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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero o0Opa3oBaHMsl, TaK KaK 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILMKJIA.
[Tockonmpky  JOTMYECKOE€  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YyYECHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aa4y, YMCEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
VCIIOJB3YIOTCS MPU PEIIEHUM 33/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOydaromuxcs Ipu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEN MpeaMeTHol obnactu «MaremaTuka u
uHpopmaTrka»  yepe3  O0OECleUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIb30BaHUsl 0Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCTOJIb30BAaHUEM MATEMATUKH.

[IpnopuTeTHBIMM 3aJayaMu Kypca T€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPeaCTaBICHUs 0 TEOMETPUU KaK 4aCTH MUPOBOU KYJBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MHPOM;

dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHCHIBATH U U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE€  yMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHsS JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJACIAX U B pealbHOM
MHpPE MHOTIOTPAaHHUKHM M Te€lla BpallCHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUN PACCYKIACHUM;

¢bopMupoBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUSI HUX IHPUMEHATH, NPOBOJMUTH JOKA3aTEIbHBIE PACCYXICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COJIEpKaHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpPU



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJICKTYAIIbHBIX U TBOPUYECKUX
CrocoOHOCTEW 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS, UHTEPECa K U3YUEHUIO T€OMETPUU;

¢dopmupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHSI pPaclo3HaBaTh MPOSIBIICHUS TEOMETPUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, WCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIIPETALUY MMOJYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIBHBIMU JIMHUSIMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 knmaccax sBistorcs: «lIpsmble W TUIOCKOCTH B MPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIIEBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpPOBHE OOy4YECHUS B
1011 xmaccax, OTHOCUTCS KO BCEM COJAEpKATEIbHBIM JUHUSIM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJBKO  TI0
coJlep KaTelIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOrpPaMMBbI, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUYaroIIHecs
oOpamianuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHHUE
r€OMETPUYECKUMH TTOHSATHUSIMHU U HABBIKAMU MOCIEI0BATEIBHO U MOCTYIATENIBHO, C
COOJIIOJIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexos K M3y4EHUIO TEOMETPUHN HA YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycioBus Ui auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX 00pa3oBaTeIbHBIX IMporpamMM, OO€CleuuTh YriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TPOAOKCHUIO HW3YUYEHUS MAaTEMaTUKH C
ydéTtoMm BbIOOpa Oyayiel mpodeccuu, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

[lenn u 3amaum y4yeOHOro MpeAMETa COOTBETCTBYIOT LIETSM U 3aJadyam
BocnuTaHud B mikoje. Coaepkanue yueOHOro mpeaMera criocoOCTBYET Pa3BUTHIO
KITFOUEBBIX KOMIIETCHIIMH YYEHUKOB, YyKa3aHHBIX B pabodeid mporpamme
BOCITUTAHUSI.



Metonpl 00y4yeHHMS U OIICHKM 3HAHUN YUYWTHIBAIOT HHIWBUIYaJbHBIC
OCOOCHHOCTH y4YallUXCi M  CIOCOOCTBYIOT (OPMHUPOBAHUIO IIEHHOCTHBIX
OpUEHTAlU, TPETyCMOTPEHHBIX B paboyeil MporpaMMe BOCITUTAHUS.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIIBHOCTD IIPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayenpbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUJIOCKOCTH, NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHAUKYIAPaX.

VYriael B OpOCTPAHCTBE: YroJl MEXAY MPSMOW M INIOCKOCTBIO, BYTPAHHBIN
yIoJI, JIMHEWHBIN yroJjl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKMX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPsAMOYTOJIbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme nyTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupammpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojbHas MNUpaMuia W MPaBUIbHBINA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOLIAJb OCHOBAHMM, TeopeMa O OOKOBOW ITOBEPXHOCTU HPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MTMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsT B IIPAaBUJIBHOM MHOTOIPDAaHHHMKE: CHMMETpUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopsbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[ToHsiTe KOMILTaHApHBIE BEKTOpHI. [IpH3HaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOXKEHUHM BEKTOpa IO TpEM
HEKOMIUTaHApHbIM ~ BekTopaM. IIpsiMmoyroiibHass cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BekTopaMu. CKalasipHOE MpPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u koHyca. Cummerpusi cepsl u
nrapa.

O0béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEMe
IpsIMOYTOJIBHOTO Tapayienenumneaa M cienctsus u3 He€. OO0béM mpsiMod U
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OO0bEM mIapa U 1MapoBOTO
CerMEHTa.

KoMOuHanum Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
UWIMHAP, ONHCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepbl U 1mapa c
wiockocThio. Kacanune mapa u chepsl miockocThio. IloHATHE MHOTOrpaHHUKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U €€ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amay Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TOCTPOCHUS
CECUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepaliud HaJ BEKTOpamu. BekTtopHoe
YMHOXXEHHE BEKTOpOB. CBOHCTBA BEKTOPHOIO yMHOXKEHHsA. IIpsamoyronbHas
cUcTeMa KoopAuHAT B mpocTpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUsI B IPOCTPAHCTBE

JBmxenus: npoctpanctBa. OToOpakeHus. [[BM>KEHUS W PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapalieNbHbBIA TEpPEeHocC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  OOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOLJIOMY M HAaCTOSAIIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSAX, cdepax
YKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapojaa, cOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKH U JACSTENbHOCTbIO YYEHOTO, OCO3HaHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BOCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass aKTUBHOCTbh), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10BOE BOCIUTAHHE:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peanru30BBIBATH COOCTBEHHBIC IKHU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE IrI100ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUeHTAIUS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWM JUIsl pEelieHus 3agad B 00JacTu
OKpY’)Karolel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKd ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €&
pPa3BUTUS W 3HAYMMOCTH IS PA3BUTHS IUMBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KYJIbTypOH KakK CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIICIOBATEILCKYIO JCSITCIBHOCTD
WHUBUyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXIy TMOHATUSMHU, (HOPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIONCHUSIX W YTBEPXKACHUSIX, MpeiaraTb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS 1 BHIBOIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITETIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTH TMMOTE3Y, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICJOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUS, MPoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS W BBIBOJABI 10 pe3ysbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HUCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH HMHYOPMAIHMIO DPA3NIUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh HMH(GOpPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HensiMU  OOIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJIe¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMOIl TEMBbl,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
NPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh ILJIaH, JITOPUTM PELICHUS 3a/1aui, BEIOMPATh CIIOCOO PEIIeHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIHOHATIbHBI HHTEJJIEKT:

BJa/JE€Th  HAaBbIKAMU  IIO3HABAaTEJbHON  pediekcun Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yjbTaTa peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEeIBUIETh TPYIAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBHE PE3YJIbTaTa UEIN U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NOPUHUMATh IeJb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThbl, pacHpenensTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX HaTh IMPOIECC W PpPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNoBbIX (opMax paldoThl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbIE IITYPMBI» W MHBIE), BBHINOJIHATH CBOK YacThb pabOThl H
KOOPJIMHHUPOBAaTh CBOM JEHCTBUSA C JPYTMMHM WICHAMH KOMAaHJIbI, OLIEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOygaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEICHUU MAaTEMaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamMuaa, NpsMOYTOJIbHBINA Mapajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBIIOJHITH U300paKeHUsT QUTYp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOTPAHHUKOB PA3JIMYHBIMU METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (IIpU3Ma,
nupamMua), FCOMETPUUYECKUX TeJl ¢ TPUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
duryps;

e CBOOOJHO OMNEPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpam H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaxXO0XJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIpU PEIICHUH MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOOPA30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyalld, MPUMEHSITh M3yYCHHBIC MOHSATUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
mpoOJIeMbl, MOJAEIUPOBATh peajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHSATUH U TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUYMH;

e UMETh NPEICTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu GyHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYCCKOMH,
KOHUYECKOW W c(heprudeckorl TMOBEPXHOCTAMH, OOBSICHATH CIOCOOBI
MOy YCHHUS;

OIepUPOBATh MOHATUIAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIMJIMHIIPOM,
KOHYCOM, c(hepoii u mapom;

pacno3HaBaTh Tena BpamleHUs (UWIMHADP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(UIIMPOBATh B3aUMHOE PaCIoiokKeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U TUIOMIAJAM TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalllCHMUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, cepa, BIUCaAaHHAST B MHOTOTPAHHUK WU TEJIO
BpAaIICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUTONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOIO0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBIMIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEIl BPAIICHUS;

W3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HH(POPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pucCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiii Ha/l BEKTOPAMH,

3a71aBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CHCTEMEe KOOPAMHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH,
CBOOOJHO ONEPHUPOBATHh TOHATHSAMH, CBS3aHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPH TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHusl MO100HUs;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapanenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIONIb30BaTh METOJABI TOCTPOCHHUS CEUEHHUI: METOJ CIEl0B, METOJ
BHYTPEHHETO POEKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMETpUUYecKre (aKThl JI PEIICHHUS CTEPEOMETPUUICCKUX
3a/1a4, OPEANOJIaralllinX HECKOJIBKO IIaroB pELICHUS, €CIH yCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pelmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKHX OTHOLICHUN H
HAXOXJICHUE TEOMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  IOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYALIUH, IPUMEHSITh U3YUYEHHbIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PEUICHHS
MaTeMaTU4eckKu  C(OPMYJHUPOBAHHOM  MPOOJEMBbI,  MOJEIUPOBATH
peaIbHBbIE CUTyallMH Ha S3bIKE T'€OMETPUH, HCCIIEIOBATh IOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TIOHATUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXO0XJCHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TpEACTaBlIeHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnunuyectBo yacos
Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPAMMBbI Beero KonTpoabHbie IIpakTHYecKkue
padoThI padoThI
BBenenue B crepeoMeTpuio 23 1
2 B3anMHOe pacnosiokeHue NpsMbIX B IPOCTPAHCTBE 6 1
3 [TapannenbsHOCTh NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE 8
4 [IeprieHIUKyYIAPHOCTD NMPSMBIX U INIOCKOCTEN B 75
IIPOCTPAHCTBE
5 Yriel 1 pacCTOSIHUS 16 1
6 MHororpaHHuKu 7 1
7 Bexkrops!l B npocTpaHcTBe 12
8 [ToBTOpenue, 0000IIeHNE U CUCTeMaTH3alMsI 3HaHU I 5 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo yacoB
Ne ni/m HanmeHnoBaHue pa3iaesioB 4 TeM IPOrpaMMBbl Beero KonTpoJabHbie IpakTHyeckue
padoThI padoThI

1 AHaMTHYECKasi TEOMETPUS 15 1
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMAaTH3allvsl 3HAHUN 15 1
3 O6bEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomaau moBEpXHOCTU M OOBEMBI KPYTIIBIX TEI 1
6 JBro>xeHus 1
7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 17 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos DJIeKTPOHHbIE
ara nu¢pposbIe
Nen/m  Tema ypoka KonTpoabubie  IIpakTuueckue A p
Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
OcHoBHbIE NpaBUiIa U300paKEHUS HA https://resh.edu.ru/
1 PHUCYHKE IJIOCKOCTH, apajlIeIbHbIX 1 04.09.23
https://www.problems.ru/
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[TonsiTust crepeoMeTpun: TOUKa, psimas,
, HHZCKOZTB; (l)'[é)O:TIe)aHCTB;). O(C:HOB:He 1 15,0023 http://school-
npaBwWia U KCHHSI HA PHCYHK .09. )
paBt P puey collection.edu.ru/
IJIOCKOCTH, MapaijIeNIbHbIX IPSIMBIX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsTHs: nepecekarouecs MIOCKOCTH,
3 nepeceKaroIuecs npsmasi v miIocKoCTh; 1 08.09.23 https://www.yaklass.ru/
MOJIyIPOCTPAHCTBO
I1 :
OHSITHSL: TIEPECEKAOLINECS TNIOCKOCTH, https:/mathnet.spb.ru/
4 MEPECEKAIOIIMECS IIPsAMasi U IIOCKOCTb; 1 11.09.23
https://www.problems.ru/
MOJIYTIPOCTPAHCTBO 24
MHororpanHuKH, H300pakeHne
5 MPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYD, 1 15.09.23 https://uchi.ru/
HECYIIECTBYIOIINX 00OBEKTOB
M 0
] I(-I)ZF(;EpaHHHKP:;CHSC; I():a)KeeHI/IC o | 15.0023 https://resh.edu.ru/
MIPOCTEHINUX IT HCTBEHHBIX (UT .09.
P POCIP P https://www.problems.ru/
HECYIIECTBYIOIIUX O0OBEKTOB 24
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 18.09.23 http://school-




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEJICTBUS U3 HUX 24

22.09.23

collection.edu.ru/

https://www.yaklass.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus U3 HuX. CocoObl 3a1anus
MPSAMBIX U IJTIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NpsSMbIX U IUIOCKOCTEN

22.09.23

https://mathnet.spb.ru/
https://www.problems.ru/

10

N306paxenue ceuenuit nupamuibl, kyoda
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
p€bpa. M3obpakeHne nepecedcHus
IIOJIyYEHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3sHBIMU LIBETAaMH

25.09.23

https://uchi.ru/

11

N306paxkenue ceuenuit nupamuibl, kyoda
U TIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHyie NOCTPOSHHBIX CEUECHHUH
pasHBIMH LIBETaMH 24

29.09.23

https://resh.edu.ru/
https://www.problems.ru/

12

N306paxkenue ceuenuit nupamuibl, Kyoa
Y IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0paxkeHue nepecedeHus
TIOJTY4EHHBIX TIOCKOCTEH.

29.09.23

http://school-
collection.edu.ru/

13

N300paxeHune cedeHuit nmupamuibl, Kyoa
U IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
p€6pa. N3o0pakeHne nepeceueHus
MOJYYEHHBIX TJIOCKOCTEH.
PackparmBaHie NOCTPOSHHBIX CEUEHHM
pasHBIMU 1IBETaMHU

02.10.23

https://www.yaklass.ru/




14

15

Merton ciaeoB AJisl HOCTPOCHUST CEUYECHUM

MerTon ciieoB JUIsl IOCTPOEHUS
ceuenuil. CBOMCTBA MepeceUCHU
MPSIMBIX U IJIOCKOCTEH

06.10.23

06.10.23

https://www.yaklass.ru/

https://uchi.ru/

16

MertoJ cie10B A TOCTPOESHUS
ceueHuii. CBoMCTBa nepecedyeHuit
IPSAMBIX U IIJIOCKOCTEMN

09.10.23

https://resh.edu.ru/
https://www.problems.ru/

17

18

19

20

21

[TocTpoenue ceuenuii B nupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I11aroB
MOCTPOCHUS

[TocTpoeHue ceyeHuit B mupamusie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX I-IepTC)KeI\/JI " 3aI1iMCh HI1aroB
MIOCTPOCHHMSI

[TocTpoenue ceuenuii B nupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIKCh 11aroB
ITOCTPOEHUS

[TocTpoenue ceuenuii B nupamue, Kkyoe
no TpéM ToukaM Ha pébpax. Co3anue
BBIHOCHBIX YEPTEKEH U 3alKCh L1aroB
IIOCTPOCHHUS

HOBTOpCHI/Ie IJIAaHUMCTPHUHU: TeopeMa (o)

PONOPLMOHATBHBIX oTpe3kax. [Tomobue
TPEYroJIbHUKOB

13.10.23

13.10.23

16.10.23

20.10.23

20.110.23

http://school-
collection.edu.ru/

https://www.yaklass.ru/

https://mathnet.spb.ru/
https://www.problems.ru/

https://uchi.ru/

https://www.yaklass.ru/

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha

23.10.23

https://mathnet.spb.ru/
https://www.problems.ru/




23

BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TUTAHUMETPHUH U CTEPEOMETPUU
KoHnTtponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

27.10.23

24

B3anmHOe pacnoyioxKeHue NpsIMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsimele. [Ipu3Haky ckpemuBaroImxcs
npsambix. [TapamienbHblie npsmble B
IPOCTPaHCTBE

27.10.23

https://uchi.ru/

25

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOM MapasuieIbHON
JTAHHOM IIPSIMOM, MIPOXOAIIEH uepes
TOYKY NPOCTPAHCTBA U HE JIeXkKallell Ha
JaHHOM mpsiMoii. JlemMa o nepeceueHnu
NapauIEIbHBIX IPAMBIX IIJIOCKOCTBIO

10.11.23

http://school-
collection.edu.ru/

26

[TapamienbHOCTB TpEX MPSAMBIX.
Teopema 0 TpEX mapayIETbHBIX MPSMBIX.
Teopema 0 CKpeIMBaOINXCS MPSIMBIX

10.11.23

https://www.yaklass.ru/

27

[TapannensHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA apALIIETHLHOTO
npoekTupoBaHus. M300pakeHne pa3HbIx
buryp B mapannenbHON MPOSKIIUU

13.11.23

https://mathnet.spb.ru/
https://www.problems.ru/

28

29

[lenTpanbHast MpoEKIMs. YTOJII ¢
COHANPABJICHHBIMA CTOPOHAMHU. YTOJI
MEXIY IPSAMBIMU

3anauun Ha J0KA3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHBIE C
PacCIoJIOKCHHUEM NIPSAMBIX B
POCTPAHCTBE

17.11.23

17.11.23

https://uchi.ru/

https://resh.edu.ru/
https://www.problems.ru/




30

[ToHsTHS: MapamIeaIbHOCTh MPSIMOUN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJuIeIbHOCTH MIPSIMON U TIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IJIOCKOCTH

20.11.23

http://school-
collection.edu.ru/

31

32

33

34

['eomeTpuueckue 3ajaun Ha BBIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBA3AHHBIC C
[apauIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASILEro
yepe3 JaHHYIO NPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO IPyrou npsamoi. Pacuér
OTHOUIEHUI

Hapanﬂeanaﬂ MMpOoCKI A, IPUMCHCHUC
AJI TIOCTPOCHUSA CEeUYCHUI KY68. n
napajjejaenuiicaa. CBoiicTBa
napamicjicnuicaa u mMpru3Msbl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

24.11.23

24.11.23

27.11.23

01.12.23

https://www.yaklass.ru/

https://mathnet.spb.ru/
https://www.problems.ru/

https://uchi.ru/

https://www.yaklass.ru/

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH,
MPOXOSAIIEH uepe3 TOUKY, HE
MPUHAISKALTYIO JAaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

01.12.23

https://mathnet.spb.ru/
https://www.problems.ru/

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJIIEIbHOCTH MPSMBIX IIEPECEUEHNUS
IIPHU [IEPECEUEHUH [IBYX I1APAJUIEIIBHBIX
IJIOCKOCTEN TPEThEN

04.12.23

https://uchi.ru/

37

CaolicTBa napasuieabHbIX MIOCKOCTEMN:

08.12.23

https://mathnet.spb.ru/




00 oTpe3Kax napajelbHbIX MPSIMBbIX,
3aKJIF0YEHHBIX MEX/y NapajieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH MTPSIMOM C©
JBYMs IApaJJIEIbHBIMU TIOCKOCTSIMU

[ToBTopenue: Teopema Iludaropa Ha

https://www.problems.ru/

https://mathnet.spb.ru/

38 08.12.23
IIJIOCKOCTH https://www.problems.ru/
II :

39 OBTOPCHHE: TPHTOHOMETPIA 11.12.23 https://www.yaklass.ru/
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaolicTBa Ky0a U IPSIMOYTOJIBHOTO 15.12.23 https://mathnet.spb.ru/
napasuiesenuea o https://www.problems.ru/

41 Brruncnenue 1auH OTpe3KoB B KyOe u 15.12.23 https://mathnet.spb.ru/
MPSIMOYTOJIBHOM IapajuieenuIe e o https://www.problems.ru/
[IepnieHIUKyYIAPHOCTH NPSAMOU U

T

42 [UIOCKOCTH. 1 pH3HaKk 5 18.12.23  https://uchi.ru/
NEPIEHIUKYIJIIPHOCTU IPSIMON U
IJIOCKOCTH
[IepnieHIMKYIAPHOCTH NPAMOU U

13 riockocTH. [Ipu3Hak ) 1293 https://resh.edu.ru/
NEPHEHAUKYIAPHOCTU MIPAMOMN U https://www.problems.ru/
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U

44 €IMHCTBEHHOCTH TIPSIMOM, MPOXOATICH 2 1293 http://s.chool—
yepe3 TOUKY MPOCTPAHCTBA U collection.edu.ru/
NEPIEHIUKYIISIPHON K INIOCKOCTH
IT

45 JIOCKOCTH M HEPHEHAMIIHpPIRIC 1M 25.12.23 https://www.yaklass.ru/
psiMble B MHOTOTPaHHHUKaX

46 [I;mockoCTH M NEPIEHIUKYIIIPHBIE UM 12.01.24 https://mathnet.spb.ru/

MMpsAMbIC B MHOT'OI'paHHUKAX

https://www.problems.ru/




[leprienquKyIsip ¥ HAKJIOHHASL.

47 [TocTpoenue nepneHIuKyspa u3 TOUKU 12.01.24 https://uchi.ru/
Ha MPSMYIO
[leprienquKyIsip ¥ HAKJIOHHASI.
48 [TocTpoenue nepneHIuKyIsIpa U3 TOUKH 15.01.24 https://www.yaklass.ru/
Ha MPAMYIO
49 TeopeMa o TpEx NepHEHAUKYIISIPax 19.01.24 https://mathnet.spb.ru/
(npsimast 1 oOpaTHas) o https://www.problems.ru/
T N
50 COPEMa O TPex NEpHEHHIRy ipax 19.01.24  https://uchi.ru/
(mpsimast 1 oOpartHas)
51 ¥/TOI MEHLY CKPEIHMBAONIIMHCA 22.01.24 https://uchi.ru/
IPSIMBIMU
IT
2 rowouse nepnesmmmpu 60124 "UPYschook
Hl . PHCHAMRYIP T collection.edu.ru/
IIOCKOCTEH
53 OpTOoroHanbHOE MPOSKTUPOBAHUE 26.01.24 https://www.yaklass.ru/
n .
OCTpOGHI/If ceueHHi Ky0a, MpU3MBl, https:/mathnet.spb.ru/
54 IIPABWJIBHOM MUPaMU/IBI C TIOMOIIBIO 29.01.24
. https://www.problems.ru/
OpPTOTOHAJIBHOM MPOEKIUH
[TocTpoenue ceuenuii kyoa, MpU3MBI,
55 MIPAaBUWJIBHOM UPAMHUJIBI C TTOMOIIBIO 02.02.24 https://uchi.ru/
OpPTOTOHAIBHOW MPOEKIUH
C
HMMETPHA B pOCTpanctpe https://resh.edu.ru/
56 OTHOCHTEIIBHO IUIO0CKOCTH. [ImockocTn 02.02.24
. https://www.problems.ru/
CUMMETpPUI B MHOTOI'paHHHMKaX
57 [Tpu3Hak neprneHuKyIIPHOCTH MPSIMON 05.02.24 http://s.chool—
U TUIOCKOCTH KaK CJIEZICTBHE CUMMETPUH collection.edu.ru/
58 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér 09.02.24 https://www.yaklass.ru/




paCCTOHHI/Iﬁ OT TOYKH A0 IINTIOCKOCTHU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

https://mathnet.spb.ru/

59 . 09.02.24
pacCTOAHUI OT TOYKH JO IIOCKOCTH https://www.problems.ru/
CriocoOb!I ONyCTUTH MEPIIEHAUKYIISIPHI:
60 CUMMETpHUS1, CABUT TOYKHU I10 12.02.24 https://uchi.ru/
NapaJuIeIbHON IPSIMOU
Casur 1o HenapasuieJIbHON IPsSMOH, https://resh.edu.ru/
61 . 16.02.24
U3MEHEHUE PACCTOSIHUM https://www.problems.ru/
KoHnTtposnbHas pabora "B3anMHoe
62 pacIoaoXeHue NPAMbBIX U IJIOCKOCTEH B 16.02.24
npoctpaHcTae”
[ToBTOpEHME: Yyroa Mex 1y NpsMBIMU Ha
63 HHIOCKOCTH, TPUTOHOMCTIPIT B 19.02.24  https:/www.yaklass.ru/
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpeMa
KOCHHYCOB
IT :
OBTOPEHHE: YTOI MEXILY https://mathnet.spb.ru/
64 CKPELIMBAOIIMMUCS IPSIMBIMU B 22.02.24
https://www.problems.ru/
IIPOCTPAHCTBE
['eomeTpuyeckre MEeTOAbl BBIYMCICHHS
65 yriia MeXIy MPsSMBIMU B 22.02.24 https://uchi.ru/
MHOTOT'PaHHHUKAX
66 JIByrpansslii yroa. CBONCTBO JIMHEWHBIX 26.02.24 https://resh.edu.ru/
YIJIOB ABYTPAHHOTIO yria https://www.problems.ru/
IT .
67 csngff ggﬁiii:ﬂggiiﬂm HBIX 01,0324  Dup/school-
. PHCHAMKYIP o collection.edu.ru/
IJIOCKOCTEHN
IT
68 PUSHAK [EPICEIYIAPHOCTH 01.03.24  https://www.yaklass.ru/

IIJIOCKOCTEH; TeOpeMa O MpsMOMN




IIEPECEYCHMS IBYX INIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEH INIOCKOCTH

[IpssMOyTONIBHBIN MTapauieaenume; Kyo;

69 W3MEPEHHUS], CBOMCTBA PSIMOYTOJIBHOTO 04.03.24 https://www.yaklass.ru/
napasuiesenumnena
Teopema o nuaroHaiy IPsIMOYTOJILHOT'O .
70 P PAMOY ” 07.03.24  https://uchi.ru/
napajuleienunesia u cleACTBUE U3 Heé
CrepeomeTpruecKue 1 MPUKIIaIHbIC
P P P https://resh.edu.ru/
71 3aJlauM, CBSI3aHHEBIC CO B3aMMHBIM 07.03.24
https://www.problems.ru/
PacIioIoKEHUEM MPSIMBIX U TUIOCKOCTH
[ToBTOpEHME: CKPEUIUBAIOLITUECS
b betit B http://school-
72 MpsIMBIE, MMapajuIeIbHbBIC TIJIOCKOCTH B 11.03.24 )
collection.edu.ru/
CTaHIaPTHBIX MHOTOTPaHHUKAX
[Tapa mapanienbHbIX IUIOCKOCTEH Ha
CKPEIIUBAIOIINUXCS MPSMBIX, PACCTOSIHHE
73 PEHBATOT P P 150324 https://www.yaklass.ru/
MEXTy CKPEIUBAIOIUMUCS IPSIMBIMU B
MPOCTHIX CUTYAIUSIX
74 PaccrosiHre OT TOUKH 10 TUIOCKOCTH, 15.03.24 https://mathnet.spb.ru/
pacCcTostHUE OT MPSMOM 10 MIIOCKOCTH o https://www.problems.ru/
Brruncnenue paccTosHAN MEXITy
CKPEIIUBAOIIUMHUCS TTPSIMBIMHU C .
75 P PAMEIMH 18.03.24  https://uchi.ru/
MIOMOIIBIO TIEPIICHTUKYJISIPHOM
MJIOCKOCTH
TpéxrpaHHblid yroj, HEpaBeHCTBA M
TpeXrpaHHbIX yriaoB. Teopema
76 pexTp y P 220324  https:/www.yaklass.ru/
[Tudaropa, TeopeMbl KOCUHYCOB U
CHHYCOB JUJIsl TPEXTPAHHOTO yIJIa
77 DnemMeHTHI chepUIecKOil TeOMETPUH: 22.03.24 https://mathnet.spb.ru/




T€OAC3NYCCKHUEC ITMHHUHN Ha 3emie

KonTponpHas padorta "YTiibl u

https://www.problems.ru/

78 | 01.04.24
paccTosHus
79 Cucremaruzanus 3HaHUN 05.04.24 http:// s‘chool—
"MHOrorpaHHMK 1 €ro 3J1eMeHThI" collection.edu.ru/
20 [Tupamuga. Buasl nupamui. 05.04.24 http://s.chool—
[IpaBuibHas nupamuia collection.edu.ru/
IT I .
81 prsMa. LIpAMait # HAIJIOHHAT HPHSMH 08.04.24  https://www.yaklass.ru/
[TpaBuibHas npu3Ma
20 [Ipsimoii napannenenunen, 12.04.24 https://mathnet.spb.ru/
IPSIMOYTOJIBHBIN MapajlIeNenures, Kyo o https://www.problems.ru/
23 BEIHyKJ'IbIe MHOTrOrpaHHukH. Teopema 12.04.24 https://uchi ru/
Oitnepa
B .T
I:myKnme MHOTOrpaHHHKH. Teopema https://resh.edu.ru/
84 Otinepa. IIpaBunbHbIE 1 15.04.24
https://www.problems.ru/
HOJIYTIPABUIIbHBIE MHOTOTPAHHUKHU
http://school-
85 KontponbHas padota "MHororpanHuku” 19.04.24 colll)ectsicon(f duru/
IT
86 OFPITHE BERTOPA Ha MIOCKOCTI I B 19.04.24 https://www.yaklass.ru/
IPOCTPaHCTBE
https://mathnet.spb.ru/
87 CyMMa BEKTOpPOB 22.04.24 PSR, Sp O U
https://www.problems.ru/
88 Pa3znocTh BekTOpOB 26.04.24 https://uchi.ru/
89 [IpaBuio nmapasenenumnena 26.04.24 https://www.yaklass.ru/
https: hnet.spb.
90 YMHOKEHHE BEKTOPA Ha YUCIIO 29.04.24 {tps://mathnet.spb.ru/
https://www.problems.ru/
P )
91 AVIOACHHE BEKTOPA 110 GasHCy Tpéx 03.0524  https://uchi.ru/

BCKTOPOB, HC JICXKAIIIUX B OJHOM




IIJIOCKOCTHU

https://mathnet.spb.ru/

2 C 1 03.05.24
? KAIAPHOC [IPOMIBEACHHE https://www.problems.ru/
93 Boluncnenue yriia Mex1y BEKTOpaMu B | 06.05.24 https://mathnet.spb.ru/
IIPOCTPAHCTBE https://www.problems.ru/

94 [Ipocreiimine 3a1aun ¢ BEKTOpaMu 1 10.05.24 https://www.yaklass.ru/
https://mathnet.spb.ru/

95 [Ipocreiinmue 3anauu ¢ BEKTOpamu 1 10.05.24 httgz: / /gl;wr.l;rcfglerrrllls.ru /
https://mathnet.spb.ru/

96 [Ipocreiinmue 3anauu ¢ BEKTOpamMu 1 13.05.24 httgz: / /$;wl.l;r§lfler1:11$.ru /

97 [Ipocreiimne 3a1auu ¢ BEKTOpaMu 1 17.05.24 https://uchi.ru/
https: h.edu.

98 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1 17.05.24 Ups://resh.edu.ru/
https://www.problems.ru/
http://school-

99 O06o0011eHre U cucTeMaTu3alus 3HaHUN 1 20.05.24 P S,C 00
collection.edu.ru/

100 Wrorosas koHTpoJsibHasA paboTa 1 24.05.24

101 Wrorosas koHTposibHasA paboTa 1 24.05.24

102 O06o0011eHre U cucTeMaTH3alus 3HaHUN 1 27.05.24 https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa uudposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
| [ToBTOpenue TeMsl "KoopauHarsl BeKTopa |
Ha MJIOCKOCTH U B POCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1
MEXy BEKTOpaMH B IpOcTpaHCTBE"
[ToBTOpenue Temsl "YpaBHEHUE TTPIMOIL
4 ’ 1
MPOXOSIICH uepe3 1Be TOUKu"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
MporpaMMHUpOBaHUE
9 JIuneliHble HEPABEHCTBA, JINHEWUHOE I
MporpaMMHUpPOBaHUE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy MPSMBIMHA B MHOTOTPaHHUKAX
11 AHaIUTHYECKHE METO/IbI pacuéTa yria |
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX
12 dopMyna pacCTOSSHUAS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAHWHATAX

HaxoxneHnue paccTossHuil OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxneHnue paccTossHuil OT TOYKHU A0
IJIOCKOCTH B MPAaBUJILHON IUPAMHUJIE

15 KontposbHas pabota "AHamuTudecKas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOT'OTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: METOJI CJIEJIOB
CeueHust MHOTOTPAHHUKOB: CTAH/IAPTHBIE

18 IIJIOCKOCTH, MIEPECEUEHUs MIPSAMBIX U
IJIOCKOCTEMN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajuieIbHbIE CEYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannenpHble NpsSIMbIE U MIIOCKOCTH:

21 YTIIbI MEKLY CKPEIIMBAXOIIUMHUCS
MPSIMBIMU
[TepnenuKkysipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEPIEHIUKYIISIPHBIX TUIOCKOCTEN 1
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[TepnenqukynsipHBIC TIPSMBIE U

23 IJTOCKOCTH: TEOPEMA O TPEX
NepreHIuKyIspax

24 [lepnenqukynspHbIE IPAMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS OJINH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOITAAM

MHOTOYTOJIbHUKOB, (hOPMYJIbI JIJIS
TJI0IIA 1N, COOOPaKEHHSI TIOI00MS

26

IToBTOpenue: iomanu
MHOTOYTOJILHUKOB, ()OPMYIIBI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakxeHUs MO00MS

[Tnomamu ce4eHuit MHOTOTPaHHHKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOPAKCHHUSI TOT00MS

[Tnomaau ceyeHuit MHOTOrpaHHUKOB:
IUTOINAM TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJulesenumesaa

3anaun 00 yABOCHUHU KyOa, 0 KBaapaType
Ky0a; O TPUCEKITH yria
CrepeoMeTpHUueCcKre 3a71a4u, CBSI3aHHEIE C
00BEMOM TIPSMOYTOIBHOTO
napajuieNenuneaa

34

[TpuknagHeie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYTOJIBHOT'O

napajuiejenumneaa

35 O0BEM IPSIMOI TPU3MBI

36 CrepeomeTpuuecKkue 3aJ1a4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB MPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM TIPSAMOIA TPU3MBI
Brruucnenue 00EMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpaina. Oobém
HAKJIOHHOH MPU3MBI
Brruucnenue o0EMOB TEN ¢ MOMOIIBIO

39 onpeaenéHHoro uarerpana. Oobpém
MTAPAMUIBI

40 ®opmyna 06bpéma nupamuabl. OTHOIIEHKE
00BEMOB MUPaAMU/T C OOIITUM yTIIOM

41 dopmyna o6béma nmupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ C OOIINM YTIIOM

42 CrepeomeTpuuecKue 3aa4u, CBsI3aHHbBIE C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cB3aHHbIE ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Borunicienue

pacCToAHUA A0 IMIIOCKOCTU




Kontponbhas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MoBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
MTOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH LUIUHAPA

50 Konnueckast noBepxHOCTh, 00pa3yloiue
KOHMYECKOU nosepxHoctu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

57 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JI0KA3aTeJIbCTBO M BEIYMCIICHHUE,
MTOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa

57 [Ipuknagnelie 3a7a4n, CBSI3aHHbBIE C
HUATUHAPOM

58 [Ipuknagublie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By v n3o0paxenue mapa

VYpasaenune chepsl. [Lnomans chepsr u eé
yacTeu

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOlt U MIapOM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYUCJIICHUS B OKp}I)KHOCTI/I, CTaHI[apTHBIe
moIo0ousa

Paziauunsie KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U
MHOT'OIrpaHHUKOB

3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

70

3anaun o teme "Tena v MOBEPXHOCTH
BpatieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMH]IpA

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bpém
KOHYyCa

74

75

76

IInomanu 60KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHrUeCKHE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB LIUIIUHPA,
KOHyca

[Ipuknagueie 3agaun 1o teme "OOBEMBI 1
IJI0Iaau TOBEepXHOCTEN Ten"

77

O06bEM m1apa u MapoBOTO CEKTOpA.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CErMEHTa U MIapoOBOT0
CeKTopa

78

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBA3aHHbIE ¢ 00BEMOM 1Iapa U
momaasio chepbl. COOTHOMEHUS MEXKTY
IJIOMIAISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TonoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeoMeTpHUeCKUE 3a]a9H, CBI3aHHBIC C




80

BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MMOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHSL.
JIBmkeHust 1 paBeHCTBO Guryp. OOrmue
CBOKCTBA JBUKECHUI

82

83

84

Buabl nBukeHHI: napaieIbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajbHAsl CAMMETPHS, [IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Oo6o06muaromiee noropenue 11 noHATUH U
MeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
B IIPOCTpaHCTBE"

Oo6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reomerpun 10—-11
KJIACCOB, CUCTEMAaTH3aIIHsI 3HAHMIA:
"Bekrtopsl B npocTpancTee"

O6o06maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11




89

90

KJIACCOB, CHCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B ipocTpaHcTae”

O6o06maromiee moBTopeHue 11 moHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O6beM MHOTOTrpaHHUKA"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"ILmomaau MOoBEpXHOCTH U OOBEMBI
KpYTJbIX TEN"

92

O6o6matonee nopropenue 11 nonsaruii u
MeTO0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"TTnomany moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 0600mEeHNE U
CUCTeMaTH3aIus 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

WcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 726890861408610707646499642787991539916156533305
Bnapgeneu MepyHosa ManuHa BnaguMupoBHa

OeicTevTened C19.02.2024 no 18.02.2025



http://www.tcpdf.org

		2024-02-22T10:30:10+0500




