMuCh IAaroB MOCTPOCHUS

21

[ToBTOpEHME MIAHUMETPUU:
Teopema o
IPOMOPLUOHATIBHBIX
orpe3kax. [TogoOue
TPEYTOJIHLHUKOB

22

23

[ToBTOpEHNE TUIAHUMETPUU:
Teopema Menenas. PacueTst
B CEUCHMSIX Ha BBIHOCHBIX
yeprexax. Mctopus pazBuTHs
MJIAHUMETPUH U
CTEPEOMETPUH

KontponbHas paborta

" AKCHOMBI CTEPEOMETPHH.
Ceuenus"

24

BzanmHuoe pacnonoxenue
MPSMBIX B IPOCTPAHCTRE.
CxpemmBaromuecs mpsmbie.
[Ipu3HaKK CKpENTUBAIOITUXCS
npsMbIxX. [lapanienbHbie




IMPSAMBIC B ITPOCTPAHCTBC

25

26

27

TeopemMa 0 CylIeCTBOBAHUU U
€IUHCTBEHHOCTH MIPSAMOU
MapALIEITbHON JAHHOMN
MPSAMOU, POXOISIICH Yepe3
TOYKY NPOCTPAHCTBA U HE
JIe)KAIIEeH Ha TAaHHOM TIPSIMOI.
Jlemma o mepecedyeHun
MAPAIUICITBHBIX MPSIMBIX
IJIOCKOCTBIO

[TapannensHOCTB TpeX
npsMbIX. Teopema o TpEX
napajuieabHbIX TPSIMBIX.
Teopema 0 CKpeIMBaIOMINXCA
MIPSAMBIX

[TapannensHoE
npoektupoBanue. OCHOBHBIC
CBOWCTBA MapajuIeIbHOIO
MPOEKTUPOBAHMSL.
N3o0pakenne pa3HbIX GUTyp
B MapAJUICIIbHOW MPOEKIIUU

28

LlenTpanbHas NpoeKIus.
YTro1a ¢ coHanpaBIEHHBIMU
CTOPOHAMH. YTOI MEXKIY
MPSIMBIMU




29

3agaun Ha JOKa3aTeIbCTBO U
HCCIIeIOBAHUE, CBSI3AHHBIEC C
PAacCIIOIOKEHUEM TIPSIMBIX B
IPOCTPAHCTBE

30

31

32

[ToHATHS: TapaIeIbHOCTh
MPSAMOM U TIOCKOCTH B
npoctpanctie. [Ipu3nak
[1apaJuIeIbHOCTHU HPSIMON U
rrockoctu. CBOKCTBA
MapajuieIbHOCTH IPSIMOM U
IIJIOCKOCTH

['eomeTpuueckue 3agaum Ha
BBIUHCIICHUE U
JI0KA3aTeNbCTBO, CBA3AHHBIC C
[ApAJUICIIBHOCTHIO MIPSAMBIX U
IJIOCKOCTEN B ITPOCTPAHCTBE

[TocTpoenue ceuenus,
IIPOXOSAILErO Yepe3 TaHHYI0
MPSIMYIO Ha YEPTEKE U
MApAJLICIIBHOTO IPYTOn
npsamon. Pacu€r oTHoOmEHN

33

[TapamtenbHasa npoekuus,
MIPUMEHEHUE JJIs1 TOCTPOCHHUS
cedeHui Kyoa u
napasuienenunena. CpoiicTBa




IMapaJuICIICIIUIICIA U IIPU3MBI

34

35

[TapamienbHbIE IIIOCKOCTH.
[Ipu3Haku napanienbHOCTH
JBYX IJIOCKOCTEH

Teopema o mapajuieIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAILIEH Yepe3 TOUKY, HE
MIPUHAJICKANTYIO JAHHOU
IJIOCKOCTH U CIIEJICTBUS U3
HEE

36

37

CaolicTBa MapajuiesIbHbIX
IJIOCKOCTEH: O
MapaJICIbHOCTH MPSAMBIX
nepeceyeHus mpu
MEePEeCEeUCHUHN JIBYX
napasuiesIbHBIX TJI0OCKOCTEN
TpeTben

CBoiicTBa mapaaeabHbIX
MJIOCKOCTEM: 00 oTpe3kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKIY
napajuieIbHbIMU
IIJIOCKOCTSIMH; O NIEPECEUEHHUH
IIPSIMOU C IBYMsI
napauieIbHbIMU




IIITOCKOCTAMMU

38

39

40

IToBTOpEHue: Teopema
[Tugaropa Ha mI0CKOCTH

IloBTOpEHNE: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO
TPEyTOJIbHUKA

CaoiicTBa Ky0a u
MIPSIMOYTOJIBHOTO
napajuleienunena

41

Brlunciienne 1JMH OTPE3KOB
B KyO€ ¥ MpSIMOYTOJILHOM
napauiejaenunese

42

[lepnieHIUKYISAPHOCTD
MPAMOM Y TIOCKOCTH.
[Ipuznak
MIEPIICHIUKYJISIPHOCTH
MPSIMOU U TNTIOCKOCTH

43

[lepneHIUKYISIPHOCTD
MPAMOM Y TIOCKOCTH.
ITpuznax
MEPIICHIUKYJISIPHOCTH
MPSAMOM U IJIOCKOCTHU

44

Teopema 0 CylIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOM,




IPOXOJAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
MIEPIICHIUKYJIIPHON K
IIJIOCKOCTH

45

IlmockocTi
MEPIEHAUKYIISIPHBIE UM
MpSAMBbIE B MHOTOTPAHHUKAX

46

Il1ockocTi
MEePIEHIUKYIJISIPHBIE UM
MpsIMbIe B MHOTOIPaHHUKAaX

47

[lepniengukynsip u
HakJIOHHas. [loctpoenue
NEPIECHAUKYJISIPA U3 TOYKU Ha
PSIMYEO

48

[lepnenauxynsp u
HakJIOHHad. [locTpoenue
MEPIIEHAUKYJIISIpA U3 TOUKU HA
PAMYIO

49

50

Teopema o Tpéx
MePHEHANKYIIApax (mpsMast u
obOpartHas)

Teopema o Tpéx
MePIIeHIUKYJIsIpax (mpsMast v
oOpaTHas)




o1

Yroa Mexay
CKPEIIMBAIOIIAMUCS
IPSIMBIMU

52

ITouck nepneHIuKyITPHBIX
MPSIMBIX C TIOMOIIIBIO
MEPIEHIUKYJISIPHBIX
IUIOCKOCTEH

53

OpToronanabHOE
MIPOCKTUPOBAHUE

54

55

56

57

[TocTpoeHue ceuenuii kyoa,
MPU3MBbI, IPABUIILHOU
MUPAMU/IBI C TIOMOIIIBIO
OPTOTOHAJIBHOM MPOCKIUU

[TocTpoeHue ceuenuii kyoa,
MIPU3MBI, IPABUIIbHOU
MMUPAMUIBI C IOMOIIBIO
OPTOTOHAJIBHOM MPOCKIUU

CummMeTpus B IpOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH.
[imockocTn cumMMeTpui B
MHOT'OTPAaHHHUKAX

ITpuznax
MEPIICHIUKYJISIPHOCTH
IIPSIMOU U IJIOCKOCTH Kak
CJIEACTBUE CUMMETPUN




58

[IpaBunbHBIE
MHOT'OTPaHHMKHU. Pacuér
PacCTOSIHUN OT TOYKH J0
IJIOCKOCTH

59

[IpaBunbHBIE
MHOTOTPaHHMKHU. Pacuér
pPacCTOSTHUN OT TOYKH J0
IJIOCKOCTH

60

CnocoObl OMyCTUTD
NEPHEHANKYJIAPHIL:
CUMMETPHUS, CABUT TOYKH 1O
MapajuIeIbHON MPSMOM

61

CnBur no HenmapanaeabHON
pAMOM, U3MEHEHUE
paccTosiHU

62

KontponbHas pabota
"B3anmMHOE pacnoyioxkeHue
MPSAMBIX U TJIOCKOCTEN B
MPOCTpaHCTBE"

63

IToBTOpEHHUE: Yyroy Mexay
IIPSIMBIMH HA IUIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHUHYCOB




64

[ToBTOpEHUE: YrOJI MEXKIY
CKpELIMBAIOILIMHUCS
MPSMBIMHU B IPOCTPAHCTBE

65

FGOMGTPI/I‘-ICCKI/IC MCTOIbI
BBIYUCJICHHUA yI'JIa MCIKIAY
MMPpAMBIMH B MHOT'OI'PaHHHUKAX

66

JIByrpanHsiil yroyu. CBONCTBO
JINHENHBIX YTJIOB
JIBYTPAHHOTO yria

67

68

[lepnieniuKynsIpHBIE
miockoctu. CBolicTBa
B3aUMHO TIEPIECHANKYJISIPHBIX
IJIOCKOCTEH

[Ipn3Hak
MEePIECHIUKYJISIPHOCTH
IUIOCKOCTEMN; TEOpEMA O
MPAMOM IIEpECEUEHUs IBYX
ITIOCKOCTEN
MEePIICHIUKYJISIPHBIX TPEThen
IJIOCKOCTH

69

IIpsAMOyTOJIbHBIN
napajienenunesn; Kyo;
U3MEpPEHUsI, CBOMCTBA
IPSIMOYTOJIBHOTO
napajuiesIenuIe1a




70

TeopeMa o quaroHau
NPAMOYTOJIBHOTO
MapaJuiesIienuIe1a u
CIIeJCTBHE U3 HeE

71

72

73

CrepeomeTpuueckue u
MIPUKJIAJIHBIC 3a/1a4H,
CBSI3aHHBIC CO B3aMMHBIM
PaCIIOJIOKEHUEM TIPSIMBIX U
IIJIOCKOCTH

IToBTOpEHHE:
CKPEILHBAIOIINECS PSIMBIE,
NapaJuleIbHBIE INIOCKOCTH B
CTaHJAPTHBIX
MHOT'OTPaHHUKAX

[Tapa napannenbHbIX
IUIOCKOCTEH Ha
CKPEILUBAIOIIUXCS MPSIMBIX,
pPacCTOSIHHE MEXKIY
CKPEIIMBAIOIIUMUCS
MPSAMBIMU B TIPOCTHIX
CUTYyalUsIX

74

Paccrosanue ot ToukH 10
TUIOCKOCTH, PACCTOSIHUE OT
MPSIMOU 10 TUIOCKOCTH

75

Brruuciienue paccrosiuuit




MEXAY CKPEIMBAIOIINMUCS
MPSMBIMH C TIOMOILIBIO
IIEPIICHIUKYJISIPHOU
IIJIOCKOCTH

76

77

78

TpéxrpanHbli yro,
HEpaBEHCTBA IS
TpEXTpaHHBIX YTJIOB.
Teopema I[ludaropa, Teopemsl
KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOTO yIJIa
DneMeHThI chepruuecKoi
Tr€OMETPUU: T€0JIe3UIECKUE
JIMHUU Ha 3eMIie
Kontponbhas pabota "Yrisl
Y PACCTOSIHUS "

79

Cucremarusaliiys 3HaHUI
"MHOTrOrpaHHHK U €r0
SIEMEHTHI"

80

81

[Tupamuia. Bunasl nupamu.
[IpaBunbHas nupamuga
[Tpusma. IIpsamas u
HAaKJIOHHAS IPU3MBL.
IIpaBunbHas npusma

82

[Ipssmont mapajuienenune,




IPSAMOYTOJIbHBIN
napajuienenumnesn, Kyo

BI)IHyKJ'IBIC MHOI'OTpaHHUKH.

83 Teopema Diinepa
Brimykiible MHOTOTpaHHUKH.
Teopema Diinepa.

84 [IpaBuiibHBIE U
MOJIyITPaBUIIbHBIC
MHOTOIPaHHUKHU

85 KoHntposnbHas paborta
"MHOrorpaHHuKH"

86 [TonsiTue BekTOpa Ha
MJIOCKOCTH M B IPOCTPAHCTBE

87 CyMMa BEKTOpPOB

88 Pa3zHocThs BEeKTOpOB

89 [IpaBuio napamenenunena

90 YMHOXKEHHE BEKTOpa Ha
YHCIIO
PaznoxeHnue Bekropa 1o

91 0a3ucy TpEX BEKTOPOB, HE
JeXKalluX B OTHOM MJIOCKOCTH

92 CkansipHoe pou3BeICHUE

93 Brrancnenne yria mexny

BEKTOpPaMH B IIPOCTPAHCTBE




[Ipocrelimme 3amaun ¢

94 1
BEKTOpamMu

95 [Ipocrelimme 3amaun ¢ 1
BEKTOpaMU

96 [Ipocrenmmue 3axaun ¢ 1
BEKTOpaMu

97 [Ipocreimue 3anauu ¢ 1
BEKTOpaMu

08 O0o011eHNE U 1
CHCTEMAaTHu3aIysI 3HaHUMN

99 [TpomexyTouHast aTTecTalusl. 1
KontponbHas paborta
[TpomexxyTouHast aTTecTalus.

100 1
KoHntposnbHas paborta

101 O0o0611eHne 1 ) 1
CHCTEMAaTH3aIysI 3HaHUM

102 O0o001IEeHne ) 1
CHCTEMAaTH3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB 102

[10 ITPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

IToBTOpEHKE TEMBI
"KoopauHatel BeKTOpa HA
IJIOCKOCTH U B
pocTpaHcTBe"

[ToBTOpEHKE TEMBI
"CkansipHOE MPOU3BEICHUE
BEKTOPOB"

[ToBTOpEHUE TEMBI
"BpranciieHue yria Mexay

BEKTOpPAMU B MPOCTPAHCTBE'

Koaun4yecTBO 4acoB

KonTpoJsbHbie

Bceero
padoThI

IIpakTH4eckue
padoThI

Jlara
U3Y4YeHUA

DJIEKTPOHHbIE
uugposBbIe
o0pa3oBaTeJibHbIE

pecypchbl

[ToBTOpEHUE TEMBI
"YpaBHeHUE NMPSMON,
NPOXOISIIEN YEPE3 IBE
TOYKH"

YpaBHEHHE TIIIOCKOCTH,
HOpPMaJIb, YPABHECHUE
TJIOCKOCTH B OTPE3Kax

YpaBHEHHE TIIIOCKOCTH,
HOpMaJb, ypaBHEHUE




IIJIIOCKOCTH B OTPC3KaAX

BekropHoe nponsseneHue
JInHeliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOTPaMMHUPOBAHNE

KonTponbhas pabota no teme
«IToBTOpEHNE N3yUYEHHOTO B
10 xnacce»

10

AHAIIUTUYECKNE METO]IbI
pacuéra yriia Mexmy
MPSIMBIMU B MHOTOTpPaHHUKaX

11

AHaIIUTUYECKHUE METOIBI
pacd€ra yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHHKAX

12

13

14

dopMyna pacCTOSHUSA OT
TOYKH J0 IIOCKOCTH B
KOOpAWHATax

Haxoxnenue paccTosHuii ot
TOYKH JI0 TIJIOCKOCTH B KyOe
Haxoxnenue paccTosHuii ot
TOYKH JIO MJIOCKOCTH B
MPaBUJILHOW MUPAMU/IE

15

CeueHrss MHOTOTPaHHUKOB:




CTaHIAapPTHBIC
MHOT'OI'PaHHHUKHA

16

Ceuenus MHOI'OT'PaHHUKOB!:
CTaHIAaPTHBIC
MHOI'OI'PaHHHUKHU

17

18

19

20

CedeHust MHOTOTPAHHUKOB:
METO/I CJIC/IOB

CedeHust MHOTOTPaHHUKOB:
CTaHJIapTHBIE TIIIOCKOCTH,
MepeceueHUs MPSIMbIX U
IJIOCKOCTEH

[TapannensHble NpsIMbIE U
IUIOCKOCTH: TapajliebHbIE
CEUYCHMS

[TapamienpHble PSMBIE U

TUIOCKOCTH: PACYET
OTHOUIECHUI

21

[TapamienpHble psSMbIE U
IJIOCKOCTH: YTJIBI MEXIY
CKpEUIMBAIOIIUMHUCS
PSIMBIMHU

22

[TepnieHiuKyIsIpHBIEC IPSAMBIE
Y IJIOCKOCTHU: CTaHAAPTHbBIE
napel NEPIEHANKYISIPHBIX




IIOCKOCTEN U IIpsAMBIX,
CUMMCTPUU MHOT'OI'PaHHHUKOB

23

[lepnenauKyIsipHBIC TIPSIMBIE
U TUIOCKOCTHU: TEOpEeMa O Tpex
NEePHeHIUKYJIIsIpax

24

25

26

27

28

[leprieHIMKyNSIpHBIE IPSIMBIE
Y IIJIOCKOCTHU: BBIYUCIICHUS
JUIMH B MHOT'OT'PaHHUKAX

IToBTOpEHHueE: muomanu
MHOT'OYTOJIbHUKOB, (DOPMYJIBI
IUIA TIoUIaiel, COOOpaKeHUsI
nono0us

IToBTOpEHHUeE: omanu
MHOTOYTOJIbHUKOB, (hOPMYJIbI
JUTS TUTOIIAJIeH, COOOpaKeHHS
moxo0ous

IToBTOpEHHue: miomanu
MHOT'OYTOJIbHUKOB, (hOPMYJIbI
JUTS TUTOIIAJICH, COOOpaKeHHS
nmoao0us

[Inomagu ceuenui
MHOTOIPAHHUKOB: TUIOLIAAH
[IOBEPXHOCTEM, pa3pe3aHus
Ha YacTH, COOOpaKeHUs
noxoous




29

30

[momamu ceuenuit
MHOT'OTPAHHUKOB: TJIOIIATN
IIOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUs
noaoous

KoHntposnbHas paborta
"MHOTOrpaHHUKH, CEYEHHUS
MHOT'OTPaHHHUKOB"

31

O0bBéM Tema. O0beM
PSIMOYTOJIBHOTO
napajuiesieue/a

32

3amgaun 00 yIBOCHUH Ky0a, 0
KBajpatype Ky0a; o
TPUCCKIIUU yTJjia

33

CtepeoMeTprUUueCcKHE 3a/1a4H,
CBSI3aHHBIC C 00BEMOM
MPSIMOYTOJILHOTO
napajuielienumneaa

34

[Ipuknagueie 3a1a4u,
CBSI3aHHBIC C BEIYHUCJICHUEM
00BEMa MPAMOYTOIBHOTO
napaJsuiejaenuriena

35

O0BEM NpAMON TPU3MBI

36

CrepeomeTpuueckue 3a1auu,




CBSI3aHHBIE C BHIYHUCIICHUEM
00BEMOB MPSAMOI1 IPU3MBI

37

[Ipuknannsie 3a0a4H,
CBSI3aHHBIE C 00BEMOM
IPSAMOU [IPU3MBI

38

Brruncnenne o0bEMOB TeII ¢
ITOMOIIIBIO OTIPEIEIEHHOTO
unrerpana. Oobeém
HaKJIOHHOU MPU3MBbI

39

40

41

42

Brruncienne 00EMOB TEII €
ITOMOIIIBIO OTIPEIEIEHHOTO
unTerpana. Oobém
MTHUPaMHUJIBI

®opMyna 00bEMa MUPAMHIBI.
OtHonreHue 00bEMOB
MMUPaMHJI ¢ OOIITUM yTIIOM
®opMyna 00bEMa MUPAMHIBIL.
OtHomienne 00bEMOB
UpamMu;] C OOIINM YTJIOM
CrepeoMeTpuuecKkue 3a1a4uu,
CBsI3aHHBIE ¢ 00OBEMaMU
HAKJIOHHOU IPU3MBI

43

CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C 00BbEMaMU




IMUpaMHu bl

44

45

46

47

[Ipuknannsie 3a0a4M O TEME
"OO0BEMEI Tel", CBSA3aHHEIC C
00bEMOM HAKJIOHHOM TTPU3MBI
[Ipuknannsbie 3a0a4M O TEME
"OO0BEMBI TET", CBSI3aHHBIC C
00BEMOM TTUPAMUIbI
[IpumeneHne 0ObEMOB.
Brruncnenue pacctosiHus 10
MJIOCKOCTH

Kontponbnas padora "O6bEM
MHOTOTPaHHHKA"

48

Hunuaapuyeckas
MTOBEPXHOCTh, 00pa3yromme
IWINHIPUYECKON
MMOBEPXHOCTH

49

Humuuap. Hpsmoit kpyrosou
nvuHap. [nomans
IMOBEPXHOCTH HWJIMHAPA

50

o1

Konunueckast noBEpXHOCTB,
oOpa3yrolire KOHUYeCKOn
noBepxHocTu. Konyc
CedeHue KoHyca
IJIOCKOCTBIO, MapalijieIbHON




IIJIOCKOCTH OCHOBAHUL

52

53

54

55

56

57

Y ceu€HHBIN KOHYC.
N300paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

[Tnomaar 60koBOM
MMOBEPXHOCTH Y MOJHOU
ITOBEPXHOCTHU KOHYCa

[Imomaas OoxoBOM
TMOBEPXHOCTH U MOJIHOU
MMOBEPXHOCTHU KOHYCa

CtepeoMeTprUUECKUE 3a/1a4U
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, TTOCTPOSCHUEM
CEeYEHUI LWINH]IPA, KOHyCa

CrepeoMeTprUUeCcKUE 3a/1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, TTOCTPOCHUEM
CEYCHUH LUJINHAPA, KOHYCa

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C [IWJIMHIPOM

58

59

[Ipuknagueie 3a1a4u,
CBSI3aHHBIE C [IUJIUHAPOM

Cdepa u map

60

[Tepecedenue cdepsl u mapa




¢ mockocThio. Kacanue
mrapa 1 cepsl MI0CKOCTHIO.
Bun u n3o0Opakenue mapa

61

Ilepeceuenue cdepsl u mapa
¢ mockocTho. Kacanue
mapa u cepbl MIOCKOCTHIO.
Bun u nzobpaxxenue mapa

62

VYpasuenue chepsl. [Tnomanb
cthepsl u e€ yacTei

63

64

65

CummeTtpus cdepsl U mapa

CtepeoMeTprUUECKUE 3a/1a4U
Ha JI0Ka3aTeIbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC CO
chepoit u mapom,
MMOCTPOEHUEM UX CEUYECHUH
MJIOCKOCTHIO

CrepeoMeTprUUeCcKHE 3a1a4n
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHUE, CBSI3aHHBIE CO
chepoii u mapom,
MMOCTPOEHUEM MX CEUCHUH
MIJIOCKOCTBIO

66

[Tpuknagueie 3a1auu,
CBSI3aHHBIE CO Cepoil u
1apom




67

[ToBTOpEHUE: OKPYKHOCTh HA
IUIOCKOCTH, BBEIYMCIICHUS B
OKPY>KHOCTH, CTaHIapTHbIC
nmogoous

68

Paznmnunbpie KoMOMHAILIUN TEN
BpAILICHUS U
MHOTOTPaHHHUKOB

69

3amaun o TeMme "Tena u
MOBEPXHOCTH BpallieHus"

70

71

3amauu 1o Teme "Tena n
MTOBEPXHOCTH BpaILICHUS"
Kontposnbnas padora "Tena u
ITOBEPXHOCTH BpPAILICHUS"

72

O6bém muuHapa. Teopema
00 00BEMe MPSMOTO
ATUHAPA

73

Brruncnenne o0EMOB TeII €
TOMOIIBIO ONPEECIIEHHOTO
unTerpana. O0bpEM KoHyCa

74

75

[Imomnaan OOKOBOM U ITOTHOM
IMOBEPXHOCTHU KOHYCa
CrepeoMeTpuuecKkue 3a1a4uu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB LIMIIMHAPA, KOHYCA




76

[TpukiaaHbie 3a1a49H 10 TEME
"OOBEMBI U IUIOIIAAN
MoBepXHOCTEN TEen"

77

78

O0bEM 11apa U MapoBOTO
cekTopa. Teopema 06 00BEME
mapa. [Inomans chepsl.
CrepeoMeTpruUueCcKHe 3a/1a4H,
CBSI3aHHBIEC C BHIYHCIICHHUEM
00BEMOB 1I1apa, HIAPOBOTO
CErMEHTa U 11apOBOT0
CeKTopa

[IpuknanHbie 3aa41 1O TEME
"OO0BEMBI TET", CBSI3aHHBIC C
00BbEMOM I1apa U IJIOIIAABIO
chepbl. COOTHOIICHUST MEXTY
TIJTOIIA/ISIMU TTIOBEPXHOCTEH U
00BbEMaMHU 1TOOOHBIX TEI

79

ITomo6HBIC TENIA B
NpocTpaHCcTBE. MI3MeHeHue
00bEMa IpH MO I00MH.
CtepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHCICHHEM
00BEMOB TeJI U IJIOLIAIEN
ITOBEPXHOCTEN

80

KonTponbhas padota




"ILnomaau NOBEpXHOCTU U
00BEMBI KPYTJIbIX TENI"

81

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHcTBO (uryp. O6miue
CBOICTBA JABMKCHUU

82

Buab! nBuKeHUM:
napasuieIbHbIN IIEPEHOC,
LIEHTPAJIbHAS] CHAMMETPHS,
3epKaIbHAsA CUMMETPHUS,
IIOBOPOT BOKPYT MPSMOU

83

84

85

86

ITpeo6pazoBanms oa00Ms.
[Ipsimas u chepa Diinepa
['eomerpuueckue 3a1a4um Ha
MIPUMEHEHUE JIBUKCHUS

O6obaroniee MOBTOPEHUE
11 noHsiTHI1 U METOZIOB Kypca
reometpum 10—-11 kimaccos,
CHCTEeMaTHU3aIMs 3HAHWM:
"[TapanneabHOCTh MPSMBIX U
IJIOCKOCTEN B IIpocTpaHCTBE"

O6obmaroniee MOBTOPEHUE
11 noHsiTHI1 M METOJIOB Kypca
reometpun 10—11 kiaccos,
cUCTeMaTU3alMs 3HAHUM:




"IlepneHIUKyISIPHOCTD
IIPSMBIX U TUIOCKOCTEN B
npoctpaHcTae"

87

O6ob1arornee MOBTOPEHUE
11 noHsTHII U METOJIOB Kypca
reometpuu 10—-11 kimaccos,
cUCTEMAaTH3alysI 3HAHW:
"Bektopsl B ipocTpancTse”

88

89

90

91

O6o0m1aroiiee MOBTOPEHUE
11 nonsiTHI1 1 METOJIOB Kypca
reomerpun 10—11 xnaccos,
cucTeMaTH3alus 3HAHUM:
"Bektopsl B ipocTpancTse”

Oo6o0mraroiee MOBTOPEHUE
11 nonsiTH1 1 METOJIOB Kypca
reometpum 10—11 kimaccos,
cucTeMaTH3alus 3HAaHUM:
"OO0BeM MHOTOTpaHHUKA"

O6obmaroniee MOBTOPEHUE
11 noHsiTHI1 M METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucTeMaTHu3allus 3HaHUM:
"OO0BeM MHOTOTpaHHUKA"

O6obaroree MOBTOPEHUE
11 noHsTHII 1 METOJIOB Kypca




reometpum 10—11 kiaccos,
CUCTEMAaTU3aLMs 3HAHUM:
"Tlmonaan MOBEPXHOCTH U
00BEMBI KPYTJIbIX TEN"

92

93

O6ob1aroree MOBTOPEHUE
11 noHsiTHI1 U1 METOZIOB Kypca
reometpun 10—-11 kiaccos,
cUCTEMAaTH3alUs 3HAHW:
"I[Lnomann NOBEpXHOCTH U
00BEMBI KPYTJIBIX TENT"

[TpoMexyTouHas aTTeCTalus.
KoHntposnbHas paborta

94

[IpomexxyTouHas aTrecTanus.
KontponbHas paborta

95

96

97

IToBTOpeHue, 0600IICHHE U
cucTeMaTH3anus 3HAaHUU

Hcrtopus pazsutus
CTEpPEOMETPUU KaK HAYKH U
€€ poJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hctopus passurus
CTEPEOMETPUU KAK HAYKH U
€€ poJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U




KOMIIBIOTCPHBIX TEXHOJIOTUH

98

Hcrtopus pazsutus
CTEpPEOMETPUU KaK HAYKU U
e€ poJib B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

99

Uctopus pazButus
CTEPEOMETPUU KAK HAYKH U
€€ poJib B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH

OBHIEE KOJIMYECTBO YACOB
10 [TIPOI'PAMME

99




OIIUCAHUE YYEBHO-METOIUYECKOI'O 1N
MATEPUAJIBHOTEXHUYECKOI'O OBECIIEYEHUSA
OBPA30OBATEJIBHOI'O
MNPOLHECCA
Cnucok uTeparyphbl:
1. 'eomerpus, 10—-11: Yueb. aiia obmeodpaszonat. yupexaenuit/ JI.C.
ArtanacsiH, B.®. byry3os, C.b. Kanomues u ap. — M.: [Ipocsemenue, 2021.
2. 3uB. b.I'. lunaktuaeckue MaTepuaisl 1o reomeTpuu s 10 kimacca. — M.
[Ipocsemenne, 2021.
3. 'mazkoB 10.A., FOnuna N.1., byty3oB B.®. PaGouas teTpaap 1o reoMeTpuu
st 10 xmacca. — M.: IIpocsemenne, 2021.
4. Caaxsin C.M., byty3oB B.®. 1U3yuenue reomerpuu B 10 — 11 knaccax:
Meroanueckue peKoMeH1auuu K yueoHuky. Kuaura nns yuurens. — M.
[Tpoceemenwne, 2021.
NHTepHeT-pecypceel
1. www. edu - "Poccuiickoe odpa3zoBanue" denepanbHbIN
nopTai. http://www.school.edu.ru/
2. www.school.edu - "Poccuiickuii 001eo0pa3zoBaTeabHbIi mopran'.
3. www.school-collection.edu.ru/ Equnas koutekius nudpoBbIxX
00pa3oBaTeNbHBIX PECYPCOB
4. JlokyMeHTanus, paboure MaTepuaibl JIJIs YUUTENsd MaTeMaTUKUd WwWWw.itn.ru
"CeTb TBOPYECKHUX YUUTENCH"
5. Hudposeie oOpazoBaTenbHbIE pecypchl n3 EnuHON KOJUIeKInu
LIOP http://school-collection.edu.ru/
6. OtkperThiii 6ank EI'D 2023 r: http://mathege.ru/or/ege/



