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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEIHErO
o0miero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MNpU  HU3YYEHUU
0Oy4aIOIUMUCS TMOHSATUHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PELIEHUM 337a4 €CTECTBEHHO-HAYYHOI'O LHMKIIA, B YaCTHOCTHU
dbuznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yriyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs Ipu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopmaTtrka»  yepe3  oOecledeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(hEeCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKHU.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBaTh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEKAX, MOJAECIAX U B PEaTbHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpallCeHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJIAMHU JI0Ka3aTelIbCTB U aJTOPUTMOB
peuieHusi, yMeHUs UX MPUMEHSATh, MPOBOAUTH J0KAa3aTEIbHBIE PACCYKICHHUS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHMY MaTEMATUUYECKUX YTBEPKICHUN U POJIM aKCMOMATUKHU B MPOBEICHUN
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM 00y4YaromMXcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHUSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4e€OHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY MOJTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOyUCHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOydenus. ConepkaHue o0pa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MpOTpaMMBbl, pacrlpeieiEHHbIM 10 ToJaM OOYydYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENILHO U MOCTYINATENbHO, C
coOJII0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY NeOMETPUUYECKUX MPEACTaBICHUN OOyJarOUIUXCs, pacupss U yriryOsis
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexos Kk U3y4eHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISECT:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAbHBIX —00pa3oBaTelIbHBIX MporpamMm, OOeCleyuTh yriayOnaeHHoe
M3y4YeHHUE TEOMETPUH KaK COCTaBIIAIONICH yueOHoro npeameTa «MareMaTukay,

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yaéToM BBIOOpa Oymymied mpodeccun, obecnedrBas MPEEMCTBEHHOCTh MEXKIY
o01uM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wu3ydenue ydeObHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YypOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenro), B 11 xmacce — 102
yaca (3 Jaca B HEZIeINI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEW B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesbHONW MPOEKUHUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMU, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpToroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa3Ip,
JNOIEKadIp U UKOCAdIpP.

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 TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIbHBIX MPHU3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
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 mnapamutenenunena. Teopema O PA3lIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBbI, HWIMHIpPA, MUpaMUIbl U KoHyca. O0bEM 1Iapa U 1MapoBOTro
CerMEHTa.

KoMOuHanum Ten BpauieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WJIH TEJIO
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
IJIOCKOCTH € 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 CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

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

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUM. BuIbl JBWXEHUN: TMapasuiesibHBIM MEpeHoc,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«EOMETPHS» (YIJIYBJEHHBIM YPOBEHbB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU 00yYaromerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBA, MPEICTABICHNE O MAaTeMAaTHUYECKHUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
rpaKJaHCKOro 001ecTBa (BHIOOPHI, OMPOCHI U IPYroe), YMEHUE B3aUMOICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HIACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HACTOAIIEMY POCCHUICKOW MaTeMaTUKH, IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUHCKOM MaTeMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE HOTHUX JIOCTHKEHUN B JPYrHX HayKax, TEXHOJOTHX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, chOpMHPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBS3AHHOTO C MPAKTUYECKHUM
MPUMEHEHUEM JTOCTHKEHHI HAyKH U JIESITEIbHOCTHIO YUEHOI0, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTH4eCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYas HCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/lay, PEIICHU, PACCYKIACHUN, BOCIPUUMYUBOCTh K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHS MTPUMEHITh MaTeMaTUYECKUE 3HAHUS B MHTEpecax
3I0poBOTO M Oe30macHOro o0Opa3a >KW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO (3JIOPOBOE IIMTAHHME, COATAHCUPOBAHHBIM PEXKHUM 3aHITHH M OTJIbIXa,
perynsipHasi (u3nyeckass aKTUBHOCTb), (PU3WYECKOE COBEPIICHCTBOBAHUE IMpU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTU TPYIOTIO0US, MHTEPEC K PA3TUIHBIM
chepam mnpodecCHOHATBHOM JEATEIHHOCTH, CBA3aHHBIM C MaTEeMaTUKOW U €
MPUJIOKEHUSIMUA, YMEHHE COBEpINATh OCO3HAHHBIM BBIOOp Oyayiiei npodeccuu u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTH M CIOCOOHOCTh K
MaTEeMaTHYECKOMY O0O0pa30BaHUIO U CAaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HM,



FOTOBHOCTh K aKTUBHOMY YYaCTHI0 B  PEIICHUU MPAKTUYECKUX  3ajay
MaTeMaTU4YECKOW HApPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMUYECKON  KYJbTYpbl, IOHMMaHWE  BIUSHHS
COITMATbHO-DKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHHME IMPUPOJAHOM M COIMAIbHOU
CpeIlbl, 0OCO3HAHUE TJI00ATBHOTO XapaKkTepa KOJIOTHUECKHUX MPOOJIeM, OpUEHTAITUS Ha
MPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM VISl PEIICHUS 3a7a4 B 00J1aCTU OKpPYXKaroIIeit
Cpelpbl, IJIAHUPOBAHHUE TIOCTYNKOB M OIEHKH WX BO3MOXKHBIX ITOCIEACTBUM IS
OKpY>Karolen Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PECHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMAaTHYECKOMN
HayKH Kak cepbl YeJIOBEUECKON JCATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUIS. Pa3BUTHUS ITUBWIM3AIMU, OBJIAJICHUE SI3BIKOM MATEMAaTHUKU W MAaTE€MaTHYE€CKOU
KYJBTYpPOU Kak CPeACTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIATH MPOEKTHYIO U
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MAaTEMaTUYECKHUX
00BEKTOB, TOHSATUM, OTHOIIEHUN MEXIYy MOHATUIMH, (OPMYJIUPOBATH ONPEICTCHUS
MOHSATUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIIMU, OCHOBAHUS JJIS
0000IIICHUS U CPAaBHEHUS, KPUTEPHUH MPOBOIMMOI0 aHAIHN3A;

BOCHPUHUMATb, bopMyIUpOBATH u npeoOpa3oBbIBATH CYKICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MIPOTUBOPEUUS B
dakTax, JaHHBIX, HAOJIOJEHUSIX U YTBEPXKICHUSX, MpeajaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

Je7aTh BBIBOJBI C HCMOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTL CaMOCTOATENIPHO JOKAa3aTebCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(OpsiMble U OT MPOTHBHOIO), BBICTPAaUBATh ApryMEHTALIUIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATh  HECKOJIBKO
BApUAHTOB pEIICHHUs, BEIOMpATh HanboJee MOIXOMSIINN ¢ Y4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIB30BaTh BOMPOCHI KAaK MCCIEI0BATEIbCKUI WHCTPYMEHT IIO3HAHMS,
(GopMynaupoBaTh  BOIPOCHI, dukcupyromnme IIPOTUBOPEYHE, npobiemy,
yCTaHaBIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH THUIOTE3Y, APTYMEHTUPOBATH CBOIO
HO3ULNI0, MHEHHUE;

IPOBOJNUTH CAMOCTOATEIBHO CITITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIET0BAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYecKOro OObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMHU, SIBICHUSMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHUS M BBIBOABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUS,  UCCIECJOBAHMS,  OLEHMBAThb  JIOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TMIPOILlECCa, a TAKXKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISABJIATH AePUUUTHI MH(POpPMAallMU, JaHHBIX, HEOOXOJMMBIX JUJIi OTBETa HA
BOIIPOC U ISl pEUICHUS 3a/1auu;

BBIOMPATh MH(OPMAIUIO M3 HMCTOYHHMKOB PA3JIMYHBIX TUIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BUJIOB U QopM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh HHGOPMALMIO, NPEACTaBIATh €€ B pPAa3IUUYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmManuu 1o CaMOCTOSITEJIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEJISIMUA OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3PEHUSI B YCTHBIX U
IIACBMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHWA MO XOAy pEHIEHUus  3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XO0/Ie OOCYXXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOU TEMBbI,
npo0JieMbl, penraeMoi 3a/1aui, BbICKa3bIBaTh UACH, HALIEJICHHbIC HA MOUCK PEIICHMUS,
COIIOCTABJIATH CBOM CYXACHUSA C CYXKICHUSAMU JPYyTMX YYaCTHHKOB JHAJIOra,
OoOHapyXKuMBaThb pa3jiM4yle MW CXOJCTBO TMO3WIMI, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YyJbTAaThl PELICHUS 3aJayd, JKCIIEPUMEHTA, HUCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBHIOMpPaTh (OpMAT BBICTYIUIGHMS C Y4€TOM 3ajad
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIATh IUIaH, AITOPUTM DEILIEHHUsS 3aJaud, BHIOMpaATh CHOCOO pEIIeHUs ¢
Y4ETOM HMMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb, YIMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh HaBbIKAMH [M03HABATEIbHON pedIEKCUN KaK OCO3HAHUS COBEPLIAEMbIX
JNEHUCTBU U MBICTUTENBHBIX MPOIECCOB, MX pPE3yJIbTaTOB, BIAJAETh CIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3YJIbTaTa PEUICHUS MATEMAaTHYECKOU
3a/1a4u;

IIPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3aJayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, AAHHBIX,
HaMJEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YyJIbTaTa IEJH U YCIOBUSAM, OOBSACHATH MPUYUHBI
JOCTUKEHUSI WM HEIOCTHXKEHUS PE3yJbTAaTOB JEATEIbHOCTH, HAXOJIUTh OILIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMAaTh M HCIOJb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIUBHUIYaIbHOU
paboThI TP pPEIICHUH y4eOHBIX 3a7a4, IPUHUMATh LEeJb COBMECTHON JI€ATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pachpenensiarth BuIbl paloT,
JIOTOBapuBaThecs, OOCYKIaTh HPOLECC U pPe3yabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCyxkAeHHs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBIIIOJIHATH CBOK YacTh pabOThl U KOOPJIAUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLICHUBATh KA4E€CTBO CBOErO BKJIAJa B
o0mMii  OPOAYKT MO  KpUTEpHsIM,  CPOPMYJIHMPOBAHHBIM  yYaCTHUKAMU
B3aMOJIENCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMNEpPUPOBATH OCHOBHBIMH TIOHATUSMU CTEPEOMETPUU MIPH
pELIeHNH 33a4 U IPOBEJACHUH MATEMATHUYECKUX PACCYKIECHUM;

e TMPUMEHATH AKCUOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX NpPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJAcCU(PUIMPOBATh B3aMMHOE pPACMOJOXKEHHE MPSIMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH MOHATHIMH, CBI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:
MEXIY MPSMBIMU B IPOCTPAHCTBE, MEXKITY PSIMOM U MJIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKaMU;

e CBOOOAHO pacmo3HaBaThb OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (TIpuU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);



e KIAacCUPUIMPOBATH  MHOTOTPAaHHHKH,  BBIOMpass ~ OCHOBaHUSA I
KJaccu(ukanuu;

e CBOOOAHO  OMEpPUpPOBATH  MOHATUSAMH, CBSI3AaHHBIMM C  CEUCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH NAapAJUIEIBHOE, LICHTPAIBHOE U OPTOTOHAIBHOE ITPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTh, BHIOJIHATH N300pakeHus (GUryp Ha MI0CKOCTH;

e CTPOUTH CEYEHHS MHOTOTPAHHUKOB PA3IUYHBIMU METOJIaMH, BBITOIHSITH
(BBIHOCHBIE) IJIOCKHE YEpPTEXH W3 PUCYHKOB NPOCTHIX OOBEMHBIX (QUIYP:
BUJ| CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (IIpU3Ma, UpaMHJIA),
T€OMETPHUECKUX TeJl C MPUMEHEHHEM (popMyT;

e CBOOOIHO OMEPUPOBATH MOHITUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DUTYPBL;

e CBOOOAHO oONEpPUPOBATh MOHATHUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBHINIOJTHATHACHCTBUAHAIBEKTOPAMU;

e pemarh 3aJadyd Ha JOKa3aTeJIbCTBO MAaTEMAaTHUYECKHX OTHOLICHHA W
HaX0XJIEHUE T€OMETPUUYECKUX BEJIIMYUH, IPUMEHSS U3BECTHBIE METO/bBI IpU
pelIeHnd MaTeMaTHUYeCKUX 3a7ad MOBBILICHHOIO U BBICOKOIO YpPOBHS
CII0)KHOCTH,

e TMPHUMEHATH MPOCTEHIIME TMPOrpaMMHBIE CPEACTBA W  DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;

e WU3BJIEKATh, MpPeoOpa3oBBIBATH M HMHTEPIPETUPOBATH HMH(POPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHSTH MMOTYYCHHBIC 3HAHUS HA MIPAKTHKE: CPABHUBATH M AaHATM3UPOBATH
pealbHbIe CUTYyallMH, MPUMEHATh HU3yYEHHBIE MOHATHS B MPOIECCE MOMCKa
pelieHrus MaTeMaTudecku cHOpMyIMpPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATH
peaNbHbIE CHUTyallM Ha SI3bIKE TEOMETPUH, HCCIEAOBAaTh IMOCTPOCHHBIC
MOJIEJIM C WCIIOJIb30BaHUEM T€OMETPUYECKHX MOHSATHI W TeopeM, armapara
anreOppl, pemaTh NPAKTUYECKHE 3a/Ja4yl, CBSI3aHHBIE C HAXOXKICHHEM
TreOMETPUUECKUX BEJIUYUH;

e UMETh TMpPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHUA T€OMETPUU Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJOTUH.

K konity 11 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO ONEpPUPOBATH MOHITUSIMH, CBA3aHHBIMU C LWIMHIPUYECKOMH,
KOHMYECKOH U c(hepudeckord MOBEPXHOCTSAMH, OOBACHATH CIOCOOBI
MOJTyYEHUS;



OIEpUPOBaTh MOHATUSMHU, CBSA3aHHBIMH C TEJIaMHU BPALLEHUS: LUJIHHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacro3HaBaTh Tejla BpalleHus (LUINHAP, KOHYC, cdhepa U map) U OObICHIThH
CHOCOOBI MOTYYEHMSI TEJ BPaLCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOIPAHHMKOB M TeEJI BpallCHUS,
O0BEMBI W TUIOMIATU TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BpaIICHHUS,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (HOPMYIL;

CBOOO/IHO OIEpPUPOBAaTh IOHATHUSMH, CBSI3aHHBIMU C KOMOWHALUSMHU Tell
BpalllecHUss M MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIUCAHHBIA B cdepy Hu
ONMMCAHHBIA OKOJIO c(epshl, chepa, BOMCAHHAS B MHOTOTPAHHHMK HIIM TEJIO
BpAaIlCHUS;

BBIUUCIIATh COOTHOLICHHSI MEXIY IJIOLIAAsIMH MOBEPXHOCTEN M 00bEMaMu
ITOJTOOHBIX TEI;

U300pakaTh U3ydyaeMble (DUTyphI, BBIMOJIHATh (BBIHOCHBIE) MIIOCKUE YEPTEKHU
U3 PHUCYHKOB TPOCTBIX OOBEMHBIX (Uryp: BHA CBEpXy, COOKY, CHU3Y,
CTPOUTH CEYEHHUS TEJl BPALLICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(MOPMALIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (urypax, NpeICTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;
BBIIIOJIHATHOIIEPALIUMHABEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIMHAT;
penaTh TeOMETPUYECKUE 33/1a4l Ha BBIYMCIEHUE YIJI0B MEXIY NPSAMBIMU U
MJIOCKOCTSIMH, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOA MPU PEIICHHH;

CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBA3aHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBINIOJIHATh ~M300paKEHUSI MHOTOTPAaHHUKOB W TeJd BpallleHUs Mpu
MApajuIEIbHOM  MEPEHOCE,  LEHTPAIBHOW  CHUMMETPHUH,  3EPKaAJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOIPAHHHUKOB M Te€Jl BpALICHMS: CEUYECHMS LWJIMHIpA
(mapaJuienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUSI KOHyca (MapajuieibHbIe
OCHOBAHMIO ¥ MPOXOJSIIUE YepPEe3 BEPIINHY), CEUEHUS Iapa;

UCIIOJIb30BaTh METOAbl TMOCTPOCHMSI CEUYEHUH: METOJ CJEN0B, METO[
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYILEH MIOCKOCTH;
JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATH TeOMeTpUUeCKUe (DAaKThI ISl PELICHUS] CTEPEOMETPHUUECKHUX



3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIM YCIOBUS IPUMEHEHUS
3aJ]aHbl B IBHOM M HEABHOM (opme;

pemaTh 3aJadyd  Ha JI0KA3aTeJbCTBO MAaTEMAaTHYECKMX OTHOLIEHUW U
HAXO0XKJECHUE T€OMETPUYECKUX BEJIIMUNH;

IIPUMEHATh IPOTPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1a4;

IIPUMEHSTH MOJYyYCHHBIE 3HAHUS HA NPAKTHUKE: CPAaBHUBATH, aHAJIU3UPOBATH
W OLECHMBATh pEaAJbHBIE CHUTYyallud, IPUMEHATb HW3YYEHHBIC ITOHATHS,
TEOPEMBI, CBOMCTBAa B IIPOLECCE IIOMCKA pEIICHWS MaTeMaTU4eCKU
c(opMyJIMPOBAHHON MpOOIEMBbI, MOAEIUPOBATH peajbHbIE CHUTyallUd Ha
A3bIKE TE€OMETPHUH, UCCIEA0BATh IOCTPOEHHBIE MOJEIN C HMCHOJIB30BAHUEM
F€OMETPUYECKHX TMOHATUA W TEOpeM, amnmapara ajireOpbl, pelarb
IIPAKTUYECKAE 3a0a4d, CBSI3aHHBIE C HAXOXICHUEM TI€OMETPUYECKUX
BEJINYNH,;

UMETh TMpPEACTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHUA T'€OMETPUU Kak
COCTAaBHOM YacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos JJIeKTPOHHBIE
Ne HauMenoBanue pa3aesioB U TeEM
Konrpoabueie IIpakruueckue  (uupposbie)
n/n NPOrpaMmbl Bcero
padoTshI padoThbI o0pa3oBaTe/bHbIEPeCYpPChl
https://resh.edu.ru
1 BBeneHue B cTepeoMeTpuio 23 2
5 B3auMHOE PacronoKeHue OpIMbIX B 5 1 http://metodisty.ru
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 8 https://resh.edu.ru
IIPOCTPAHCTBE
. TlepreR Ky IAPHOCTD TPSMBIX 1 . http://geometry2006.narod.ru
IUIOCKOCTEH B MPOCTPAHCTBE
http://metodisty.ru
5 VYTIIBl ¥ pacCcTOSHUS 16 1
http://geometry2006.narod.ru
6 MHororpaHHuKu 7 1
7 BekxTops! B IpocTpaHcTBE 12
8 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 5 )
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I1O 102 7 0

I[TPOIT'PAMME



https://resh.edu.ru/
http://metodisty.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/
http://metodisty.ru/
http://geometry2006.narod.ru/

11 KJIACC

KounvecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTposbHbie IpakTuyeckue
n/n NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
https://resh.edu.ru
1 AHaIMTHYECKASITEOMETPUS 15 1
5 IToBTOpEHME, 0000IICHUE 1 15 1 http://metodisty.ru
cUCTeMaTH3aIus 3HAaHUH
https://resh.edu.ru
3 OO0BEMMHOTOTpaHHHKA 17 1
http://geometry2006.narod.ru
4 TenaBpatenus 24 1
5 [Tnommany moBepXHOCTH U OOBEMBI 9 1 http://metodisty.ru
KPYTJIbIX TEJ
http://geometry2006.narod.ru
6 JBro>xeHus 5 1
7 [ToBTOpeHue, 006001IeHNE U 17 5
CHCTEeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0

[TPOT'PAMME



https://resh.edu.ru/
http://metodisty.ru/
https://resh.edu.ru/
http://geometry2006.narod.ru/
http://metodisty.ru/
http://geometry2006.narod.ru/

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuecTBO 4acos

JarTa uzydenus

JIeKTPOHHBbIE HU(PPOBHIE

Ne Koutpo IIpakrnu
Tema ypoka o0pa3oBaTe/ibHbIE
n/m Bcero  JabHBbIE eckue pecypebr
padoTsI padoTsI - dakr KoppexTuposka
JIaH
OcHoBHbIE NpaBUsIa U300pAKEHUS https://resh.edu.ru/subject/les
Ha PUCYHKE TIOCKOCTH, son/4756
1 1 1 Hex ceHT
NapajuieIbHbIX MPSAMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka
TTOHSTHS CTEPEOMETPHH: TOUK, https://resh.edu.ru/subject/les
son/4756/
npsiMasi, MJI0CKOCTb,
npocTpancTBO. OCHOBHBIE http://metodisty.ru/m/files/vie
2 IpaBujIa N300pakeHus Ha 1 w/prezentaciya dlya sozdaniya
pUCYHKE IIIIOCKOCTH, motivacii_k teme -
TapalUIebHbBIX IPSIMbIX |z?brazhen|e prost.anstvennvh
figur na ploskosti
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTus: nepecexaronuecs https://resh.edu.ru/subject/les
3 IIIOCKOCTH, TIEPECEKAIOIINECS L son/4756
npsiMast ¥ TIIOCKOCTh;
MOJIYIIPOCTPAHCTBO
[TonsTus: nepecexaronuecs http://geometry2006.narod.ru/
IJIOCKOCTH, TIEpECEKarOIIecs Lessons/10-11/3b.pptx
4 1 2 HeJ CeHT
npsiMast ¥ TIIOCKOCTh;
MOJIYITPOCTPAHCTBO
5 MHororpaHHUKH, H300paKeHHne 1 http://geometry2006.narod.ru/

MPOCTEHIINX MPOCTPAHCTBEHHBIX

Lessons/10-11/3a.pptx



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
http://metodisty.ru/m/files/view/prezentaciya_dlya_sozdaniya_motivacii_k_teme_-izobrazhenie_prostanstvennyh_figur_na_ploskosti
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3b.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx
http://geometry2006.narod.ru/Lessons/10-11/3a.pptx

¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

CTapTOBaﬂ JUarHoCTH4YCCKas

http://geometry2006.narod.ru/
Lessons/10-11/14d.pptx

6

pabora

AKCHOMBI CTEPEOMETPHH H http://geometry2006.narod.ru/
7 3 HesT CeHT Lessons/10-11/3c.pptx

TIEPBBIE CIIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH H http://geometry2006.narod.ru/
8 Lessons/10-11/1.pptx

TIEPBBIE CIICICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U http://geometry2006.narod.ru/

IIEPBBIC CIIEICTBUA U3 HUX. Lessons/10-11/2.pptx
9 CriocoOblI 3a/1aHUs TPSIMBIX U

IIJIOCKOCTEMN B IPOCTPAHCTBE.

O603HaueHus NPSIMbIX U

IIJIOCKOCTEN

N3ob6paxenne cedeHuit https://resh.edu.ru/subject/les

UPaMHUJIbL, Ky0a ¥ IPU3MBEI, son/4912

KOTOPBIE TPOXOIAT Yepe3 ux _ ] )

56ba. 306DaKeHe http://metodisty.ru/m/files/vie

10 peopa. p 4 Hen ceHt w/zadachi_na_postroenie_sech

TepecevYeHMs TOTYICHHBIX enii_mnogogrannikov

IJI0CKOCTeN. PackpammuBanue

MOCTPOEHHBIX CEUYEHUN pa3HbIMU

LBETaMH

N3o0pakenune ceueHnit https://resh.edu.ru/subject/les
11 NUPaMHUJIbL, Ky0a ¥ IPU3MBEI, son/4912

KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0pakenue



http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/3c.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/1.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
http://geometry2006.narod.ru/Lessons/10-11/2.pptx
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/zadachi_na_postroenie_sechenii_mnogogrannikov
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/

repecevyeHus MOTy4YeHHBIX
IJI0CKocTei. PackpammmBanue
MMOCTPOCHHBIX CEUECHUN Pa3HBIMU
LIBETaMU

N3o0paxeHue cedeHmit
MUPaMUJIbI, KyOa U MPU3MBbI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHue

https://resh.edu.ru/subject/les

son/4912/
\

12 1 Hex OKT

nepeceyeHus Moay4YeHHBIX

wiockocTeil. PackpariBanue

MMOCTPOCHHBIX CEUEHUN Pa3HBIMU

[BETaMH

N3o0pakeHue ceueHuit https://resh.edu.ru/subject/les

IUPaMHUJIBI, Ky0a U PHU3MBI, son/4912/

KOTOpBIE MTPOXOJAT YEPE3 UX
13 pébpa. Uzobpaxenue

nepeceyeHus Moay4YeHHBIX

II0cKocTel. PackpammuBanue

MMOCTPOEHHBIX CEUEHUN Pa3HBIMU

[[BETaMHU

Meton ciieoB Ui IOCTPOCHUS http://geometry2006.narod.ru/
14 N Lessons/10-11/14d.pptx

CEUYEeHMIT

Merton cnenoB 1uist TOCTPOCHUS http://geometry2006.narod.ru/
15 ceuenuii. CBOWCTBA TepeceveHuin 2 HeJl OKT Lessons/10-11/15b.pptx

MPSIMBIX | MJIOCKOCTEHN

Merton cnenoB 1uist TOCTPOCHUS http://geometry2006.narod.ru/
16 cedyenuii. CBOWCTBA TIepeceyeHH it Lessons/10-11/15¢.pptx

MPSAMBIX U IIOCKOCTEHN



https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/14d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15b.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx
http://geometry2006.narod.ru/Lessons/10-11/15c.pptx

17

18

19

20

21

[ToctpoeHue ceueHuii B
nupamujie, Kyoe no TpéM Toukam
Ha pé6pax. Co3gaHue BHIHOCHBIX
YyepTeKel U 3aruch 11aroB
MIOCTPOCHUS

[ToctpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YepTekKel U 3aMuch 11aroB
MOCTPOCHUS

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX
YepTeKel U 3aluCh MIaroB
MIOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo TpéM TouKkam
Ha pé6pax. Co3gaHne BEHIHOCHBIX
YepTeKel U 3aluCh IIaroB
MIOCTPOEHUS

[ToBTOpEHME MUIAHUMETPUH:
Teopema o nmponopuOHaIbHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

3 Hex OKT

4 Hepx OKT

http://geometry2006.narod.ru/

Lessons/10-11/15d.pptx

http://geometry2006.narod.ru/

Lessons/10-11/15e.pptx

http://geometry2006.narod.ru/

Lessons/10-11/15e.pptx

http://geometry2006.narod.ru/

Lessons/10-11/15e.pptx

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuetsl B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJIAHUMETPUH U CTEPEOMETPUH



http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15d.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx
http://geometry2006.narod.ru/Lessons/10-11/15e.pptx

23

KounrpoabsHnas padora
"" AKCHOMBI CTepeoOMeTPHH.
Ceuenusn"

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuBaroniyecs rnpsiMple.
[Ipu3Haku CKpEIMUBAIOIINUXCS
npsambix. [TapannenbHbie npsMble
B IIPOCTPAHCTBE

2 Heq HO0

http://geometry2006.narod.ru
/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru
/Lessons/10-11/5b.pptx

25

26

27

28

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
napajjieIbHON JaHHOW MPSMOH,
MPOXOASAIICH Uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JTAHHOU npsiMoit. JIemma o
MEPECEUCHNH TTapaJlIeIbHbIX
MPSIMBIX TTIOCKOCTHIO

[TapamienbHOCTB TPEX MPSAMBIX.
TeopeMa 0 TpEX nmapayenbHbIX
npsAMbIX. Teopema o
CKpCHIUBAOINXCA IIPAMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOMCTBA

napaJiyieJIbHOI'O MPOCKTUPOBAHU.

N300pakenue pasHbIx Guryp B
MapajuieIbHON IPOEKIINU

lenTpanbHas npoekus. Yo ¢
COHAITPaBJICHHBIMU CTOPOHAMH.
VYroa Mexay npsMbIMU

3 Hex HOSIO

http://metodisty.ru/m/files/vie
w/ugol mezhdu pryamoi i plo
skostju

http://metodisty.ru/m/files/vie
w/ugol mezhdu skrechivajuchi
misya pryamymi 2013 01 20



http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5a.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://geometry2006.narod.ru/Lessons/10-11/5b.pptx
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_pryamoi_i_ploskostju
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20
http://metodisty.ru/m/files/view/ugol_mezhdu_skrechivajuchimisya_pryamymi_2013_01_20

29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHUE, CBSI3aHHBIE C
PacroJIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

http://metodisty.ru/m/files/vie
w/rasstoyanie_mezhdu skrechi
vajuchimisya pryamymi

30

31

32

33

34

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[1apaJUIEIbLHOCTH IPSIMOU U
mockocTu. CBoMCTBA
[apaJUIEIbHOCTH IIPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUUCIICHUE U J10Ka3aTeJIbCTBO,
CBSI3aHHBIE C NTAPAJIJIEIIBHOCTBIO
MPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSMYIO Ha 4YEPTEXKE U
[apajuIeIbHOTO APYTOM MIPSAMOM.
Pacuér oTHOIIEHNH

[TapannenpHas npoekuus,
IIPUMEHEHHE I TOCTPOEHHUS
ceueHHi Kkyda u
napaiuienenunena. CpoicTsa
napajuiefienunea u Ipu3Mbl
[TapaienpHbIE INIOCKOCTH.

[Ipu3Haku napajieIbHOCTH IBYX
IIJIOCKOCTEN

4 gen HOSO

1 wen nex

http://geometry2006.narod.ru/
Lessons/10-11/7a.pptx

http://geometry2006.narod.ru/

Lessons/10-11/7b.pptx

http://geometry2006.narod.ru/

Lessons/10-11/12.pptx

http://geometry2006.narod.ru/

Lessons/10-11/13.pptx

http://geometry2006.narod.ru/

Lessons/10-11/8a.pptx



http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://metodisty.ru/m/files/view/rasstoyanie_mezhdu_skrechivajuchimisya_pryamymi
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7a.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/7b.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/13.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx
http://geometry2006.narod.ru/Lessons/10-11/8a.pptx

35

36

37

38

Teopema 0 nmapauIeIbBHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MPOXOJAIIeH yepe3 TOUKy, He
MIPUHAIJICKALYI0 TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE

CaoiicTBa napauienbHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH
MPSIMBIX TIEPECEUCHUs MPH
MepeceyeHn  JIByX MapajiebHbIX
IJIOCKOCTEH TpeThel

CaoiicTBa napauienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapajuIeIbHBIX IPSMBIX,
3aKJIIOYEHHBIX MEXKIY
NapajulIeJIbHBIMU IUIOCKOCTAMM; O
IIEPECEUECHUH IPSIMOU C IBYMS
MapajuIeIbHBIMU TUIOCKOCTSMHU

IToBTropenue: Teopema ITugaropa
Ha IUIOCKOCTH

2 Heq ek

http://geometry2006.narod.ru/
Lessons/10-11/8b.pptx

http://geometry2006.narod.ru/
Lessons/10-11/8b.pptx

39

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

3 Hex nex

40

41

CaoiicTBa Ky0a u
MPSIMOYTOJTBHOTO
napaJuiesenunena
Beruucnenue JUIMH OTpPe3KOB B
KyOe U IpsIMOYTOJIbHOM
napaJuiesenumne/e

42

IlepnieH IUKYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak

4 gen nex

http://metodisty.ru/m/files/vie

w/geom 10



http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://geometry2006.narod.ru/Lessons/10-11/8b.pptx
http://metodisty.ru/m/files/view/geom_10
http://metodisty.ru/m/files/view/geom_10

NEPIEHIUKYIISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

43

IlepnieHIUKyYIAPHOCTD NPSIMOM U
mockocty. [Ipusnak
NIEPIEHIUKYISIPHOCTHU IIPMOH U
IIJIOCKOCTH

http://geometry2006.narod.ru/

Lessons/10-11/17a.pptx

44

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMO,
IIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYISIPHON K INIOCKOCTH

http://geometry2006.narod.ru/

Lessons/10-11/17b.pptx

45

46

IInockoctu u MNEPINCHAUKYJISAPHBIC
UM IPSAMBIC B MHOTOT'paHHHUKaX

IInockoctu u MEPNCHAUKYJIAPHBIC
UM IPSAMBIC B MHOTOTpAaHHHUKAX

47

[lepnieHiuKynsIp M HAKJIOHHAS.
[TocTpoeHune nepneHauKyIspa us
TOYKH Ha MPSIMYIO

http://geometry2006.narod.ru/

Lessons/10-11/18.pptx

48

49

50

[lepnieHiuKynsIp M HAKJIOHHAS.
[TocTpoeHne nepneHauKyIIsipa us
TOYKH Ha MPSIMYIO

Teopema o Tpéx
NepIeHINKYIsIpax (nmpsamas u
oOpartHas)

Teopema o Tpéx
NepIeHANKYIsApax (nmpsamas u
oOparHas)

http://geometry2006.narod.ru/

Lessons/10-11/18.pptx

51

VYToa Mexay CKpeIrBarOIuMHUCS



http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17a.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/17b.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx
http://geometry2006.narod.ru/Lessons/10-11/18.pptx

MpsAMBIMHA

[Touck nepreH uKyIspHbIX

52 IIPSIMBIX C IOMOLIBIO

MEPIEHIUKYJIPHBIX TUIOCKOCTEN

http://geometry2006.narod.ru/

53 OpTOroHajibHOE MMPOCKTUPOBAHUE Lessons/10-11/22b.pptx

[Toctpoenue ceuenuii kyoa, http://metodisty.ru/m/files/vie
54 MPU3MBI, TPAaBUWIbHOW MHUPAMUIBI w/ pos.troenie sechenii_mnogo

C IIOMOIIBIO OPTOTOHAIIBHOU grannikov

MIPOEKLINU

[Toctpoenue ceuenuii kyoa, http://geometry2006.narod.ru/
55 IIPU3MBI, IPABUIBHOW ITHUPAMUBI Lessons/10-11/22b.pptx

C TIOMOIIBIO OPTOTOHAIBHOMN

MIPOEKIINU

CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHUTEIIBHO INIOCKOCTH.

[ImockocTu cummeTpuil B

MHOTOTpaHHUKAX

[Ipu3Hak nepneHmKyIIpHOCTH
57 MIPSIMON U TUIOCKOCTH KaK

CIIEICTBUE CUMMETPUU

[IpaBHUIIBHBIE MHOTOTPaHHUKH. http://geometry2006.narod.ru/
58 Pacuér paccToSHMI OT TOUKH J10 Lessons/10-11/20d.pptx

IJIOCKOCTH

[IpaBHUIIBHBIE MHOTOTPaHHUKH. http://geometry2006.narod.ru/
59 Pacuér paccTosHMIl OT TOUKH J10 Lessons/10-11/20e.pptx

IJIOCKOCTH
60 CriocoObI OMyCTUTD http://geometry2006.narod.ru/



http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://metodisty.ru/m/files/view/postroenie_sechenii_mnogogrannikov
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/22b.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20e.pptx
http://geometry2006.narod.ru/Lessons/10-11/20h.pptx

MEePIEHIUKYIISIPbl: CHMMETPHS,
C/IBHUT TOYKH IO MMapalieIbHON
MpAMOi1

Lessons/10-11/20h.pptx

61

62

63

64

65

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KonTpoabHas padora
"B3auMHOe pacnosioxeHue
NPSAMBIX U IJIOCKOCTEl B
npocrpancrae'

IToBTOpEHUE: yroy MexIy
IPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJIHLHOM
TPEYroJbHUKE, TEOpEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/I‘leCKI/IC MCTObI
BBIUUCIICHUS YyIJIa MCXKIY
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

http://geometry2006.narod.ru/

Lessons/10-11/16a.pptx

http://geometry2006.narod.ru/

Lessons/10-11/16d.pptx

66

JIByrpansslit yroia. CBoicTBO
JIUHENHBIX YTJIOB IBYTPAHHOTO

yria

http://geometry2006.narod.ru/

Lessons/10-11/21a.pptx

67

68

[TepnenguKkynsipHBIE TIIIOCKOCTH.
CBolicTBa B3aUMHO
MEePIEHIUKYISIPHBIX TUIOCKOCTEN

[Ipu3Hak nepneHauKyJISpHOCTH
IUIOCKOCTEM; TeOpeEMa O IPSAMOK

http://geometry2006.narod.ru/

Lessons/10-11/22a.pptx



http://geometry2006.narod.ru/Lessons/10-11/20h.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16a.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/16d.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/21a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx
http://geometry2006.narod.ru/Lessons/10-11/22a.pptx

IIepeceyeHms IByX IJI0CKOCTEN
MEPIECHIUKYIISAPHBIX TPEThei
IJIOCKOCTH

69

IIpssMOyTONBHBIM
napajuiesienunesn; Kyo;
U3MEPEHUS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesienune1a

70

Teopema o nuaroHau
MPSIMOYTOJILHOTO
napajuieJIenuIe/1a U CIeICTBUE U3
Hee

71

CrepeomeTrpuueckue u
MPUKJIAJIHbIE 3a1a4U, CBA3aHHbIE
CO B3aUMHBIM PACTIOI0KECHUEM
MMPsAMBIX W IIJIIOCKOCTH

72

73

74

IToBTOpEHME: CKpEIIMBAOIIUECS
NpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHIapPTHBIX
MHOTOTpaHHUKAX

[Tapa napanienbHbIX IIOCKOCTEN
Ha CKPEIMBAIOIINXCS MPAMBIX,
paccTosiHue MEXY
CKPEIMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

PaccTosHue oT TOUKH A0

MIJIOCKOCTH, PaCCTOSTHHE OT
NPAMOM 10 MIIOCKOCTH

http://geometry2006.narod.ru/

Lessons/10-11/20d.pptx

75

Beluncienue paccTosSHUN MEXKIY

http://geometry2006.narod.ru/



http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20d.pptx
http://geometry2006.narod.ru/Lessons/10-11/20f.pptx

CKPEIIMBAIOIIUMHUCS TPSIMBIMHU C
MTOMOIIBIO MIEPIICHIUKYISAPHOM
IJIOCKOCTH

Lessons/10-11/20f.pptx

TpéxrpaHHsbliil yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76

[Mudaropa, TeopeMbl KOCUHYCOB U

CHUHYCOB JIJIsl TPEXTPAHHOIO yIJia

DneMeHTHI ChepruIecKoit
77 F€OMETPHUU: T'€0JC3NUECKHE JINHUU

Ha 3emie
78 KounrtpoJubHnas padora "Yriusl n

paccrosinus"
79 CucreMaTu3anus 3HaHUH

"MHOrorpaHHyK 1 €ro 3J1€MeHTHI"

Tupamuza. Brsbt Hpamu. http://geometry2006.narod.ru/
80 MpapubHas mupamia Lessons/10-11/24.pptx
81 [Tpusma. [Ipsmast 1 HaKIOHHAA

npusMmsbl. [IpaBunbHas npuzma

[IpsiMoit napaienenunen,
82 MPSIMOYTOJIbHBIN

napajuienenumnesa, Kyo
83 Berlnykiible MHOTOTpaHHUKH.

Teopema Ditnepa

http://geometry2006.narod.ru/

Bbimykiibie MHOTOTpaHHUKH. Lessons/10-11/27a.pptx

84 Teopema Ditnepa. [IpaBuibHbIC U

IMOJIYIIPAaBHUJIbHBIC MHOT'OT'PaHHHUKHN

http://geometry2006.narod.ru/

Lessons/10-11/28.pptx



http://geometry2006.narod.ru/Lessons/10-11/20f.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/24.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/27a.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx
http://geometry2006.narod.ru/Lessons/10-11/28.pptx

KonTtpouabnas padora

85 " " 1
MHororpaHHuKH
86 [TonsiTHe BeKTOpa Ha MIIOCKOCTH U 1 '/"::25{) / ng;ol'gjtlr}’::z%:xamd'r“
B IIPOCTPAHCTBE
http://geometry2006.narod.ru
87 CymMma BEKTOpOB 1 [Lessons/10-11/9b.pptx
88 Pa3nocTth BEKTOPOB
89 [IpaBuio napamienenumnena
90 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenne BexTopa 1o 6asucy
91 TpEX BEKTOPOB, HE JICKAIIUX B 1
OJTHOM IIJIOCKOCTH
92 CkansipHO€E ITpOU3BEIEHUE 1
03 Beruucnenue yria Mexuy 1
BEKTOpaMH B IIPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 IIpocreimme 3a1a4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1
98 O606HuleHI/Ie U CUCTEMaTH3alus 1
3HaHUH
99 0606nuleHI/Ie U CHUCTEMAaTU3aIUs 1
3HaHUH
100 IIpomexyTouyHas aTTecTanus
101 IIpoMexxyTouHasi aTTecTANUS
102 O6o06menue u 1



http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9a.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx
http://geometry2006.narod.ru/Lessons/10-11/9b.pptx

cUCTEMaTH3alUA3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne KoaudecTBO yacoB
Jarauzyye  DieKTpoHHbIeHU(POBBICOOPa3OBATED
Temaypoka Bce  KonTpoubHbIep [MpakTnyeckuep
n/ HUSA HbIepecypChl
o ro 200THI 200THI
https://www.yaklass.ru/p/geometria/11-
Tosropenue Tembr klass/priamougolnaia-sistema-koordinat-v-
"KoopauHarsl 1 prostranstve-metod-koordinat-
BEKTOpa Ha MJIIOCKOCTHU 10439/abstcissa-ordinata-i-applikata-tochki-
H B IPOCTpaHCTBE" prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-
IToBTOpenue Tembl klass/priamougolnaia-sistema-koordinat-v-
"CkanspHoe 1 prostranstve-metod-koordinat-10439/ugol-
IPOU3BEICHHUEC mezhdu-vektorami-skaliarnoe-proizvedenie-
p
BEKTOpOB" 9283
https://www.yaklass.ru/p/geometria/11-
IToBTopenue Tembl klass/priamougolnaia-sistema-koordinat-v-
"Beiuucnenue yria 1 prostranstve-metod-koordinat-10439/ugol-
MEXY BEKTOpAMHU B mezhdu-vektorami-skaliarnoe-proizvedenie-
npocTpaHcTae” 9283
[ToBTOpEHME TEMBI
"VYpaBHeHHE MPSAMON, 1
MIPOXOIAIIEH uepe3
BE TOYKH"
YpaBHeHue
MJIOCKOCTH, HOPMAJlb, 1

ypaBHEHHUE TIOCKOCTH
B OTpe3Kax



https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/abstcissa-ordinata-i-applikata-tochki-prosteishie-zadachi-v-koordinatakh-9263
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283

YpaBHeHue
IJIOCKOCTH, HOpMaJib,
ypaBHEHHUE TIOCKOCTH
B OTpe3Kax

BekropHoenpoussene
HHUC

10

11

12

13

JIuneliHbIeHEPaBEHCTB
a,
JIMHEHHOENPOrpaMMH
poBaHue

JIuneliHbIeHEPAaBEHCTB
a,
JIMHEHHOENPOrpaMMH
poBaHue

AHanuTHyeckue
METO/bI pacuéra yria
MEXIY NMPSMBIMU B
MHOTOTPaHHHUKAX

AHanuTHyeckue
METO/bI pacuéra yria
MEXAY MIOCKOCTIMU
B MHOTOTPaHHUKAX

®dopmyna pacCTOSHUS
OT TOYKH JI0
MJIOCKOCTH B
KOOpJAMHATAX

Haxoxnenue
pacCTOSIHUM OT TOYKHU
JI0 TIJIOCKOCTH B KyOe




14

15

Haxoxnenne
paccTosHUM OT TOYKU
JI0 TIJIOCKOCTH B
MPaBUIbHOMN
nupamMue
KontponpsHaspaboTa
" AHAIUTHYECKASTEOM
erpus"

16

CeueHUsIMHOTOTrpaHHU
KOB:
CTaHJAPTHBIEMHOTOTP
AQHHUKHU

17

18

19

20

CeueHUsIMHOTOTrpaHHU
KOB: METO/ICIIEZIOB

Ceuenuns
MHOTOTPaHHHUKOB:
CTaH/IapTHbHIE
IIOCKOCTH,
nepecequI/Is[ Hpi[MBIX
7 TIOCKOCTEH

[TapamensHbie
MPSIMBIE U TNIOCKOCTH:
napajijieibHble
cedyeHus
[TapamiensHbie
IPSIMBIE U IUNIOCKOCTU:
pacuéT OTHOLIECHUI

https://resh.edu.ru/subject/lesson/6065/

21

[TapamensHbie
IpsIMBIE U TNIOCKOCTH:



https://resh.edu.ru/subject/lesson/6065/

YTJIBI MEXIY
CKpELIUBAIOIIMMUCS
PAMBIMU

22

23

24

25

26

[IepnieHauKyIsApHBIE

MMPAMBIC U ITJIIOCKOCTH:

CTaHJapTHbHIC Tapbl
NEPIEeHIUKYISIPHBIX
IUIOCKOCTEH U
MPSMBIX, CHMMETPUH
MHOTOI'PAaHHUKOB

[IepnieHauKynspHBIE

MPAMBIC U ITJIIOCKOCTH:

TeopeMa 0 Tpex
NEePHEHANKYIIAPAX

[TepnenauKynspHbIe

MMpAMBIC U TTIJIIOCKOCTH:

BBIYUCICHUA JJINH B
MHOT'OI'paHHUKaxX

IToBTOpEHME:
ioniaan
MHOT'OYTI'OJIbHUKOB,
bopmyIbI IS
ILTOIIACH,
COOOpaKeHHS
mogoous
IToBTOpeHwue:
ionmaau
MHOT'OYTI'OJIbHUKOB,

https://www.yaklass.ru/p/geometria/10-
klass/perpendikuliarnost-v-prostranstve-
10441 /opredelenie-i-svoistva-
perpendikuliarnosti-priamoi-i-ploskosti-12048

https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistema-koordinat-v-
prostranstve-metod-koordinat-10439/ugol-
mezhdu-vektorami-skaliarnoe-proizvedenie-
9283

https://resh.edu.ru/subject/lesson/4724/



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://www.yaklass.ru/p/geometria/11-klass/priamougolnaia-sistema-koordinat-v-prostranstve-metod-koordinat-10439/ugol-mezhdu-vektorami-skaliarnoe-proizvedenie-9283
https://resh.edu.ru/subject/lesson/4724/

bopmybl ISt
IUIOIIAJICH,
COOOpaKeHHS
monoous

27

28

29

IToBTOpeHue:
TUIOMIAIN
MHOTOYTOJIbHUKOB,
bopMyIbl ISt
IUIOIIAICH,
COOOpaKeHHS
no00us

IImomaau ceuenunit
MHOT'OTPaHHUKOB:
MJI0IATN
[IOBEPXHOCTEH,
pa3pe3aHus Ha YacTH,
COOOpaKeHHS
mogoous

ITnomanu ceueHuit
MHOT'OTPaHHUKOB:
TUIOMIA TN
ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHS
moa00us

https://resh.edu.ru/subject/lesson/6018/

https://resh.edu.ru/subject/lesson/5443/

30

KonTponbhas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH,
cedeHus



https://resh.edu.ru/subject/lesson/6018/
https://resh.edu.ru/subject/lesson/5443/

MHOTOTPaHHUKOB"

31

32

33

34

35

O0BéM Tena. O0beEM
PSIMOYTOJIBHOTO
napasuieNienumne/1a

3amaun 00 yJIBOCHUHU
Ky0a, 0 KBajpaType
Ky0a; 0 TPUCEKIIUU
yria
CrepeomeTpuiecKue
3a7a4H, CBI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napajureNienumne/a

[Tpuxnanueie 3ama4w,
CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMa
MPSIMOYTOJIBHOTO
napajuiesenumneaa

O6béMnpsMOIpU3M
bl

http://geometry2006.narod.ru/Lessons/10-

11/11/13a.pptx

http://geometry2006.narod.ru/Lessons/10-

11/11/14b.pptx

36

Crepeomerpuueckue
3a/1a4M, CBSI3aHHBIE C
BBIYHMCIICHHEM
00BEMOB MpsAMOiL
TIPU3MBI

https://resh.edu.ru/subject/lesson/5629/

37

[IpuknagHeie 3a1auu,
CBSI3aHHBIE C 00BEMOM
NPSMON MPU3MBI



http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/13a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/14b.pptx
https://resh.edu.ru/subject/lesson/5629/

38

39

40

41

42

Brrunciienne 006EM0B
TEJN C IOMOIIBIO
OIPEICIIEHHOTO
uHrerpana. OobEmM
HAKJIOHHOU MPU3MBI

Brrunciienne 006EM0B
TEJN C IOMOIIBIO
OIpEeICNIEHHOTO
unTerpana. O6pém
MAPaMUIbI

dopmyna 00bpEéMa
MTUPAMHU/IBI.
OrtHolIeHne 00bEMOB
MUPaMU]L C OOIIHUM
yriaoMm

®dopmyna 00bEMa
MUPAMHU/IBI.
OTtHoueHuEe 00HEMOB
MUPaMH]I C OOIIHUM
yrIaoM
Crepeomerpuueckue
3a/1a4y¥, CBSI3aHHBIC C
00BbEéMaMH HAKJIOHHOM
TIPU3MBI

https://resh.edu.ru/subject/lesson/4046/

43

Crepeomerpuueckue
3a/1a4yu, CBA3aHHBIE C
o0BEMaMH THpaMUIBI

44

[Ipuknagneie 3a1auu
o TeMe "OOBEMBI



https://resh.edu.ru/subject/lesson/4046/

Ten", CBA3aHHBIC C

00BEMOM HAKJIOHHOM

IMPU3MBbI

45

[Ipuxnaguele 3a1aun

o TeMe "O0BEMBI
Ten", CBA3aHHBIC C
00BEMOM MTHPaMHUJIBI

46

[Ipumenenune
00BEMOB.
Brrunciaenue
paccTosiHus 10
IUIOCKOCTH

47

48

49

50

KonTtponsHas pabora

"O0BéM
MHOTOTpaHHHKaA"

Hunuuapuueckas
MOBEPXHOCTb,
obpazyromue
UWIAHAPUYECKOMN
MMOBEPXHOCTH

Hwmunnp. Hpamoit
KpYTOBOW LUJUHP.
[Tnomane
MMOBEPXHOCTH
MATUHAPA
Konnueckas
MTOBEPXHOCTb,
obOpazyromue
KOHHYECKOU

http://geometry2006.narod.ru/Lessons/10-

11/11/2 4 a.pptx



http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx
http://geometry2006.narod.ru/Lessons/10-11/11/2_4_a.pptx

nosepxHoctu. Konyc

o1

52

53

54

55

56

CeueHue KoHyca
IJIOCKOCTBIO,
napajieaIbHON
MJIOCKOCTH OCHOBAaHMUSI

VY ceuéHHblil KOHYC.
N3o0pakeHue
KOHYCOB U YCEUECHHBIX
KOHYCOB

[Tnomans 6OKOBOM
MTOBEPXHOCTH U
MOJIHOM ITOBEPXHOCTH
KOHYcCa

ITnomans 60KOBOIH
MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU
KOHYca

Crepeomerpuueckue
3aJauu Ha
JI0Ka3aTeIbCTBO U
BBIYHUCIICHHE,
MIOCTPOEHUEM CEYEHUHN
OUIMHApAa, KOHYyCa
Crepeomerpuueckue
3aauu Ha
JI0Ka3aTeIbCTBO U
BBIUHUCIICHHE,
MOCTPOEHUEM CEUCHUH
LWINH/Ipa, KOHyca




57

[Ipukiiaguele 3anauu,
CBSI3aHHBIE C
LWIAHIPOM

58

[Ipukiaguele 3anauu,
CBSI3aHHBIE C
LUJIUHAPOM

59

Cdepa u map

https://resh.edu.ru/subject/lesson/4034/

60

61

62

[lepeceuenue chepsl u

rapa ¢ TIOCKOCTBIO.
Kacanue mapa u
cdepbl IIOCKOCTHIO.
Bunu
n3o0pakeHuenapa

[Iepeceuenue chepsol u

11apa ¢ MIOCKOCTBIO.
Kacanue mapa u
cdepsl IIOCKOCTHIO.
Bunu
n3o0paxeHuemapa
VYpaBHenue chepsl.
[Tnomans cheps! u eé
qacTeu

63

Cummetpusichepsl 1
mapa

64

Crepeomerpuueckue
3371241 Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHUE,



https://resh.edu.ru/subject/lesson/4034/

CBsI3aHHBIE CO Cepoit
U 11apom,
MOCTPOCHHEM HX
CEUYCHUH MIIOCKOCTHIO

65

66

67

68

69

Crepeomerpuueckue
3aJlaun Ha
JI0Ka3aTeIbCTBO U
BBIYHCIICHHE,
CBsI3aHHBIE cO chepoit
U I1apoM,
MIOCTPOCHUEM UX
CEYCHHI MIOCKOCTHIO

[MpuknaaHbie 3a1a4H,
CBsI3aHHBIE CO cepoit
U [apoM

IToBTOpEHwue:
OKPY’KHOCTh Ha
IJIOCKOCTH,
BBIYMCIICHHS B
OKPY’KHOCTH,
CTaHJapTHBIC TTOA00HS

Paznuunsie
KOMOHMHAIINH TN
BpallleHUs U
MHOTOTPaHHUKOB
3agaun mo teme "Tena

Y TIOBEPXHOCTHU
BpanieHus"

https://resh.edu.ru/subject/lesson/4910/

70

3amaun o TeMme "Tena



https://resh.edu.ru/subject/lesson/4910/

Y IOBEPXHOCTHU
BpaieHus"

KontposnpsHas pabora

71 "Tena v MOBEPXHOCTH

BpanieHus"

O0BEM IUIMHApA. http://geometry2006.narod.ru/Lessons/10-
72 Teopema 06 00bEME 11/11/14c.pptx

PSIMOTO IMJIMHAPA

Brrunciienne 006EMoB http://geometry2006.narod.ru/Lessons/10-

TEJI C TIOMOIIBIO 11/11/16a.pptx
73 onpeeIEHHOTO

unTerpana. O6pém

KOHyca

[Tnomaau 60KOBOM U http://geometry2006.narod.ru/Lessons/10-
74 MIOJIHOM ITOBEPXHOCTH 11/11/18a.pptx

KOHyca

CrepeomeTpuyieckue

3a/1a4u, CBSI3aHHBIC C
75 BBIYUCIIEHUEM

00BEMOB IUITUH/PA,

KOHyca

[Ipuknagneie 3a1aun http://geometry2006.narod.ru/Lessons/10-
26 o Teme "O6BEMBI 1 11/11/18a.pptx

TLJIOIIA TN

noBepxXHocTen Ten"
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47 LIAPOBOrO CEKTOpa. 11/11/17a.pptx

Teopema 06 06BEMe
mapa. [Inomanp
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cdepsl.
CrepeomeTpuyeckue
3aJ1auu, CBSI3aHHBIC C
BBIYUCIICHHEM
00BEMOB 11apa,
IIapOBOT'O CErMEHTA U
IIaPOBOTO CEKTOpa

[Tpuknagaeie 3axaun
1o TeMe "OO0BEMBI
Ten", CBSI3aHHEIC C
00BEMOM 11apa u
TUTONIAIBIO C(hephl.
COOTHOIIECHUS] MEXTY
TLJIOIIASIMU
IIOBEPXHOCTEU U
00BbEMaMH TOTOOHBIX
Tell

http://geometry2006.narod.ru/Lessons/10-

11/11/17b.pptx
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ITomoOHBIE TENA B
MIPOCTPAHCTBE.
N3menenune o0bEMa
pU TOJOOUH.
Crepeomerpuueckue
3a7a4M, CBSI3aHHbBIC C
BBIYUCIICHUEM
00BEMOB TeEJI U
IIomanaeu
MTOBEPXHOCTEN

80

KonTtponbsHas padora
"ITnomanu
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MOBEPXHOCTHU U
00BEMBI KPYTIIBIX TEN"

81

JBrxeHus

MIPOCTPAHCTBA.
OTtoOpakeHusl.

JBrxeHus u 1
paBeHCTBO uryp.
Oo61recBoiicTBa

IBIDKECHUN

82

83

Bunsl nBmkennii:
napasuiebHbIA

MEPEHOC, LIEHTpalibHas
CUMMETpPHSI, 1
3epKaibHas

CUMMETpHS, TIOBOPOT

BOKPYT NPSIMOM
[TpeobpazoBanus

nopo6us. [psmas u 1
cdepa Ditnepa

84

I'eomerpuueckue
3a/1a4u Ha
IIPUMEHEHHUE
JIBUKEHUS

85

KonTponbhas pabota
"BekTopsl B 1
npocTtpancTse"

86

O06o0maroree
noBTopenue 11 1
MOHATHUIH U METOIOB




87

Kypca reomerpun 10—
11 xnaccos,
CUCTEeMAaTU3aLHs
3HAHUM:
"[TapannenbHOCTh
IPSIMBIX U IIJIOCKOCTEU
B IIpocTpaHcTBe"

Oo6o061maro1ee
noBtropenue 11
HOHATHUI U METO/I0B
Kypca reomerpun 10—
11 xnaccos,
CUCTEMAaTHU3aLMs
3HaHUM: "BekTopsl B
npocTpaHcTae”

88

O06o0maroree
nosTopenue 11
MIOHATUN U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEMATH3aLM
3HaHU: "BekTopsl B
npocTpaHcTae”
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O06o0maroree
nosTopenue 11
MOHSITUHA U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
cucTeMaTHu3anus




3HaHuii: "O0beM
MHOTOTpaHHUKA"

90

91

O6oOmaroree
noTopenue 11
MMOHATHUHN U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CHCTeMaTH3aIns
3HaHui: "O0beM
MHOTOTpaHHUKA"

Ob6o0maroriee
noBtropenue 11
MOHSITUI U METOJIOB
Kypca reomerpun 10—
11 xnaccos,
CUCTEMAaTHU3aLHs
sgaguil: "[lmomanu
MIOBEPXHOCTH H
00BEMBI KpYyTJIbIX TET"
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O06oo6maromee
noBTopenue 11
MHOHATHH U METOI0OB
Kypca reomerpuun 10—
11 xnaccos,
CHCTEMAaTHU3allHs
sgaHuu: "[lmomamnu
MOBEPXHOCTHU U
00BEMBI KpyTIIbIX TEn"
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Hrorosas




KOHTpOJIbHAst paboTa

94

95

96

97

Hrorosas
KOHTpOJIbHas paboTa

[ToBTOpEHME,
0000111eHE U
CHCTEMAaTH3alHs
3HAHHUHN

HcTopus pa3BuTHs
CTEPEOMETPUN KaAK
HayKU U €€ poJib B
pa3BUTUN
COBPEMEHHBIX
WHKEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUHU KaK
HAyKU U €€ poilb B
pa3BUTHHA
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

98

Hcropus pa3Butus
CTEpEOMETPUHN KaK
HayKU U €€ poJib B
pa3BUTHUN
COBPEMEHHBIX
WMHXEHEPHBIX U




KOMITbIOTEPHBIX
TEXHOJIOTUH

99

100

101

Hcropus pazsurus
CTEPEOMETPUN KaK
HayKu U €€ poib B
pa3BUTUN
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTU

Hcropus pazsurus
CTEPEOMETPUN KaAK
HayKU U €€ poJib B
pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUHN KaK
HayKU U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Ucrtopus pa3sutus
CTEPEOMETPUU KAK
HAYKHU U €€ POJIb B




pa3BUTHHA
COBPEMEHHBIX
VH)XCHEPHBIX U
KOMIIBIOTEPHBIX

TEXHOJIOTHI
OBIIEE KOJIMYECTBO
YACOB IIO
I[TPOT'PAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

reomeTpus. 10-11 knaccbl. Y4ebHuk ons obweobpasoBaTtenbHbix yupexaeHui. / J1.C.

ATtaHacsH, B.®. bytysos, C.b. Kagomues u gp./ M.: lNpoceelueHne, 2016.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3us b.I'. Qupaktnyeckmne matepuansl. FeomeTtpusa. 10 knacc.- M.: MNMpoceeluenune, 2009.
2. 3ue b.I'. Qnpaktnyeckne matepmansl. FleomeTpus. 11 knacc.- M.: lNpoceeweHne, 2009.

3. 3uBb.T., Mennep B. M. 3agaun no reomeTpuun. 7-11 knaccel. - Mocksa. [1pocBeLueHue.
2003.

4. 10. A. Mnaskos, N. N. KOanHa, B. ®. byty3os NeomeTtpus: Pabouas TeTpaab. 10 knacc:
nocobue ans yyawmxcs obueobpasoBaTenbHbIX yupexaeHuit. - M.: MNpoceeLleHue,
2010.

0. A. Mnaskos, N. . KOauHa, B. ®. byTy3oB N'eomeTpus: Pabouas TeTpaab. 11 knacc: nocobue

ansa yyawmxcs obuieobpasoBaTtenbHbIx yupexaeHun. - M.: Mpoceellexne, 2010

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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