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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEIrO
obmiero oOpa3zoBaHMsl, TaK KaK 00€CTIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MPEIMETOB T'YMaHMTAPHOTO ILIMKJIA.
[TockonmpKky  JIOTWUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUH
00y4aroIMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUTAaTb M  OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
VCIIOJB3YIOTCS MIPU PEIICHUM 33/1a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbuznyecKux 3aaad.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE HHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs mpu
U3YUYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHoi obnactu «MaremaTtuka u
uHpopMaTrka»  yepe3  O0eCleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl 0ojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIIEITHOTO MPO(ECCHOHATBHOTO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPeaCTaBICHUsI 0 TEOMETPUU KaK 4aCTH MUPOBOM KYJIBTYpPbI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

¢opMupoBaHHEe  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMU O
IMPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyn M yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl U HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MHApPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

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

dbopMupoBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pelieHus, yMEHUS HUX INPUMEHATH, NPOBOJMUTH J0OKA3aTEIbHBIE PACCYXICHHS B
XO/I€ PELICHUs CTEPEOMETPUUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJIEpKAHUEM,
dbopMupoBaHHE TPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrocoOHOCTEW 00ydaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, WCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYICHHBIX PE3YIHTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisaroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYCHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOTrO 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
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOyYEHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUYaroIIHecs
oOpamaquch HEOJHOKpPaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIBLHO U IMTOCTYMATEIIBHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIsis
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC 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, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpus» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuiennbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajIeNIbHOIO MpOeKTUpoBaHHs. W3o00paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapauleiIbHbIe
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.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IUIOCKOCTH, NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: IMPU3HAK  IEPHEHIUMKYJAPHOCTH  JIBYX
TIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHAUKYIAPaX.

VYriael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIM
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXrpaHHbIl U MHOTOI'PaHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaimme 1myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U



npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroyibHas NUPaMHUAAa WU TPABWIbHBII
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 351€MEHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHaau, YIJbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPAMUJIBI,
TeopeMa O IUIOAAN YCEUYEHHON MTMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
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. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMIUIaHApHBIM  BekTopaM. IIpsiMmoyroiibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tesia Bpamenus

[TonsiTvs: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl 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
OpSIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0béM mpsMoil 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. Kacanue mapa u chepsl miockocTsio. [loHSATHE MHOTOTpaHHHKA,



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. IIpeoOpazoBanue moaoOusi, romoreTus. PelmieHune 3amgad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAICHUS: CEUCHUS LIUIIUHIPA
(mapayuieTbHO M MEPIEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOJIAIINE Yepe3 BEPIIUHY ), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHUI: METOJI CIIEIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTtBe. Omepaliud HaJ BEKTOpamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBOiCTBa BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, TOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMPOCH U JAPYroe), YMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTHX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO MOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOro U 6e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peannu3oBBIBATH COOCTBEHHBIC IKU3HCHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DKOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
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 MHPOBO33PEHUS, 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 MaTeMaTH4YeCKOW KyJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIICIOBATEILCKYIO JCSITCIBHOCTD
WHUBUyJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUN MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEeJICIICHHS TIOHATUN, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIAcCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

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

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh APryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHUS 1 BHIBOIBI;

BBIOMpaTh crnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

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 IO PE3yJIbTaTaM
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 MHGOPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU  OOIIEHMSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTUPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIeHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBlI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

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

PerynsiTuBHbBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTABJISTh ILJIaH, AJITOPUTM PELICHUS 3a/1a4d, BRIOUpATh CIIOCOO pelIeHus C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOIHOHATIbHBI HHTEJJIEKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM 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 NPUOOPETEHHOMY OIBITY.

CoBMecTHAs 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4YeOHbIX 3aJad, NPUHUMATh I€Jlb COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThl, pacHpenesTh
BUJIbI paboOT, JIOrOBAapWBAThCs, OOCYX HaTh IMPOIECC W PpPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHNOBBIX (opMax palboThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W MHBIE), BBINOJHATH CBOK 4acTh pabOThl H
KOOPJMHUPOBAaTh CBOM JECHCTBUS C JIPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCyKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1ay;

e KJIACCH(PUIIMPOBATh B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMU B TPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, 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 IIIOCKOCTH, BBIMIOJHATH W300pakeHus: puryp
Ha TUIOCKOCTH;

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

e BBIYUCIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpaMUJa), FEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUW U
HaXOXKJEHUE T'E€OMETPUYECKHUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUH MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OpPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS Ha TMPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAJIbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
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 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

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 (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSCHATH CITIOCOOBI TIOJTYYCHHSI TEJT BPAIICHMS;

KJIacCU(PUIIMPOBATH B3aUMHOE PaCIoiokKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TENl BpPAILICHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBI3AaHHBIMA C KOMOWHAIIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY TUTONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOT0O0OHBIX TEN;

n300pakaTh u3y4aembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEpPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJT BPAIICHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH;

3a7aBaTh INIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOI crcTeMe KOOPAUHAT;
periaTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TeN BpalICHUS MPH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IIPH TTOBOPOTE BOKPYT MPSIMOMU, TTpeoOpa3oBaHus MOA00HS;
CTPOUTH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpalllCHMs: CEYEHUS LUIUHIPA
(mapanenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXOSIIUE Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHHUS CEUEHUI: METOJ CIElA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

MPUMEHATh TeOMEeTpUuecKkre (aKThl JI PEIICHHS CTEPEOMETPUUICCKUX
3a/1a4, NPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJlaHbl B IBHOM U HESIBHOU dopme;

pelmarpy 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAaXOX/JICHUE T€OMETPUYECKHUX BEITUYNH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALIUH, IPUMEHATh U3YUYCHHBIC
MOHATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUH, HCCIIEIOBATh IOCTPOCHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
) B3aumHOe pacnonoxeHue NpsiMelx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHI[I/IIiyJUIpHOCTI) HPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBl U pacCcTOSHUS 16 1
MHororpanHuku 7 1
Bekropsl B IpocTpaHcTBE 12
g HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi FeOMETpHs 15 1
) [ToBTOpEHME, 06061HCHI:IG u 15 |
CUCTeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TET
6 JBro>xkeHus 5 1
7 [ToBTOpEHuUeE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

OcHoBHbIE TpaBuiia H300paKeHUs HA
PHUCYHKE IJIOCKOCTH, MapaljieIbHbIX
IpSIMBIX (OTPE3KOB), CEPEIHBI OTPE3Ka

[ToHATHS CTEPEOMETPHHM: TOYKA, IIPSAMas,
IJIOCKOCTh, MPOCTpaHcTBO. OCHOBHBIC
npaBuiia U300paKCHUS Ha PUCYHKE
TUTOCKOCTH, MapajlIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[ToHsATHS: IepeceKaroIrecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMast U TUIOCKOCTH;
MOJTYTIPOCTPAHCTBO

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

Jdara nzydyenus

04.09.25

05.09.25

05.09.25

[onsaTtus: nepecekaromuecs MIOCKOCTH,
HepeceKaroIuecs npsiMast ¥ INIOCKOCTh;
MOJIyIPOCTPAHCTBO

11.09.25

MHororpaHHiKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHuKH, H300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIINX O0OBEKTOB

12.09.25

12.09.25

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

18.09.25




10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
HPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHus NPSIMbIX U TUIOCKOCTEH

N306paxkenune ceuenuit nupamuibl, kyoda
U PU3MBI, KOTOPBIC IPOXOJIAT Yepe3 UX
p€opa. M3o0pakeHne nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH.
PackpammBaH#e moCTPOCHHBIX CCUCHHM
pa3HBIMU IIBETaMHU

N300pakeHue ceueHuil nupamupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAST YEPE3 UX
pEbpa. N3o0paxkeHue nepecevyeHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
Pa3HbIMH 1IBETAMU

N300pakeHue ceueHuil nmupaMupl, Kyoa
U TIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHue nepecedeHus
MTOJIYYEHHBIX MIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HBIMU IIBETaMHU

N300pakenne ceueHuit mupamMuibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOMIST Yepe3 X
pE€opa. N3o0pakeHne nepeceueHus
MOJTyYEHHBIX TUIOCKOCTEH.
PackpamimBanue nNoCcTpOEHHbBIX CEYEHUI

19.09.25

19.09.25

25.09.25

26.09.25

26.09.25

02.10.25
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Ppa3HbIMU LIBETAMU

MerTton ciie10B JUIsl IOCTPOEHUS CEUEHU I

03.10.25

15

16

17

18

Merton ciaeaoB AJisi HOCTPOCHUST CEYEHUM.

CBolicTBa nIepece4eHnil PSIMbIX U
IIJIOCKOCTEN

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.

CBoiicTBa IepecevueHuil MPsIMbIX U
IIJIOCKOCTEMN

[TocTpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MOCTPOEHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM ToukaM Ha pébpax. Co3anue
BBIHOCHBIX YEPTEXKEHN U 3alUCh LIaroB
IIOCTPOEHUS

03.10.25

09.10.25

10.10.25

10.10.25

19

[TocTpoenue ceuenuii B nupamMuie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEXKEHN U 3aMKCh 111aroB
MOCTPOEHUS

16.10.25

20

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOEHUS

17.10.25

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUMOHANIBHBIX 0Tpe3kax. [logodue
TPEYTroJbHUKOB

17.10.25

22

IToBTOpenue nnanumerpun: Teopema

23.10.25
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Menemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexax. McTtopust pa3BuTus
MJIAHUMETPUHU U CTEPEOMETPUHU

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24.10.25

24

B3anmHOe pacnoyioxKeHue NpsIMbIX B
npoctpancTBe. CKpelBaroIuecs
npsMele. [Ipu3Haku ckpenmBaromuxcs
npsaMeix. [TapamienbHble npsmble B
IPOCTPaHCTBE

24.10.25

25

26

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MIPSIMOI MapasuieIbHON
JTAaHHOM MPSIMOM, TPOXOAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE JIexKallel Ha
JJAHHOM IpsAMOM. JIeMMa o nepeceueHnn
napajuieIbHbIX MPSAMBIX INTIOCKOCTHIO
[TapannensHOCTH TpeX NpsAMBIX. Teopema

0 TpEX MapasuleNbHbIX NpsAMBIX. Teopema
0 CKpELIMBAIOLINXCS MPSIMBIX

06.11.25

07.11.25

27

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NAapalIeIbHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
buryp B mapainenbHON MPOSKIIUU

07.11.25

28

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

13.11.25

29

3azayn Ha T0KA3aTEILCTBO U
HCCIIEIOBAHNE, CBI3aHHBIE C
PacIOI0KEHUEM MPSAMBIX B TIPOCTPAHCTBE

14.11.25




30

[ToHsTHS: MapaIeIbHOCTh MPSIMOUN 1
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
[apaJUIEIbHOCTH MIPSIMON U TNIOCKOCTH.
CaolicTBa napauieIbHOCTU IPSIMON U
IJIOCKOCTH

14.11.25

31

32

33

34

['eomeTpuueckue 3ajaun Ha BBIYMCIICHUE
U JI0Ka3aTeIbCTBO, CBA3aHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[TocTpoeHue ceueHus, TPOXOASAILEro
4yepe3 JaHHYIO NPSIMYIO Ha YEPTEXE U
MapajuIebHOTO IPYrou npsamoi. Pacuér
OTHOUIEHUI

Hapanneanaﬂ MMpoeKUus, IPUMCHCHUC
AJI TIOCTPOCHUSA CEeUYCHUI KY68. n
napajjejaenuiicaa. CBoiicTBa
napauiciicnuicaa u mpru3Mabl

HapanneanLIe IIJIOCKOCTH. HpI/IBHaKI/I
NnapajiCJIbHOCTH ABYX IIOCKOCTEM

20.11.25

21.11.25

21.11.25

27.11.25

35

Teopema 0 mapaieIbHOCTH U
CANMHCTBCHHOCTH ITIJIOCKOCTH,
MPOXOSIIEH uepe3 TOUKY, HE
MPUHAISKALTYIO JAaHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

28.11.25

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJIIEIbHOCTH MPSMBIX [IEPECEUEHUS
IIPU [IEPECEUEHUH [IBYX M1APAJUICIIBHBIX
IJIOCKOCTEN TPEThEN

28.11.25

37

CBoiicTBa mapayIeIbHBIX TIOCKOCTEH: 00

04.12.25




38

39

OTpe3Kax MapauieIbHbIX MPSIMBIX,
3aKJTIIOUEHHBIX MEXK]y MapajyieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEYCHUU TIPSIMOI C
JIBYMsI [TapajllIeIbHBIMU TI0CKOCTSIMU
[ToBTopenue: Teopema Iludaropa Ha
IJIOCKOCTH

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

05.12.25

05.12.25

40

41

42

CgoiicTBa Ky0a U IPSIMOYTOIBHOTO
napajuleenue1a

Brruucnenue aaux OTPE3KOB B KY6C u
IpAMOYT'OJIbHOM IIapaJJICIICTIMIIC/IC

[IeprieHIUKyYIAPHOCTH NPAMON U
niockocty. [Ipusnak
NEPHEHAUKYISAPHOCTU IIPMOMN U
IIJIOCKOCTH

11.12.25

12.12.25

12.12.25

43

[IeprieHIMKYIAPHOCTH NPAMON U
mockocTy. [Ipru3nak
NEPIEHAUKYIAPHOCTU MIPAMOMN U
IIJIOCKOCTH

18.12.25

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IPSIMOM, MPOXOAAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
NEPIEHANKYIISIPHON K IIIOCKOCTH

19.12.25

45

[InockocTH U MEepIEHINKYISIPHBIE UM
IPsAMBIE B MHOTOI'paHHUKaX

19.12.25

46

[ImockoCTH M NEPIEHAUKYIIIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

25.12.25




47

48

49

[leprieHAUKYIISAp U HAKIOHHASL.
[TocTpoenne neprneHANKyIIspa U3 TOUYKU
Ha MPSMYIO

[leprieHAUKYIISAp ¥ HAKIOHHAS.
[TocTpoeHne nepreHANKYIISpa U3 TOYKU
Ha MPSAMYIO

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast 1 oOpaTHas)

26.12.25

26.12.26

15.01.26

50

51

52

TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast 1 oOpartHas)

Yroa Mexay CKpeluBaroIMMHCS
IPSMBIMU

[Touck neprneHuKyJIIpHBIX MPSMBIX C
MIOMOUIBIO NEPIIEHANKYIIIPHBIX
IIJIOCKOCTEMN

16.01.26

16.01.26

22.01.26

53

54

55

OpToroHanbHO€ IPOEKTUPOBAHKE

[TocTpoenue ceuenuii kyoa, MpU3MBI,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTrOHAJILHOM NMPOEKINH
[Toctpoenue ceuenuii kyba, mpuU3Msl,
NPaBUIBHOM MUPAMUIBI C TOMOILBIO
OpPTOTrOHAJILHOM MPOEKINH

23.01.26

23.01.26

29.01.26

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIIOCKOCTH. IlmockocTn
CUMMETPUN B MHOTOI'PAHHUKAX

30.01.26

57

[Ipu3Hak nepneHIuKyJISIpHOCTH IPSIMOU 1

IIJIOCKOCTH KaK CJICACTBHUC CUMMETPUU

30.01.26

58

IIpaBunbHbIE MHOTOrpaHHUKU. Pacyér

05.02.26




59

paCCTOﬂHI/Iﬁ OT TOYKH A0 IINTIOCKOCTHU

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

06.02.26

60

61

62

Crioco0Ob!1 ONyCTUTH MEPIIEHAUKYIISIPHI:
CUMMETpPUS, CABUT TOUKHU 110
NapaJuIeIbHON IPSIMOU

CnBur no HenapaJieabHOU MPSAMOH,
WU3MEHEHUE PACCTOSHUN

KoHnTtposnbHas pabora "B3auMHoe
pacroIokKeHUe MPSMBIX U MIIOCKOCTE! B
npocTpaHcTBe"

06.02.26

12.02.26

13.02.26

63

[ToBTOpEHME: Yyrosi Mexay NpsAMbIMA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMA
KOCUHYCOB

13.02.26

64

[ToBTOpEHME: Yyrosi MexIy
CKpCIIUBAOIIUMHUCA ITPAMBIMU B
IIPOCTPAHCTBE

19.02.26

65

66

I'eoMeTpuyeckre METOAbI BIYUCIICHUS
yrila MEeXAy NMPSIMBIMU B MHOTOTPaHHUKAX
JIByrpansslii yroa. CBOMCTBO JTMHEWHBIX
YIJIOB JBYTPAHHOTI'O yria

20.02.26

20.02.26

67

[leprieHquKyISIpHBIE MIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHINKYJIISPHBIX
IJIOCKOCTER

26.02.26

68

[Tpu3Hak neprneHuKyISpHOCTH
IJIOCKOCTEM; TeopemMa o0 IpsiMOr
nepecedeHust IByX MI0CKOCTeH

27.02.26




69

NEPIEeHIUKYISPHBIX TPEThEH MIOCKOCTU

[IpsiMoyrombpHBII Mapauienenunesn; Kyo;
M3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuleenumne1a

27.02.26

70

71

72

73

TeopeMa 0 AMaroHanu NpsAMOyIroJIbHOTO
napajuielieuIea u CIeCTBUE U3 Heé

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaIHBIC
3aaa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

HOBTOpeHI/IeZ CKPCHIUBAIOIIHUECA ITPAMBIC,
mapaJuiCJbHbIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'PaHHHUKax

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPELIMBAIOIINXCA MPSAMBIX, PACCTOSTHUE
MEXy CKPEIUBAIOIIUMUCS PSIMBIMU B
MPOCTHIX CUTYAIUAX

05.03.26

06.03.26

06.03.26

12.03.26

74

PaccrosiHre OT TOYKH /10 TUIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

13.03.26

75

76

77

Brruucienue paccTosHUN MEXKIY
CKPELIMBAOINMHUCS IPSIMBIMHU C
MTOMOIIBIO TIEPIIEHIUKYJIIPHOM MIOCKOCTH

Tpé€XrpaHHblii yroj, HEpaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOTO yTIJIa

DneMeHTHI ChepUIeCcKOil TeOMETPUH:
reoIe3nYeCKUe TNHUA Ha 3EMIIE

13.03.26

19.03.26

20.03.26

78

KonTtponbnas padora "Yrib1 u

20.03.26




paccrosHus"

Cucremartuzanus 3HaHul "MHOTOrpaHHUK

79 . 1 26.03.26
U €r0 HJIEMEHTBI
ITupamupa. Buasl nupamuy. [paBunbHas

80 PAMIAG, BUAN THpaviA P 1 27.03.26
nupamuia
[Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBIL.

81 P P P 1 27.03.26
[TpaBuibHAs mpU3Ma
ITpssmoit mapanenenunes,

82 P P 2 1 09.04.26
IpSAMOYTOJIbHBIN Napaiesnenunes, Kyo
Brinykisle MHOrOrpanHuku. Teopema

83 . Y P P 1 10.04.26
Ditnepa
Boinykisie MHOrorpanauku. Teopema

84 Oinepa. IIpaBunpHbIE U TOTYTIPAaBUIIbHBIE 1 10.04.26
MHOTOTPaHHUKHU

85 Konrponsnas padora "MHororpaHHuku" 1 16.04.26
[TonsiTHE BEekTOpa Ha MJIOCKOCTH U B

86 1 17.04.26
IIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 17.04.26

88 Pa3HocTh BEKTOpPOB 1 23.04.26

89 [IpaBuno napannenenumnena 1 24.04.26

90 YMHOX€EHNE BEKTOpaA Ha YHUCIIO 1 24.04.26
Paznoxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEKAITUX B OJTHOMN 1 30.04.26
MJIOCKOCTH

92 CkansgpHOe MpOU3BENECHNE 1 30.04.26
Beruucnenue yria Mex1y BEKTOpaMH B

93 Y ALY BERTOP 1 07.05.26

POCTPAHCTBE




94 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1 07.05.26
95 [Ipocreiimue 3a1aun ¢ BEKTOpamMu 1 08.05.26
96 [Ipocreiiiue 3a7a4u ¢ BEKTOpaMu 1 13.05.26
97 [Ipocreiiiue 3aa4u ¢ BEKTOpaMu 1 14.05.26
98 O060011IeHne U cucTeMaTU3alus 3HAaHUN 1 15.05.26
99 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 15.05.26
100 Wrorosas koHTpoJsibHasA paboTa 1 21.05.26
101 HroroBast kKoHTpoIbHAs paboTa 1 22.05.26
102 O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN 1 22.05.26
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

KoaudecTBO 4acoB

[darTa usyyenust

Nen/m | Tema ypoka
Bcero KonTpoabHubie padoThl

| IToBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha 1 04.09.25
IJTIOCKOCTH M B ITpOCTpaHCTBE"

) [ToBTOpenue Temsl "CkansgpHoe pOU3BEACHNE | 04.09.25
BEKTOPOB"

3 IToBTOpEHME TeMBI "BbluncieHue yriia Mexry 1 05.09.25
BEKTOpPaMHU B IPOCTpAHCTBE"

4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, | 11.09.25
MPOXOJISIIEH yepe3 ABE TOUKH"

5 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPAaBHEHHE 1 11.09.25
IIJIOCKOCTH B OTPE3Kax

6 YpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPaBHEHHE 1 12.09.25
IIJIOCKOCTH B OTpE3Kax

7 BektopHoe npousBeneHue 1 18.09.25

g JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 18.09.25
MIpOrpaMMHUpPOBaHUE

9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1 19.09.25
[IpOrpaMMHUpOBaHUE

10 AHamMTUYECKHE METObI pacu€Ta yriia Mexy 1 25.09.25
MPSIMBIMU B MHOTOI'PAHHHUKAX

11 AHanUTHUYECKHE METO/IbI pacuéTra yriia Mexay 1 25.09.25
IIJIOCKOCTSIMU B MHOTOTPAHHUKAX

12 dopmyiia pacCTOAHUSA OT TOUKHU 0 TUIOCKOCTH 1 26.09.25

B KOOpJMHATaxX




13 Haxoxnenue paccTossHUM OT TOUKHU J10 02.10.25
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHUM OT TOUKH J10 02.10.25
IJIOCKOCTH B MIPAaBUJIbHON TUPAMHUJIE

15 KonrponbHast pabora "AHanuruueckas 03.10.25
reomeTpus”

16 CeueHust MHOTOTPAHHUKOB: CTaHIAPTHHIE 09.10.25
MHOI'OIrpaHHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJ] CJIEI0B 09.10.25
CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE 10.10.25

18 IJIOCKOCTH, TIEPECEUEHUs IPSIMbIX U
IIJIOCKOCTEN

19 [TapatenpHbIe NPSAMBIE U IIJIOCKOCTH: 16.10.25
napajijIeJIbHbIE CEUCHHUS

20 [TapatenpHbIe IPSAMBIE U IIIIOCKOCTH: PACUET 16.10.25
OTHOLIEHUN

1 [TapamtenpHbIE NPSIMBIE U IITIOCKOCTH: YTJIbI 17.10.25
MEXIY CKPELIUBAOIIUMUCS MPSIMBIMUA
[lepnenquKyIspHBIE MIPAMBIE U INIOCKOCTH: 23.10.25

2 CTaHJapTHBIE Maphl IEPIEHIUKYISIPHBIX
IIJIOCKOCTEMN U MPSAMBIX, CHAMMETPHH
MHOT'OTPaHHHUKOB

73 [lepnenquKyIspHBIE MIPAMBIE U INIOCKOCTH: 23.10.25
TEOpeMa O TpeX NMEPHEHAUKYIIIpax

24 [IepnenaukynspHbIEC IPSAMBIE U IUNIOCKOCTH: 24.10.25
BBIYMCJICHMS JJIMH B MHOTOIpaHHUKaAX

75 [ToBTOpEHME: TIOIIaAN MHOTOYTOJIbHUKOB, 06.11.25

dbopMyITBI 1S TUTOMIACH, COOOpaKEHUS




26

noxoous.

[ToBTOpEHME: MIIOIMIATN MHOTOYTOJIbHUKOB,
dbopMyJITBI IS TUTOMIACH, COOOpaKEeHUS
noxoous

06.11.25

27

HOBTOpeHI/Ie: miomain MHOT'OYIrOJIbHUKOB,
(hopMyJIBI 17151 TUTOIAEH, COOOpasKeHUs
noaoous

07.11.25

28

29

30

[Inomany cedyeHnii MHOTOI'PaHHUKOB:
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOpaKCHHSI TOT00MS
[Tnomanau ceyeHuit MHOrOrpaHHUKOB:

IUIOIIAIA TOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOpaKEeHUs MOA00US

KonrtponsHas pabdota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHUS] MHOTOTPAaHHHUKOB"

13.11.25

13.11.25

14.11.25

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJulesenuresaa

3anaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPHCEKLUH yriia

CrepeoMeTpHUyecKHe 3aJjauu, CBI3aHHbIE C
00BEMOM TMPSIMOYTOJILHOTO MapalieNenuneaa

20.11.25

20.11.25

21.11.25

34

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
BBIYUCIICHHEM 00BhEMA TPSIMOYTOJIBHOTO
napajienenuena

27.11.25

35

36

O0BEM npsMOit TPU3MBI

CrepeoMeTpHUeCcKue 3aja4u, CBS3aHHBIC C
BbIUUCIIEHEM 00BEMOB MPSMOI TTPU3MBI

27.11.25
28.11.25

37

[Ipuknagueie 3a1a4n, CBSI3aHHbBIE C 00BEMOM

04.12.25




NPSAMOU MPU3MBbI

Brruncienne 006EMOB TEN ¢ IIOMOILBIO 04.12.25

38 onpenenéHHoro uaTerpaia. OobéM HaKIOHHON
MIPU3MBI

39 Brrunciaenne 00bEMOB TEN ¢ IIOMOILBIO 05.12.25
onpeaenéHHoro uarerpana. O0bEM MUPaMHU/IbI

40 ®opmyna o6béma nupamuabl. OTHOIIEHHE 11.12.25
00BEMOB MHUPAMHU/ C OOIIMM yTIIOM

41 ®opmyna o6béma nupamuabl. OTHOIIEHHE 11.12.25
00BEMOB MUPAMUJ ¢ OOIIUM YIIIOM

40 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbBIE C 12.12.25
00bEMaMU HAKIIOHHOW TIPU3MBI

43 CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C 18.12.25
00BEMaMH MUPaAMUIBI

44 [Tpuknaaneie 3agauu no reme "OO6bEMBI TEN", 18.12.25
CBSI3aHHBIE C 00HEMOM HAKIIOHHOW MPU3MBI

45 [Tpuknagueie 3agaun no teme "OOBEMBI TEN", 19.12.25
CBSI3aHHBIE C 00BEMOM NMHUPAMUIBI

46 [Tpumenenue 06bEMOB. Brruncnenue 25.12.25
paccTosiHus A0 INIOCKOCTH

47 KonTponbhas padota "O6béM 25.12.25
MHOrOrpaHHHuKa"

48 Hununapuyeckasi MOBEpXHOCTb, 00pa3yoliye 26.12.25
UMIMHIPUYECKON TTOBEPXHOCTH

49 HMunuuap. [IpsMmoit KpyroBod HUIMHAP. 15.01.26
[Inouiaap MOBEPXHOCTH LUIMHIPA

50 Konnueckas moBepXHOCTh, 00pa3yomme 15.01.26

KOHH4ecKoi nosepxHoctu. Konyc




51 CedeHue KOHyca MIOCKOCTHIO, MapaJlIeIbHON 16.01.26
IJIOCKOCTH OCHOBAaHUS
57 VYceu€nnsiii konyc. M3o00pakeHre KOHYCOB U 22.01.26
YCE€YEHHBIX KOHYCOB
53 [Tnouianp 60KOBOM NOBEPXHOCTH U IOJIHOM 22.01.26
IIOBEPXHOCTU KOHYCa
54 [Tnomaas 60KOBOM MOBEPXHOCTH M ITOTHOM 23.01.26
MIOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha 29.01.26
55 JI0Ka3aTeJIbCTBO U BHIYMCIIEHHUE, IOCTPOCHUEM
CEYEeHMI IIWIMHPA, KOHYCa
CrepeomeTpuueckue 3aa4u Ha 29.01.26
56 JI0Ka3aTeJIbCTBO U BBIYMCIIEHUE, IOCTPOECHUEM
CEYEeHMI IIWIMH/PA, KOHYCa
57 [TpuknagHeie 3a1a4n, CBI3aHHBIE C IUIUHIPOM 30.01.26
58 [Ipuknagseie 3a1aun, CBI3aHHBIE C UIUHIPOM 05.02.26
59 Cdepa u map 05.02.26
Ilepeceuenue cdepbl U mapa ¢ MIOCKOCTHIO. 06.02.26
60 Kacanwue mapa u cdeps! miockoctsto. Bua un
n300pakeHue mapa
[Tepecedyenue cdepsl u mapa ¢ MmI0CKOCTHIO. 12.02.26
61 Kacanwue mapa u cdeps! miockoctsto. Bua un
n300pakeHue mapa
6 VYpasuenue chepsl. [Lnomans chepst u e 12.06.26
yactei
63 Cummerpus chepsl u mapa 13.02.26
64 CrepeoMeTpryeCcKHe 3a/1a4i Ha 19.02.26

A0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC CO




65

66

cdepoil u mapom, MOCTPOCHUEM UX CEYCHHUI
IJIOCKOCTBIO

CTepeOMeTpI/I‘{CCKI/IC 3aJa4M Ha

J0Ka3aTCJIbCTBO U BBIYUCIICHUC, CBA3aHHBIC CO

cdhepoil 1 mapom, MOCTPOCHUEM UX CEUYCHHUI
IJIOCKOCTBIO

[TpuknaaHbie 3a7a9u, CBI3aHHBIE CO CHEPOil U

mapom

19.02.26

20.02.26

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHUCJICHHUA B Opr)KHOCTI/I, CTaHI[apTHI)IG
noxoous

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI BpallilCHUA U
MHOT'OIrpaHHUKOB

3anaun o teme "Tena 1 MOBEPXHOCTH
BpaieHus"

26.02.26

26.02.26

27.02.26

70

71

72

3anaun o teme "Tena v MOBEpXHOCTH
BpaiieHus"

KonrtponbHas padorta "Tena 1 moBepXxHOCTH
BpaieHus"

O6wém nununapa. Teopema 06 00bEMeE
NPSIMOTO LIWJIMHIPA

05.03.26

05.03.26

06.03.26

73

74

75

Brruncienrne 00bEMOB TEI C IIOMOIIIBIO
onpenenéHHoro uHaTerpaia. O6béM KoHyca
[Tnomaau 60KOBOM U MOTHON TOBEPXHOCTH
KOHYyca

CrepeoMeTprieCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IIMIIMHIPA, KOHYCa

12.03.26

12.03.26

13.03.26

76

[Ipuknagueie 3agaun mo Teme "OOBEMBI 1

19.03.26




77

78

IJI0IaAu TOBEpXHOCTEN Ten"

O0BEM mapa u mapoBoro cekropa. Teopema
00 00béme mapa. [nomans chepsl.
CrepeoMeTpuyecKue 3aJauu, CBSI3aHHbIE C
BbIUMCIIEHUEM 00BEMOB 111apa, IapOBOro
CerMEHTa M 1IapOBOI'0 CEKTOPA

[Ipuknanueie 3anaun no teme "OObEMBI TEN",
CBSI3aHHBIE C 00BEMOM IIapa U TUIOLIA IO
cdeppl. COOTHOILIEHUS MEXAY IUIOLIAIIMU
MOBEPXHOCTEH 1 00bEMaMU MOTOOHBIX TEI

19.03.26

20.03.26

79

[TogoOHebIe Tena B npocTpancTse. M3MeHeHnue
o0béMa ipu mogooun. CrepeoMeTprudecKue
3a/la4M, CBSA3aHHbBIE C BBIYUCIEHHEM 00BEMOB
TeJ U TUIOIaiel TOBEPXHOCTEH

26.03.26

80

81

82

83

Kontponbnas padota "[1nomanu moBepxHOCTH

1 00BEMBI KPYTIIbIX TEH"

JIBmxenust npoctpaHcTBa. OToOpakeHus.
JIBv>kenus u paBeHCTBO uryp. OO0mue
CBOMCTBA JBMKESHUM

Buae! nBukeHunii: napajuiesbHbIN IEPEHOC,
LIEHTpalIbHasi CHMMETPHS, 3€pKabHas
CUMMETPHS1, TOBOPOT BOKPYT MPSAMOi
[IpeobpazoBanms nomoowus. [Ipsmas u chepa
Olinepa

26.03.26

27.03.26

09.04.26

09.04.26

84

FeOMeTpI/IquKI/Ie 3a1a4i Ha MPUMCHCHUC
JABHKCHU A

10.04.26

85

KonrtponbHas pabora "BekTops! B
npocTpaHcTae”

16.04.26




86

87

88

89

90

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremarusauus 3HaHui: "l[lapamienbHoCTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHcTBE"

O6o6maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reometpun 10—11 kiaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopsl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcrae”

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOJI0B Kypca reomerpun 10-11 knaccos,
cucrtemaTuzaius 3Hanui: "O0beM
MHOIOrpaHHHKa"

O6o6mmatoniee nopropenue 11 nonsruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucteMmaru3anus 3HaHuii: "OobeM
MHOrOrpaHHuKa"

16.04.26

17.04.26

23.04.26

23.04.26

24.04.26

91

Ob6o6mmatomiee nopropenue 11 nousruii u
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucremMarusanus 3HaHui: "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTJIbIX Tel"

30.04.26

92

Ob6o6mmatomiee nopropenue 11 nousruii u
MeToA0B Kypca reomerpun 10—11 knaccos,
cucremarusauus 3HaHui: "Ilnomann
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Tel"

30.04.26

93

HroroBast koHTpoIbHAs paboTa

06.05.26




94

95

HroroBas koHTpoJIbHAs paboTa

[ToBTOpeHME, 00600IIEHNE 1 CHUCTEMATH3AIUS
3HAHUU

07.05.26
07.05.26

96

97

98

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U
€€ posib B PA3BUTHM COBPEMEHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U
€€ poJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITIBIOTCPHBIX TEXHOJIOTHH

I/ICTOpI/ISI Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U
eé POJIb B pa3BUTHH COBPEMCHHBIX
HHXCHCPHBIX 1 KOMIIbIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAYKH U

e€ POJIb B pa3BUTHU COBPEMCHHBIX
HHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

08.05.26

14.05.26

14.05.26

15.05.26

100

Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U
€€ pPoJIb B Pa3BUTUU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJOTHH

21.05.26

101

102

Hcropus pa3BuTHS CTEpEOMETPUM KaK HAYKHU U
€€ poJIb B Pa3BUTHU COBPEMEHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJOTHH

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPHUU KaK HAYKU U
eé POJib B pa3BUTHU COBPCMCHHBIX
HWHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT Ut

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

22.05.26

22.05.26




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero 001ero oopa3oBanusi
pe3yjabTarta
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOYKA, MPSAMasi, INIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJECACTBUS M3 HUX MPU PEIICHUU
' reOMETPUYECKHX 3a/1a4
73 OnepupoBaTh MOHATHAMH: MapajUIeIbHOCTh W MEPHEHAUKYJISIPHOCTh
' MPSMBIX U TJIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE PACIOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
' IPOCTPAHCTBE
OrnepupoBaTh MOHATHSIMHU: JIBYIPAHHBIA yTOJ, TPaHU ABYTPAaHHOTO YrIJa,
7.5 pedpo ABYTpaHHOTO yTJjia, JTUHEHWHBIN YroJl JBYTPAHHOTO yrja, rpajayCcHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTh MOHATUSAMH: MHOTOTPAHHHUK, BBIMYKJIBIH W HEBBITYKIbIN
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBUIbHBI MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
KnaccudumupoBarh ~ MHOTOTpAaHHUKH,  BBIOMpass ~ OCHOBAHHUS A
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, TPABUIbHBIC
MHOTOTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJlIeIICIIUIIC I )
7.9 OnepupoBaTh NOHATUSAMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB
710 OOBSACHATh MPUHIIMIIBI TIOCTPOCHHS CEYCHU MHOTOTPAHHUKOB, UCIIOIB3YS
' METOJI CIIEIOB
CTtpouTh ceueHHUs MHOTOTPAHHHKOB METOJOM CJIE/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaXOXXIEHHE T€OMETPUYECKUX BEIMYUH IO oOpas3iam
WU aJITOpUTMaM, TPHUMEHSST M3BECTHBIE aHATUTHYECKHE METOIBI TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MATEMATHYECKWX 3a4ad4 Ha  BBIYUCIICHUE
PAcCTOSIHUN MEXIy ABYMs TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
TIJIOCKOCTH, MEXK/Ty CKPEIIMBAIOIUMUCS TPSIMBIMU
Pemarp 3amaun Ha HaXOXXICHHE T€OMETPUUYCCKUX BEIMYUH IO oOpas3iam
713 WIW aJIrOpUTMaM, TPHUMEHSS W3BECTHBIE aHAJTUTHYCCKHE METOIbI TpHU

pelIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHMCICHHE YTJIOB
MEXy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ NpUMEHEHHEM (OpMYJl, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINASIMU TTOBEPXHOCTEH, 00bEMaMu MOJOOHBIX MHOTOIPaHHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekarb, mnpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WH(POPMAIUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaAX
[TpumensTp reoMeTpuveckne (aKThl I PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a/1a4, MPEAIOJIAralollX HECKOJIBKO IIAaroB pEUICHUs, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 IIpumeHsaTh mpOCTEHIIME NPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB T'€OMETPUHN B UCKYCCTBE
[IpyMeHsITh MONy4YEeHHbIE 3HAHUS HA MPaKTUKE: aHAJIW3UPOBATh pealbHbIE
CUTYallUU ¥ NPUMEHATh U3yUEHHBIEC IIOHATHS B MIPOLECCE MTOUCKA PELICHUS
MaTeMaTHU4ecKu cHOpMyJIUPOBAHHON MpPoOIEMbl, MOAEIUPOBATh pEabHbIE
7.20 CUTyallUl Ha S3bIKE TE€OMETPUH, MCCIEAOBATH IOCTPOCHHBIE MOJEIU C
UCMOJIb30BAHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTUYEeCKHE  3a7add,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMETPUUYECKUX BEIMYMH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 001ero oopa3oBanust
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHJIPHYECKass MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHJIPUYECKON TOBEPXHOCTH, IWIMHJIP, KOHWUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KnaccugunupoBars B3auMHOE pacHookeHne Cephl U MITOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHKME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIApPOBOrO CJIOS, BHICOTA IIApPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbuucnare  00bEMBI M IUIOHNIANM  MOBEPXHOCTEH TN  BpallICHUS,




TEOMETPHUYCCKUX TEJl C MPUMEHEHHEM (popMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS

BBIYHCIATE COOTHOMICHHUSI MEXKIY IIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOJOOHBIX TEI

6.9

N300pakaTh u3y4yaemble (GUTypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (uTyp: BHI CBEpxXy, COOKY, CHH3Yy; CTPOUTH CEUYEHHUS TeIl
BpalIeHUs

W3BnekaTb, HUHTEPNPETHPOBATH M IpeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKMX (urypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[TpumensTh reomeTpuveckre (GakThl IS PEUICHHS CTEPEOMETPHYECKHX
3aa4, MPEINOoNaraloliiX HECKOJbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE OEHCTBUS  CIOXKEHHS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO)KCHI/IFI BCKTOpa Ha 4YMucio, 06T)$ICH$[TI>, KaKNUMHU CBOI\/'ICTBaMI/I OHUA
o0razaroT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUNU BEKTOPOB

6.16

OHGpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI
MCKAY BCKTOpPaMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMMy BEKTOpPOB M NPOM3BEJEHHE BEKTOpa Ha YHUCIO, Yol
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaIbIBaTh BEKTOpP IO
JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniyie reoMeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOJA

6.20

PemraTs 3aJa4u Ha JOKa3aTCJIbCTBO MAaTEMAaTHUYCCKHUX OTHOIIEHUH U
HAaXO0XXACHUEC TCOMETPHUUYCCKUX BCIUYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METOAbI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH NpOCTEMINME MPOrpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUYECKHUX 33124

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsITh MONy4YeHHbIE 3HAHUS HA MPaKTHKE: aHAIW3UPOBATh peaibHbIE




CUTyalluu ¥ NPUMEHITh U3yUCHHbBIC TTOHATHUS B MPOIIECCE MOMCKA PELICHUS
MaTeMaTHU4ecKu cGOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallud Ha S3bIKE T€OMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonatue 06 aKCMOMATUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoioyKeHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAOIIUECS, TIapalIeIbHbIC
M CKpelmuBarouiyecs npsmMble. IlapaienpHOCTP MHpSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NapaUICIbBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleJdbHBIX IUlocKocTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TeTpa’ap, KyO, mNapaiesenuner,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYIIﬂpHOCTI) prlMOfI N IUIOCKOCTU: MNEPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE NapaJljIebHbIE U MEPHEHIUKYISPHBbIE K TUIOCKOCTH, MPU3HAK
NEePHEHANKYISIPHOCTU MPSAMON M MIJIOCKOCTH, TEOpPEMa O MPSIMOM MEepHEeHIUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YOl MEXKIY NMPAMON U IUIOCKOCTBIO, IBYTPAHHbBIN
YroJ, JUHEHHBII yroj IByrpaHHoro yria. [lepneHaukymnsp u HaKkJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 ITOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, MPOEKIUS (HGUTYpPHI HA
IJIOCKOCTh. [IepreHIMKyIApHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHINKYISIPHOCTH JBYX
mrockocteil. Teopema 0 TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHUKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yromapHas
npu3Ma, TpaHU M OCHOBAHHUS NPHU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH NMpu3Mbl. [lapannenenumnesn, npsMOYTOIbHBIN Mapajijiesienumnes u
ero cpoiictBa. [lupamuna: n-yronbHas nupamuaa, TpaHU U OCHOBAHHWE MUPAMUIBL,
OOKOBasi W TOJIHAS TOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuzabl. [IpaBWwibHBIE MHOTOIpaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUiIbHASA TPEYrojbHAs MUpaMHJIAa U TPAaBUIIBHBINA TeTpasap, KyO. [IpencraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp MU ukocayapyrue CeueHus
IIPU3MBI ¥ TUPAMHU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOUKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMujax, HapauleleNunenax, IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yriasl. llinomans
OOKOBOI MOBEPXHOCTH M IOJTHOW MOBEPXHOCTH MPSIMOMN MPU3MBI, TUIOMIAh OCHOBAHHH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TMPABHJIBHON MUPaMUJIBI, TeOpeMa O IUIOMAAU YCCUYEHHON MHpPaMHUIBL.
[Tonsitue 06 00béMe. OOBEM NTUPAMUIBI, TPU3MBI

7.7

[TomoGubIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAIIMU TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

[Hunuaapudeckas MOBEPXHOCTh, 00pa3yoIIne MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
o0pasyromias u oCk, IO OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yronne KOHNYECKOW TOBEPXHOCTH, OCh U BEPILIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: ocHOBaHWE W BeplIMHA, 0oOpasyomas U OcCh,
wionaab OOKOBOWM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTH

Cdepa u map: ueHTp, paauyc, IuameTp, IUIonalb MoBepxHoCcTU cheprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Imiomaab

cepsl

6.4

6.5

6.6

N300pakeHne Tes BpalleHus Ha IJIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLICHUS

[Tonsitue 06 oO0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunesa u cieacTsusd u3 He€. O0bEM LMIMHIpA, KOHYCA.
O06BEéM mapa u riomazas chepbl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEXY TUIOUIaIIMUA ITOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M TEPHeHIUKYISPHO OCH), CEYEHUs KOHyca
(mapasuieabHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHUs 11apa

Bektop Ha miockoctd M B npoctpaHcTBe. CII0O)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio mapautenenumnena. Pemenue 3anad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbpHast cucTteMa KOOpAMHAT B HpocTpaHcTBe. KoopawHatel BekTOpa.
[Ipocreitine 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIIEHHE YIIIOB MEXAY NPSAMBIMA M IIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I MPU PEIICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNnbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMeHue (GOpMYJIHpOBATH W ONEPHUPOBATH NOHATHAMH: ONpEACICHHUE,
aKCUOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUU 3a/]a4, OLIEHUBATh
JIOTUYECKYI0  MPAaBUIBHOCTh  PACCyXJACHUW; yMEHHE  OIEepUpPOBATh
MOHSTHSAMM: MHOKECTBO, TOJMHOKECTBO, ONEpalMi HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELICHUM 33134, B TOM
YHClie U3 JIPYTUX YYEOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHb C IEJTBIM MTOKa3aTeJIeM, KOPEHb HATYPaJbHON CTENICHH, CTETICHD C
paroHaIbHBIM TOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNeM,
norapudM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAalMOHAIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpaNbHBIX, LEJbIX, PAalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JETMMOCTH, HAMMEHBITHI 00N
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkanaa mpu
pelIeHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHUI CO CTEeNeHsAMU M Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHUM; YMEHHME  OIEpUPOBATh  IIOHATUSIMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass TPOTPECCUsi, TeoMeTpUYecKast




nporpeccusi, OECKOHEYHO YyOBbIBaroIlas TIe€OMETpHUYECKas IIporpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEKYPpPEHTHBIX (POpMyII; yMEHUE ONEpUPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
IPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, onpenenuTenab  MaTpULBL,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAIBHBIE, HpPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl, YMEHUE OIIEpUPOBATH
MOHATUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peEIlaTb YyPaBHEHUS,
HEPaBEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YpPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I DPELICHUS MAaTeMaTH4YECKUX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTeil HayKu U pealbHOM )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXKYTKE, HempepbIBHas (DYHKIIHMs, aCUMITOTHI Tpaduka
byHKIUM, TiepBas U BTOpas NMPOU3BOAHAs (YHKIUMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBICI TNPOU3BOAHOM, mepBooOpa3Has, OmNpeaAeIEHHbIH
UHTETpall; YMEHUE HaxOJUTh ACHUMMTOTHI rpapuka (QyHKIUU; YMEHHUe
BBIUMCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEIEHHS, YacTHOIO U
KOMIO3UIMN (DYHKUUH, HAXOJUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GYHKIMY; YMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (DYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOIUTh HaAuOONbIINE W HAaWMEHbIINE 3HAYEHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTU4eCKOIro
aHaIM3a; MPUMEHATh IMPOU3BOAHYIO JJIs HAaXOXKACHHUS HAWIydIlIEero
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MYeCKUX 3aJa4ax; HAXOAWTh TUIOMATU U OOBEMBI (PUTYpP C TTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

noMouibio AudQepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3zaTelbHas H
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCMOJb30BaTh Tpa(UKK Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB M 3a1ad M3 peabHOU
KU3HHM; BbIpakaThb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BeJIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIHOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apH(MeTHuecKoe, MeIHaHa,
HauOoJpIlIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJEKaTh, WHTEPIPETHPOBATH
uH(OpMaIKIO, IPEJCTAaBICHHYI0 B TabaMIax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHbIX MPOIECCOB M SIBJICHUIl; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBble, B TOM YHCJIE C NPUMEHEHHEM TIpadUyecKux
METOOB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu MCCIeI0BaTh COBMECTHBIE

HaOJI0/IEHUs C TIOMOIIBIO TUarpaMM pacCceUBaHUs U JIMHEHHON perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA OMNBIT W CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHHE BBIYHCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pacIlpelelieHHe BEpOSTHOCTEH,
MaTEeMaTU4eCKOe OXKUAAaHWE, TUCIEPCUsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  pPacCOpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAIBHOTO PACIpEICICHHI; YMCHNE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX pAaCHpEACNICHUIA Ui PEUICHUs 3ajad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHUE
OTIEPHPOBATH TMOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TNEPeCTaHOBOK;, OmHOM  HpIOTOHA;  yMEeHHE  NPHUMEHSTHh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIICHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, IJIOCKUN YroJl, IBYIpaHHbIN
YIoJI, TPEXTPaHHBIMA yIroJl, CKPEUIMBAIOIIUECS MPSAMbIC, MapAJIEIbHOCTh U
NEePHIEHANKYISIPHOCTh MPSAMBIX U IIJIOCKOCTEHM, yTrod MEXIy NpsIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHE HCIMOJb30BaTh MPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTBl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYIXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOUpaMuaa, (urypa U TOBEPXHOCTh
BpallleHus, UWIMHIpP, KOHYycC, map, cdepa, miomans chepsl, IIOMmaib
MIOBEPXHOCTU NHUPAaMHUbI, NPHU3MBI, KOHyCa, LWIMHIApPA, O0BEM Kyoa,
IPSIMOYTOJIBHOTO NapajUlesienuneaa, MNUpaMUAbl, NPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKA IMOBEPXHOCTH, CEUCHMs KOHYyca M LMIMHIPA,

napauiCJibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUINHIPA, KOHYCa; YMEHHE CTPOUTb CEYCHUE
MHOTOTPaHHHKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpBl M HOBEPXHOCTH
BPAICHHS, UX CEUCHHSI, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTh CBOMCTBA T'€OMETPHYECKHX (DUTYp, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpPEENEHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTyp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIC JOIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B HPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMoA00us, MoM00HBIe (UTYPBI; yMEHHe
pacrio3HaBaTh PaBHbIC W IMOJOOHBIC (UTYpPbI, B TOM YHCJEC B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPUYECKIE OTHOLICHUS TPH
peLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB H
U3 peaJbHOM KHM3HHM; YMEHHME BBIUUCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yroi, IJOMmAas, OO0BEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJbI M METOJbl, B TOM YHCIE: IJIOIAAb MOBEPXHOCTH
MApaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJIpA, TUiomanab chepsl; 00béM Kyoa,
NpSIMOYTOJBHOTO  MapajlieNenunesia, MUPaMUAbL, MPU3MBL, IMIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHNE 00BbEMOB MOJIO0OHBIX QUTYp
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NpPOM3BEJICHHE BEKTOpa Ha 4YKCJIO, pa3JIOKeHHWE BEKTopa Mo 0Oa3wucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIONI MEKIY
BCKTOpaMHU; YMCHUC HCIIOJb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

AJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYyTHUX y‘-Ie6HBIX npeamMeToB

YMeHne BeIOMpATh MOAXOASIIUA METOJ VTS PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MaTeMAaTUKU B H3yUYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHHE pacClo3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MMPUMEPHI MATEMaTUYECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INEPEYEHD 2JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Hucna u BIYUCICHUS
1.1 Hatypanbublie u nensie yncna. [Ipu3Haku 1eIMMOCTH HENbIX YHCeT
1.2 Panmonanshbie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOIIEHTHI, 0ECKOHEUHBIE TEPHOIUIECKIE TPOOH
1.3 ApudmeTnueckuii KOpeHb HaTypaibHOU cTerneHu. JlelicTBus ¢ apupMeTUYEeCKUMU KOPHIMH HATypalbHON CTETIEHU
1.4 Crenens ¢ nensiM mokasareneM. CTeneHb ¢ pallioHaNbHBIM MoKazatenaeM. CBOMCTBa cTeneH!
1.5 CuHyC, KOCHHYC U TAaHT€HC YHUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHHYC, apKTAaHT€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOrapu(MbI
17 JleiicTButenpHble uncia. ApudmMeTndeckue omepanuu ¢ JIeHCTBUTENbHBIMU duciaamu. [IpuOnmkEHHbIE BBIUMCICHHS, MpaBUia
' OKpYTJIEHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBanue BbIpakeHUI
1.9 KomrnekcHeie yncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 Llenbie 1 APOOHO-pAIMOHANILHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHUSA
23 Tpuronomerpuyeckue ypaBHEHUs
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHHS
2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 WppaimonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE HEPABEHCTBA




2.8

Tpuronomerpruyeckue HepaBeHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEHUHBIX ypaBHEHUH. OnpeaeauTenb MaTpUILbI
3 OyHKIUH U TpaPuKH
31 OyuHkius, cnocoObl 3amanus ¢GyHkuuu. I'paduk ¢ynkumu. BzaumHo oOpatHble QyHkuumu. UYETHbIE W HEUYETHBIE (QYHKIWU.
. [lepuonnueckne GyHKINU
39 OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm ¢ynkmum. IIpomexxyTku 3HakomocTosHCTBA. [IpomexyTku
' MOHOTOHHOCTH (pyHKIIIH. MakcuMyMbl 1 MUHUMYMBI (GyHKIMK. Hanbospiiee 1 HanMeHbIIee 3HaueHne (QyHKINH HA TIPOMEKYTKE
3.3 CrenenHast GyHKIUS ¢ HATypaJIbHBIM U IIEIbIM MTOKa3areneM. E€ cBolicTBa u rpaduk. CBoCTBa U rpaduK KOPHS 7-0U CTETICHH
34 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBOHCTBA U TpauKH
3.6 Touxu pa3pbiBa. AcuMNTOTHI rpadukoB GpyHKuui. CBoNCTBa (PyHKIMI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
4 Havana maTremaTnueckoro aHanusa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX (QYHKIIMN
47 [IpumeHeHre TPOM3BOJHON K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTH M JKCTpeMyMbl. HaxokIeHue HaumOonblIero u
' HauMEHBIIETO 3HauUeHUs! QYHKIMH HAa OTPE3Ke
43 [TepBoobpaznas. MuTerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHoOxecTBO, onepanu HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna




5.2

Jloruka

6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n NOBEPXHOCTH BPALCHUS
7.5 Koopannatsl u BEKTOpPHI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

MaremaTuka: anredpa 1 Hagaja MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHUS.
['eometpus, 10-11 xmaccor: 6a30BbIi 1 yriayOnenusiit yposan/ JI.C.ATanacs u

1p. - "IIpocBemenue".

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

udpossie pecypcol LIOK

Poccuiickas anektponHas mkosna https://resh.edu.ru/
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