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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-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[TockonmpKky  JIOTHYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
00y4aroIMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH T'€OMETPUUYECKUX
3aa4y, YMCEHME BBIIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJNB3YIOTCS MIPU 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€OMETPHUH, KaK COCTaBIIAIONIEH MpeaMeTHo obnact «MaremaTtuka 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
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[IpnopuTeTHBIMM 33aJayaMu Kypca T'€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHue MPeaCTaBICHUs 0 TEOMETPUU KaK 4aCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO arapara no pasiaeiy
«CtepeomeTpus» yueOHOT0 Kypca reOMeTpuH;

¢bopMupoBaHHEe  yYMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPUMEHSTh, YMEHHS JI0Ka3bIBaTh TEOPEMbl MU HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEATbHOM
MHpPE MHOIOTPAaHHUKM M Te€jla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHE
MOJENH;

dbopMHUpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTEeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPHU
IIPOBEJCHNUHN PACCYKIACHUM;

dbopMupoBaHHE YMEHHS BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
peuieHus, yMEHUSI HUX IMPUMEHATH, NPOBOJMUTH J0KA3aTEIbHBIE PACCYXICHHS B
XO/I€ PELICHHs 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 TPUHITUIIA IPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOMUXCs, PACIIUPSSL U YTITyOJIss
e€, o0pa3ys MpOYHbIC MHOKECTBEHHBIC CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX IMporpamMM, OOecleuuTh YriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHHUS MAaTEMaTUKH C
ydéTtoM BbIOOpa Oyayied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Heznento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



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, IAPAIIIEIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢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
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IUIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIM
yIoJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXTpaHHbII U MHOTOI'PaHHBIE YIJIbIL.
CpoiicTBa IUIOCKMX YIJIOB MHOTorpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHUHYCOB JUIS
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3sBEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, mpsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpPAMOYTOJbHBIM — IMAPAJUIEIENUIIE] W  €r0  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oiepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuibl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IIpU3Ma 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

JBmxenust mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUN. Buabl JBM)XEHUN: TapauieNbHBIA TEpPEeHocC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pKAbHASA 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 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKOM LIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapojaa, cOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYILEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYE€CKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKasi akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON J€ATEIBHOCTBIO;

6) Tpy10oBOE BOCIUTAHME:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrt W peanru3oBBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTH 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(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMaHHE BIIMSHUS
COITMATIbHO-DPKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX 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 1ornyeckue aAefcTBu:

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

BOCIIpUHUMATh,  (GOPMYJUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, 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 APIyMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHUS 1 BHIBOIBI;

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

KoMMyHUKaTHBHBIC YHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HensiMu  OOIIEHUSI, SICHO, TOYHO, TPAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJTYyYEHHBIN pe3yJIbTAT;

B XOJI¢ OOCYXXJIeHUS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IAaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me W CXOACTBO MO3ULMN, B KOPPEKTHOH (opme
bopMyIUpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTAThl PELICHU 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C Y4YETOM 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:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€Jb COBMECTHOMU
NeSITEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BUJIbI pabOT, JIOTOBAapWBATHC, OOCYX JaTh IMPOIECC W Pe3yJbTaT paboTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CykaAeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» M MHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHHPOBATh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
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 OMNEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJlaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMU B MPOCTPAHCTBE, MEXKIAY NPIMOUA H
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAaHHHUKOB (TpH3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPATIbHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IJIOCKOCTH, BBIMIOJHATH W300pakeHus puryp
Ha TJIOCKOCTH;

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

e BBIYUCIIATH IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TEJl C IPUMEHEHUEM (HOpMYyT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUHU
durypsr;

e CBOOOJHO ONEpPUPOBATH 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 MPOCTEWIIME NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJIEKATh, MpPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HH(OPMALNIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexkax U pucyHKax;

e IMPUMEHATH TIOJYyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBAaTh PEAJbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIC MOHSTHUS B
npolecce IMOMCKa peUIeHHs] MaTeMaTH4ecKu  c(hopMynnpoBaHHOU
npo0yieMbl, MOJEIMPOBATh pEAJbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpPaKkTUYECKUEe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUUMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHO 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOyyaromuiicss 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 IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpPAIICHUS,
T€OMETPHUECKUX TEJl C MPUMEHEHHEM (popmMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBS3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
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 CEUCHHS TEJT 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,

3aJaBaTh TUIOCKOCTh YPAaBHEHHEM B JICKAPTOBOM cHCTeMe KOOPAMHAT;
periaTh reOMETPUUECKHE 3314l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TOHATHSAMHU, CBS3aHHBIMA C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IIPH TTOBOPOTE BOKPYT MPSIMOU, TTpeoOpa3oBaHus MOA00HS;
CTPOUTbH CEYEHHsT MHOTOTPAHHUKOB M TEJ BpallleHUs: CEYEHUS LUIUHIPA
(mapannenbHO U MEePHeHIUKYISIPHO OCH), CEUeHUs KOHyca (TapaiebHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILINHY ), CEUCHUS I1apa;
UCIIOJIb30BaTh METOJABI TOCTPOCHHUS CEUEHUI: METOJ CIEel0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITIOCKOCTH;



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;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOIICHHN H
HAXOXJICHUE T€OMETPUUECKUX BEITUYNH;

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

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HA  MPAKTUKE:  CPaBHUBATh,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYALIUH, IPUMEHATh U3YUYCHHBIC
MOHSATHUS, TEOPEMBbI, CBOWCTBA B TMPOILECCE TMOUCKA  PELICHHS
MaTeMaTU4eCcKu  C(OPMYJUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyallMH Ha S3bIKE T'€OMETPUM, HCCIIEIOBATh IOCTPOCHHBIE
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 Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBeznenue B ctepeoMeTputo 23 1
) B3anmHoe pacnionoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepHeHHI/IIiyJIﬂpHOCTI) MPSIMBIX U 25
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIibl ¥ paccTOsIHUA 16 1
MHororpanHuku 7 1
Bekropsl B IpocTpaHcTBE 12
g HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3anus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacon DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJBIX TEJ
6 JBr>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHCYHKE IUIOCKOCTH, MapaJlIeIbHBIX
IpPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[ToHsATHS CTEpEeOMETPHH: TOUKA, IpsiMas,
MIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa U300paKEeHUs! Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHS: MepeceKarouecs MIOCKOCTH,
nepeceKarommecs npsimasi 1 miocKocCTh;
MOJIyIPOCTPAHCTBO

[TonsATHS: nepecekaronmecs MIOCKOCTH,
nepeceKarommecs npsmasi ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIINX 00OBEKTOB
MHororpaHHuKH, U300paKeHUE

MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3a1aHus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHuil mupaMubl, Kyoa u
MIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UX
peopa. M3o0pakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MMOCTPOCHHBIX CEYCHHI Pa3HBIMH [IBETAMHU

11

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
pEopa. M3o0pakeHne nepecedcHus
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MTOCTPOCHHBIX CEUEHUN Pa3HBIMU I[BETAMU

12

N300paxenune ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalnBanme
MOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETAMHU

13

N300paxenune ceueHnit nupamuabl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanne
MOCTPOEHHBIX CEYEHU Pa3HbIMU [[BETAMHU

14

Merton cnesioB it MOCTPOSHUS CeUSHUN




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa niepece4eHni PsIMBbIX U
MIOCKOCTEH

Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHuil MpsSIMbIX U
IIOCKOCTEN

[TocTpoenue cevueHuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue cevueHwmii B mupamue, Kyoe
1o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [logobue
TPEYrOJAbHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

Kontposbhas padota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHoe pacnonoxeHue npsmMbIx B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsmbix. [lapansenbHblie npsMele B
IIPOCTPAHCTBE

Teopema o CyiecTBOBaHMH U
€IMHCTBEHHOCTH TIPSIMOM IMapajuieIbHON
JTAHHOM NPSMOU, TPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIICH Ha JaHHOMN
npsMoi. JlemMma o nepecedeHnn
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsIMBIX. Teopema o
TpEX mapauienbHBIX IpSIMbIX. Teopema o
CKPEIIMBAIOIINXCSI IPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. U300pakeHre pa3HbIX
¢buryp B mapamienbHONH IPOEKIUN

28

[enTpansHas npoekuus. YToui ¢
COHAITPaBJICHHBIMH CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3agaun Ha 10Ka3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pacIoIOKEHUEM NPSIMBIX B IIPOCTPAHCTBE

30

[TonATus: mapayIeaTbHOCTh NPSIMON U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapajuIebHOCTH MPSIMON U TUIOCKOCTH.




31

32

CaolicTBa napajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceuenus, MPOXOISIIETO Yepes3
JAHHYIO TIPSMYIO Ha YePTEkKe U
napajuieNIbHOTO APYTroii mpsimoii. Pacuér
OTHOIIICHHUH

33

[TapannenpHast npoeKUHs, IPUMEHEHUE
JUTSI IOCTPOCHUS CEUeHHM Ky0a 1
napasenenumnena. CBoncTBa
napajuieJenuIe1a ¥ Ipu3Mbl

34

35

36

37

[TapannensHbie muockoctu. [lpusnaku
NapajuIeIbHOCTU JBYX IUIOCKOCTEN

Teopema 0 nmapajuIeIbBHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHlefI
4yepe3 TOUKY, He MPUHAJICKAILYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CaolicTBa napamienbHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSIMBIX IIEPECEUECHUS
[P [IEPECEYCHUHN ABYX MapalJICIbHBIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuieIbHbIX NMPSAMBIX,
3aKJIFOUYEHHBIX MEX]y MMapajlIeIbHBIMU
IJIOCKOCTSIMU; O MEPECeUEHUH MPSMOH ¢
JBYMsI TapaJIIEIbHBIMU JIOCKOCTSIMH




38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPsIMOYTOJIHHOTO
napajuiejienunena

Boruncnenue IMH OTpe3KOB B KyOe U
IIPSIMOYTOJIbHOM NIapaJulesIenuIe e

[lepnieH UKy ISIPHOCTD MPSIMOM U
wiockocTH. [Ipu3Hak
MEePIEeHIUKYIISIPHOCTU MIPSIMON U
IJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
mockocTy. [Ipu3Hak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISAPHON K INIOCKOCTH

45

46

47

[ImockoCTH M EPIIEHIUKYJIIIPHBIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[InockOCTH ¥ IEPIEHANKYIISIPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYISIp U HAKJIOHHAS.
ITocTpoeHue neprneHauKyIsapa U3 TOUKU Ha
PSIMYIO

48

[lepnenquKynasp U HAKIOHHAS.




[TocTpoenue neprneHuKyspa U3 TOUYKU Ha
MPSIMYIO

Teopema o Tpéx nepneHAUKYIsIpax

49
(npsimast u oOpaTHas)

50 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHUACS
MPSIMBIMU
[Touck nepneHauKyJIJISpHBIX MPSAMBIX C

52 IIOMOUIBIO NEPIIEHIUKYIIPHBIX
IJIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWIBHON NMUPAaMUBI C IIOMOILBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyba, Ipu3Msl,

55 [IPaBUIILHON ITMPAMUJBI C TIOMOIIBIO
OpPTOTOHAJIBLHOMN MPOEKLIUH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEIIBHO IUIOCKOCTH. ITnockoctn
CUMMETpPHUI B MHOTOTPaHHHUKAX

57 [Ipu3Hak nepneHauKyJISIpHOCTH IPSIMOU U
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPacCTOSTHUM OT TOYKH J0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
PacCTOSTHUM OT TOYKH O IIIOCKOCTH

60 CriocoObl OMYCTUTh MEPHIEHAUKYIISPBIL:




61

CUMMETpPHUS, CIABUI TOUYKH 110
NapajuIeJIbHON IIPSIMOU

CaBur no HenapauieIbHON NpsiMOH,
M3MEHEHUE PACCTOSIHUMA

62

Konrponsnas padora "B3anmuoe
PacCIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

IToBTOpEHME: Yroa MKy MPSIMBbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: YrOa MEKIY

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yria MCKAYy NpsAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpansblii yroia. CBOMCTBO JIMHEWHBIX
YIJIOB JIBYT'PAHHOIO yTila

67

68

69

[lepnenaukynspusie miockoctu. CBOMCTBA

B3aMMHO NEPIEHIUKYJIIPHBIX ITIOCKOCTEN

[Ipu3Hak nepneHIuKyJISIPHOCTH
ILJIOCKOCTEM; TeOpeEMa O IPSIMOK
MEepECEUCHUS ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEU IIIOCKOCTH
[IpssMoyTonbHBIN Tapasienenumnes; Kyo;
W3MEpEHHs, CBOMCTBA IPSAMOYTOJIBHOTO
rapajuienenuIena

70

Teopema 0 tMaroHany NPSMOYTOIBHOTO




71

napajjiejacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U MpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIINECS MIPSMBIE,
napajuieJbHbIe NIOCKOCTH B CTaHJAPTHBIX
MHOT'OTpaHHUKAX

73

74

75

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOINXCA IMTPAMBIX, PACCTOSIHUC
MCKAY CKPCIIHUBAIOIIUMUCS IPAMBIMU B
IIPOCTBIX CUTyaLUAX

PaccrosiHre OT TOYKH 10 TIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIMUMHUCH ITPAMBIMH C
IIOMOIIBIO nepneHnHKynﬁpHoﬁ INJIOCKOCTH

76

TpéxrpanHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMBbI KOCHHYCOB U CHHYCOB JJIsI
TPEXTPAaHHOTO yIJIa

77

78

79

DneMeHThI CPEePUIECKON TeOMETPUH:
reoJie3nYecKue JIMHUU Ha 3emiie
KontponbHast pabota "Yrisl u

paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Inpamna. Bunael nupamun. [IpaBunpHas
nrpamMuaa




[Tpusma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 IIpaBunbHas npusma :

%) [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapasienenumnen, Kyo

23 Boinykible MHOrorpanHuku. Teopema |
Ditnepa
Brinykibeie MHOTOrpanauku. Teopema

84 DOiinepa. [IpaBuiibHbBIC U TIOJTYITPABUIIbHBIC 1
MHOTOTPaHHUKH

85 KontposbHas padora "MHoOrorpaHHUKU" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuio mapannenenunena 1

90 YMHOXeEHHE BEKTOpa Ha YHCIIO 1
PasnoxxeHnue Bekropa 1o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe Mpou3BeJICHNE 1

93 Boruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3ana4u ¢ BEKTOpaMHU 1

96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

97 IIpocreiimue 3ana4u ¢ BEKTOPaMHU 1

98 O060011eHre U cucTeMaTu3alys 3HaHU! 1




99

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH

1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosast koHTpobHas paboTa 1
102 O0600611eHre U cucTeMaTu3alus 3HaHU! 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
JlaTa uudposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 [ToBTOpenue TeMsl "KoopauHarsl BeKTopa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHuEe TeMsbl "Bhrunciaenue yria 1
MEXJly BEKTOpaMH B IIPOCTpaHcTBe"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MTPSIMOH, |
IIpoXosuIel yepes 1Be TOUKu"
5 VYpaBHEHME IIIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
g JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX/1y NPSMbIMH B MHOT'OTPaHHUKaX
1 AHanUTHYECKHE METO/IbI pacuéTa yria 1
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
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:
rapajuieJbHbIe CEUYEHUS

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

21 YTIIbI MEKLY CKPEIIMBAXOIIUMHUCS
MPSIMBIMU
[TepnenuKkysipHBIC TIPSIMBIEC U

” IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NEPIEHIUKYIISIPHBIX TUIOCKOCTEN U
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 MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MOA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaJuiesienunena

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

napajuiesienuneaa

35 O0BEM IPSIMOI TPU3MBI

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

37 [IpukiiagHelie 3a7a4n, CBSI3aHHbBIE C
00BEMOM TIPSAMOIA TPU3MBI
Boruncnenue 00bEMOB TeIl ¢ TOMOIIbIO

38 onpeaenéHHoro uuterpana. OopéM
HaKJIOHHOHM HPU3MbI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 onpenenéHHoro uHTerpaina. O0bEM
MTAPAMUIBI

40 ®opmyna 06bpéma nupamuabl. OTHOIIEHKE
00BEMOB MUPaMHU/ C OOIIMM YTIIOM

A1 dopmyna o6béma nmupamuabl. OTHOIIEHKE
00BEMOB MUPAMUJ C OOIINM YTIIOM

4 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
[unuuapuyeckas HOBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
ITOBEPXHOCTHU

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

50 Konundeckas mOBepXHOCTh, 00pa3yronme
KOHHMYECKOU IoBepxHOocTU. KoHyC

51 CeueHue KOHyca IJIOCKOCTBIO,
napajuieJIbHOMN TIOCKOCTU OCHOBaHUS

5 VY ceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYyCa

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

55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa
CrepeomeTpuueckue 3aa4 Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHYyCa

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. Bua u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJI0CKOCTHIO. By u 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
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MIOCTPOECHUEM UX CEYEHHH MIOCKOCThIO

[IpukitagHele 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

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

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUA 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 00 00bEMe
MPSIMOTO LIJIMHJIpA

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. O0bém
KOHYyCa

74

75

76

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

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

77

O0BEM mapa 1 mapoBOTO CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUIeCcKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CETMEHTa U IapOBOTO
CeKTopa

78

[Mpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM 1I1apa U
momaasio chepbl. COOTHOLIEHUS MEXKITY
IJIOIA/ISIMH TTOBEPXHOCTEH 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.
JIBvkeHust 1 paBeHCTBO Guryp. O0mime
CBOKCTBA JBUKECHUI

82

83

84

Buapl n1BukeHH: napaiebHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, [IOBOPOT BOKPYT
IpsAMON

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHUE
JIBUKCHHUS

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 IIpocTpaHcTee”

Ob6o06maromiee noropeHue 11 noHATUH U
MEeTOJI0B Kypca reometpun 1011
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
METOJ1I0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3allisl 3HAHU:
"O6beM MHOTOTrpaHHUKA"

Oo6o06maromee nosropenue 11 noHsATUH U
METOJI0B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmoBTopenue 11 nmoHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3aIl1sl 3HAHUI:
"ILmomaau MoBEpXHOCTH U OOBEMBI
KpyrJibix Ten"

92

Oo6o06maromee moBTopenue 11 moHsTHH U
MeTo0B Kypca reomerpun 10—11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUI:
"ITnomany moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

93

WroroBas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIus 3HAaHUH

96

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




97

98

99

100

101

Hcropus pa3BUTHS CTEPEOMETPUM KAK
HAYKH U €€ pOJib B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

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

HcTopust pa3BUTHS CTEpPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

WcTopust pa3BUTHS CTEpPEOMETPUH 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 TEXHOJOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTeIbHOM NMPOIrPaMMBbI CpelHero o01mero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPAMasi, INIOCKOCTb
79 [IpumeHsaTh aKCHOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX NPU pELICHUU
' reOMETPUYECKHX 3374
73 OnepupoBaTb MNOHATHAMM: MapaUICIBHOCT U MEPHEHAMKYJISIPHOCTh
' MPSIMBIX U IIJIOCKOCTEH
74 KnaccudunumpoBaTh B3aUMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JIBYI'PAaHHBIM yroJl, TpaHU JBYI'PAHHOIO YIJIA,
7.5 pedpo IBYTrpaHHOIrO yria, JUHEWHBIH yroj JBYTPaHHOIO yria, IpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHATHAMU: MHOTOIPDAHHUK, BBINYKJIBIH W HEBBITYKIJIBII
’ MHOT'OTPaHHMK, 3JIEMEHTHI MHOTOTPAHHHKA, TPaBUJIBHBI MHOTOTPAaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamMHaa, MpU3Ma,
' OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
Knaccupunupoare ~ MHOTOIpaHHUKM,  BbBIOMpasl ~ OCHOBaHUS  JJIs
7.8 KJIacCU(pUKaUU (BBIMYKJIblE U HEBBIMYKJIbIE MHOIOTPAaHHUKH, NTPaBUIIbHbBIE
MHOTOTPaHHUKH, PSIMbIE U HAKJIOHHBIE PU3MBI, TapalieenuIebl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs TUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIBI IOCTPOCHUSI CEUEHUH MHOTOTPAaHHUKOB, UCTIOJb3YS
' METOJI CJIC/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIE€IOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUIYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIEHHE T'€OMETPHUECKUX BEJIMYMH IO 0Opasuam
WIM alNrOpUTMaM, MPHUMEHSSI HM3BECTHbIE aHAJIMTUYECKHE METOIbl IpHU
7.12 pELIEHUM  CTAHJAPTHBIX MATEMaTUYECKUMX 3a7Ja4 Ha  BBIUKMCIICHUE
PAcCCTOSIHUM MEXIy ABYMsSI TOYKaMH, OT TOYKH JO HPSIMOM, OT TOYKHIO
IIJIOCKOCTH, MEKTy CKPEIMBAIOIIUMUCS MPSIMBIMU
Pemate 3amaun Ha HaXOXXICHHE T'€OMETPHUECKUX BEIMYMH IO 00pasuam
713 WM alIropuTMaM, HPHUMEHSS H3BECTHBIE AHAJIUTHYECKHME METOAbl IpHU

pellIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7ad Ha BBIYHMCICHHE YTJIOB
MEXJy CKPELIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTBIO,




MEXY INIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpa) ¢ MNpUMEHEHHEeM (OpMYyJl, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb M
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBI
W3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUCyHKax
[IpumensTe reomerpudeckne (aKThl UIS PEIMICHHS CTEPEOMETPUUYECKHIX
7.17 3a/1a4, NPEIIIONAraIuX HECKOIBKO IIAaroB PpEHICHUs, €CIA YCIIOBHS
NpUMEHEHHS 33J]aHbl B SBHOH (popme
718 [TpumeHATs DmpoOCTEHIIME NpPOrpaMMHBIE CPEACTBA M BJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3314
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpumeHsaTh MOMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH PEaJbHBIC
CUTYallUU ¥ NMPUMEHATh U3yUEHHBIEC TIOHATHS B MPOLECCE MMOUCKA PELICHUS
MaTeMaTU4ecKu cHOopMyJIUPOBaHHON MPOOIEMBbl, MOAEIUPOBATH peabHbIE
7.20 CUTyallUl Ha S3bIKE T€OMETPUH, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIMOJIb30BAaHUEM T€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpakTU4YEeCKHME  3aJadd,  CBA3aHHbBIE C  HAXO0XJICHUEM
TEOMETPUYECKHUX BEJIUUUH
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
NpoBepPsieMOro .
0o0pa3oBaTe/IbHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIPHYECKass MOBEPXHOCTh, OOpasyrolue
6.1 LWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHJP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, ChepruuecKkasi TOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS
6.4 KnaccudunumposaTs B3auMHOE pacnoyiokeHne chepbl U INIOCKOCTH
OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIApOBOrO CJOSI, BHICOTA IIApPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIONMIAAM  TMOBEPXHOCTEH TN  BpaIlICHUS,




TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAaHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHSI MEXKIY ILIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3ob6paxaTs u3ydaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInosiHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BbEMHBIX (uUTyp: BHI CBEpxXy, COOKY, CHH3Y; CTPOUTH CEUYEHHUS TeIl
BpallleHus

W3Bnekarb, WHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pUcyHKax

[IpumeHsTh reoMeTpuueckre (axKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEINoaraloliuX HECKOJBKO IIIaroB pEeIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbImOnHATE OEHCTBUS CIOXKEHHST BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHO)KGHI/ISI BeKTOpa Ha 4YucCio, O6’I)$[CH$[TI), KaKNUMH CBOIZCTB&MI/I OHUA
o0JrazaroT

HpI/IMeHHTB IMPaBUJIO MMapaJiICJICIUIICaa IMIPHU CII0OKECHUNU BEKTOPOB

6.16

OHGpHpOBaTB MOHATHUAMUA: AOCKAPTOBBI KOOpPJAWHATBI B IMPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YIOJI
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB U MNpOM3BEICHHE BEKTOpPa Ha YHCIO, YIroOj
MEXJy BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiniye reoMmeTpuyeckre 3ajadyd Ha NMPUMEHEHHE BEKTOPHO-
KOOpJMHATHOI'O METOJa

6.20

Pemate 3amaum Ha [0Ka3aTEIbCTBO MAaTEMATHYECKHX OTHOIIEHUH U
HaXOXXJIEHWE TEeOMETPHYECKUX BEIUYMH IO 00pa3laM W aJrOpUTMaM,
MpPUMEHSIST ~ W3BECTHBIE  METOABI  TNPH  PENICHWH  CTaHJAApPTHBIX
MaTEeMaTHYECKUX 33134

6.21

IIpuMeHATs mpocTEHIIME INPOTPaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHUX 33124

6.22

IIpuBOogUTE mpHUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpyMeHsTh MONy4YEeHHbIE 3HAHUS HA MpaKTHKE: aHAIW3HPOBATh pealbHbIC




CUTyalluu U MPUMEHITh U3yUCHHBIC TTOHSATHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHU4ecKu cHOopMyIUPOBAHHON MPOOIEMbl, MOACIUPOBATH pEabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYEeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
r€OMETPUUYECKUX BETUYMH




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. [IepreHIMKyIIpHOCTh INIOCKOCTEN: NMPU3HAK MEPIEHINKYISIPHOCTH JBYX
mrockocrteil. Teopema 0 TpEX meprneHIuKyIspax

[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 Mpu3Mbl. [lapannenenumnes, npsMOYTOIbHBIN Mapajljiesienunes u
ero cpoiictBa. [lupamuna: n-yromnbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBasi W TOJHAS MOBEPXHOCTh MUPAMU[bI, MpaBUIbHAS M yCEUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBuiibHBIE MHOTOIpAaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAaHHMKA, IIpaBWIbHAsg IIpU3Ma M IpaBWIbHAs NHpaMUAA,
npaBUiIbHAs TPEYrojbHAs MUpPaMHJIAa U MPAaBUWIBHBINA TeTpasap, Kyo. [lpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, MAOACKa’aAp U 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,
ionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: oOpasymolue 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. Pa3BEpTka IIMHApa U 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.
O06BEM mapa u riomazab chepst

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 IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM 0CBOEHUS
NMpoBePSIEMOr0  OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 0011ero
TpeOoBaHUs o0pa3oBaHus

Bnanenne MerogamMu J0Ka3aTeNbCTB, aNrOpUTMAaMM pELICHUs 3ajad;
yMeHue (GOpMyJIHpOBATH W OINEPHUPOBATH MOHATHAMH: OIpEACIICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKONM WHJIYKIUU;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NIPH PELICHUH 3aj]a4, OLIEHUBATh
1 JIOTUYECKYI0  MPAaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEpPUpPOBATh
MOHSTHSAMM: MHOKECTBO, TIOJMHOKECTBO, OINEpalMi HaJ MHOXKECTBaMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEABHBIX IPOLECCOB U SBJICHUM U NPU PELIECHUM 33134, B TOM
YHClie U3 JIPYTUX YYEOHbIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUHN 3a1a1

YMeHue omnepupoBaTh MOHITHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTETICHb C IIEeJTBIM MTOKa3aTeJIeM, KOPEeHb HATYPaJIbHON CTENICHH, CTETICHD C
parroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKAa3aTeleM,
norapuM dYHCIa, CHHYC, KOCHHYC W TaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIIO, PAlMOHAIBHOE YHCIIO, HPPANMOHATIBHOE YHCIIO,
MHOKECTBA HATYpalbHBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
2 YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHBIINN 001N
JIeNnuTeNh W HauMEHbllee oO0llee KpaTHOe, anroputMm EBkawaa mpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMHU TO3UIMOHHBIMUA CHCTEMaMHU
CUUCJICHUSA, YMCHUC BBITNIOJIHATH BHIYHUCIICHUC 3HA4YCHUHU U Hp606pa3OBaHI/I$I
BBIPOKEHHN CO CTEeNeHsSMU M Jorapudmamu, mpeoOpa3oBaHusl APOOHO-
palMOHAIBHBIX  BBIPAXKECHWUM; YMEHHME  OIEpUPOBATh  IOHATUSIMU:

MOCJICIOBATEIBHOCTh, apu(MeTHYecKasi 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
YpPaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBl C IOMOLIBIO pPa3IUYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C IAPaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI I PEIICHUS MAaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel 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 KacaTelbHON 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 (OpMyJaMH 3aBUCHUMOCTH MEXJIy BEJIWYMHAMU;
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, JAOJM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33Ja4l U3 O0JIACTH yHpPaBIEHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIEIOBATH IIOIYYCHHOE DEIICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peanbHbBIE CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HUCIOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETHPOBATH NOTYUCHHBIA 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
CTaTUCTHYECKUE IAHHbIE, B TOM YHUCJIE C IPUMEHEHHEM TIpadUu4ecKux
METO/OB U AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu McCIe10BaTh COBMECTHBIE

HaOJI0/IEHUS C TIOMOIIBIO TUarpaMM pacCceMBaHUs U JIMHEHHOW 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 pAacHpeAeNCHUI Uil PEIICHUs 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 PEHIeHUH 33/1a4 U3 JIPYTUX YICOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHME BBIUHCIATH TI'€OMETPUYECKUE BEIUYHHBI
(mHa, yTroi, MIOMmAgs, OOBEM, TUIOMAAb TOBEPXHOCTH), HCIOIB3YS
U3y4eHHbIe (OPMYJBI MU METOJbl, B TOM YHMCIE: IUIOIAAb MOBEPXHOCTH
MApPaMHJIbI, TIPU3MBI, KOHYyCa, IWIMHJpaA, TUiomanab chepsl; 00béM Kyoa,
IOpSMOYTOJBHOTO  MapajlieNienunesia, MUPaMUIbL, MPU3MBL, IHIHHIPA,

KOHYca, [11apa; yMEHHE HaXOIUTh OTHOIIEHHE 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
MaTE€MaTUKU B UCKYCCTBE, YMEHHUE MPUBOJUTH MIPUMEPHI MATEMATUUECKUX

OTKPBITUIA POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKHU




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

Koxa

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Yucna 1 BEIUUCIIEHUSA

Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIbIX YUCEI

Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,

b2 OeCKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndeckuii KOpeHb HATypalIbHOU cTerneHu. JeHcTBUS ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypajIbHON CTENEHU
1.4 Crenens ¢ 1enpiM rnokaszarenaem. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aTesieM. CBOMCTBa
' CTETICHH
15 CuHyC, KOCMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypadbHbIE JOrapu(MbI
JleiicTBuTenpHbIE YHUCHA. ApHPMETHUECKHE ONepaluud C JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEHHbIE BEIUMCICHHS, TIPaBUIa OKPYTJICHUS, PUKHUJIKA M OIICHKA
pe3yJibTaTa BBIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 Kommiekcubie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [enbie U APOOHO-pAIMOHATBHBIE YPAaBHCHHS
2.2 HppanuoHanpHble ypaBHEHUS
23 TpuronomeTprueckue ypaBHEHHs
24 [TokazarenpHbIC U TOTapUPMUYECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-palIOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIC U JIOTapUMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUIlbl
3 DOyHKINUH U TPaPUKH




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynkumu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. YétHeie 1 HeuéTHbIe PyHKUMU. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
313 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckne QyHKINU, X CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknwmidi. CBolicTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccu. @opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonHas Gynkuun. [Tpon3BoaHbIe 31eMEHTAPHBIX GYHKINN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposATHOCTE M cTaTUCTHKA
6.1 OnuncarenpHas CTaTHCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMbIe 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEpXHOCTU BpaIllCHUS
7.5 Koopaunatsl u BEKTOpBI




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

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 133397933100110045794213742499444592196809849522
Bnageney LLecTakosa EkaTepuHa JleoHnaosHa

OeicTevTened C 07.09.2025 no 07.09.2026



http://www.tcpdf.org

		2025-10-23T09:22:11+0500




