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HOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIO
o0miero o0Opa3zoBaHUsl, TAK KaK 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMYECKOE€  MbIIUIEHHE,  (OpMHUpyeMOE€ NpHU  HU3YYEHUU
O0Oy4arolMMHUCS MOHATUNHBIX OCHOB I€OMETPHUH, MPHU JTOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PEILICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpaMmbl yueOHOro Kypea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAIBHBIX CIIOCOOHOCTEW OOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAaHUW U JCHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIHOTO MPO(heCcCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOJIb30BAaHUEM MATEMATUKU.

[IpyopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SBJISIOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBAaTh M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJAETh  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMya M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUsI UX MPUMEHATh, MPOBOAMTH JOKA3aTENbHbIE PACCYXIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYIbHBIX M  TBOPYECKHX
CrIoCOOHOCTEM 00y4Jaronuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI PaACclo3HABATh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYalMSIX W MPU U3YUECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIUPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS IOCTPOCHHBIX MOJENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
IPOCTPAHCTBEY, «/{BIKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMH TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensercs He  TOJbKO IO
coJiep>KaTeNIbHbIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMbl, paclpeleEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHATBHBIM BOIIPOCAM O0YYArOIIHECS
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pazys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHuranuu O0OydeHHSs,  MOCTPOCHUS
VWHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpOrpamMM, OO0ECHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE T€OMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeaMera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 ygaca (3 gaca B Hezento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEP XAHME OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS  cTepeoMeTpur. Touka, ImpsMas, IIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromuecss mnpsmbie. [Ipu3Hakum CKpemMBarOmIMUXCA
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIEIbHOTO MPOEKTUpOBaHUs. I300paxeHue
¢Guryp B mapajuiesbHON MPOEKUUU. YTJIbl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK IMEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHIUKYJIAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEHIUKYIISIpax.

VYrael B OpOCTPAHCTBE: Yroyl MEXAY NMPSAMOW M IIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JIBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajuleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojbHas nUpamuaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUpaMUAAa W TMPABHIbHBII
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBLHOW MHPaAMUJBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETpPHUS MPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOPa, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PA3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronpHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJ Mexay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMUIMHAPUYECKAs TOBEPXHOCTh, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCThb, OOpasyromue MoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoil u
HAKJIOHHOW TPU3MBI, MIIAHJpA, TUPaMHUIbl U KoHyca. O0BEM 1mapa M MapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHWKOB. [Ipw3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTsio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METON NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
CHUCTEMa KOOpAWHAT B mpocTpaHcTBe. Koopauuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OTtoOpakenus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXKEHUN: TapauieNibHBIA TEPEeHoC,
LCHTpaJbHAsT CUMMETPHS, 3€pKAIbHAsA CHUMMETpPHS, MOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPUS» (YT JIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxAaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCH U JAPYroe), yMEHHue
B3aMMOJICHCTBOBATh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOLIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYTUX HAyKaxX, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUS, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLICHUE K MMPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS NPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peasn30BbIBATh COOCTBEHHBbIC >KM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MareéMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKUX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPe/Ibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBeYeCKOM AesATEIbHOCTH, JTarloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aeicTBu:

BBISIBIIATH M XapPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUNA, OTHOIICHUN  MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MpU3HAK KiacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIIBUTATDH
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUIUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMalMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HesiMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHACBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTaBIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4yMe U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIIEHUI C YYETOM HOBOW MH()OpPMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJa/JE€Th HABBIKAMU  [IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESTENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHJAHOW W WHAWBUyaIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenessTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yiapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYHNOBBIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» U HHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJIMHUPOBaTb CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
YY4aCTHHKaMU B3aUMOJIEUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (TMpu3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJ1accuukanuu;

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

e BBINOJHATH napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
Qurypes;

e CBOOOJHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKMX OTHOIIEHUH U
HAXOXKJCHUE T'€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHANIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh MU3yYECHHbIEC MOHATUS B
npolecce IOMCKAa PEelIeHHs] MaTeMaTH4ecKH  Cc(hopMynrpoBaHHOU
npo0sieMbl, MOJEINPOBATh pEAIbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH U TEOpeM, ammapara ajreOpbl, pelarb MpakTUYECKUEe 3aJauH,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOJIYYECHHUS TEJ BPAIICHHUS,

KJIacCU(UIIMPOBATh B3aUMHOE PacCIoiokeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalIlCHUS,
O0OBEMBI U IUIONIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (opMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WM TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxaTb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OINEpaIMi HaJl BEKTOPAMH;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
pelarb reOMETPUYECKHE 3a/1a4l HA BBIYMCIICHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSSHUM OT TOYKH 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalICHUS MPHU
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAllCHMS: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEUEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, OPEANOJIArarllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOU (opme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  IOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYITUPOBAHHOM  MpPOOJIEMBI,  MOJIECIHUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM Kontposbmbie  Ipaxrieckne (uudpossbie)
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosnokeHue npsmsIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)JmnympHOCTb MPSIMBIX U )5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTriael v paccTosiHUA 16 1
MHororpaHHuku 7 1
Bexkrtops! B mpocTpaHcTBe 12
2 HOBTOPCHI/IG, 00o0111eHne U cucTeMaTH3alus 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




11 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3jeioB U TeM Kourponsupie  pakrudecime (uudpossbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 AHaMTHYECKasi TEOMETPUS 15 1
) [ToBTOpEHwUe, O606H.[€Hlfe " 15 1
CUCTEMaTHU3als 3HAHUU
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpEHME, 0606meHI:Ie " 17 )
cUCTEeMaTHU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Tema ypoka

[TonsiTus crepeomMeTpun: TOUKa, IpsiMasi, IIOCKOCTb,
npoctpancTBo. OCHOBHBIE MTPaBUIIa H300paXKEHHS Ha PUCYHKE
IJIOCKOCTH, MapalIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEaHbI
oTpe3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHble
padoThI

OcHoBHBIE TpaBUIIa N300paKEHUS HA PUCYHKE TJIOCKOCTH,
[apajuleNIbHBIX IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3KA.
O0603HaYeHUS IPSAMBIX U TIOCKOCTEH

IlonsTuhs: MEPCCCKAOIHECS IIIIOCKOCTH, TEPCCCKAIOIIUCCA
npsMas U MJIOCKOCTD, MOJIYIIPOCTPAHCTBO

AXCHOMEI CTCPCOMCTPUHU U IICPBLIC CIICACTBUA U3 HUX

AXCHOMEI CTCPCOMCTPHHU U IICPBLIC CICACTBHA U3 HUX

AXCHOMEI CTCPCOMETPUHU U IICPBLIC CIICACTBUA U3 HUX.
Crioco05b1 3alaHusA IPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBC.

[TapannensHbIe MpsMBIC B MPOCTPAaHCTBE. Teopema o
CYLIECTBOBAHUH U €AMHCTBEHHOCTH MPSAMOI MapajiebHOM
JTaHHOU TPSIMOM, MPOXOASIIEH Yepe3 TOUKY MPOCTPAHCTBA U
HE JIe)Kallel Ha TaHHOoU npsiMoi. JlemMa o nepeceueHnmn
MapajuieIbHbIX MPSMBIX ITOCKOCTHIO. [TapamiensHOCTh Tpex
npsIMBIX. Teopema 0 TpeX MapaieTbHbIX MPSMBIX

ITonsTus: napaJjijieJIbHOCTb HpﬂMOfI " IJIOCKOCTHU B
IMPOCTPAHCTBC. HpI/I3HaK napajijieJIbHOCTH HpHMOﬁ u
miockoctu. CBolicTBa napajiyieJIbHOCTH HpﬂMOfI " IJIOCKOCTHU

[TapamiensHOCTH IPSIMOM M INTIOCKOCTH B IPOCTPAHCTBE.

[Ipu3Hak napayuieabHOCTH MPSIMON U TNIOCKOCTH. CBOMCTBa
NapaJUIEIbHOCTH MIPSIMOU U TUIOCKOCTH.

10

B3anMHOe pacnionokeHue npsMbIX B IPOCTPAHCTBE.
CkpeuuBarouiyecs npsimple. [Ipu3Hak ckpemyBaromuxcs
psAMBIX. Teopema 0 CKpenMBarOINUXCs MPSMBIX.

11

12

VYTIIbl ¢ COHANPaBI€HHBIMU CTOPOHAMU. YTOJ MEXKIY
MPSAMBIMH. YTOJ MEXY CKPEIIMBAOIIUMHUCS MPSIMBIMUA
[TapannensHble miockocTu. [Ipu3Haku napanienbHOCTH JBYX
MIOCKOCTEH

13

Teopema o napanienbHOCTH U €TUHCTBEHHOCTH TIOCKOCTH,
MPOXOASAIICH Yepe3 TOUKY, He TPUHAJICIKAITYIO JaHHOU
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

14

CaoiicTBa napamieiabHbIX MIOCKOCTEN: O MapalJIeIbHOCTH
MIPSIMBIX [IEPECEYEHU NIPU IIEPECEUECHUHN IBYX MapajlIeIbHBIX




IJIOCKOCTEN TpEeThEN

CBoiicTBa mapajIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
MapajuIeNbHBIX IPSIMBIX, 3aKITIOUEHHBIX MEXTY

15 MapajuieIbHbIMU IUIOCKOCTAMMU; O IIEPECEYEHUU TIPSIMOI C
JBYMSI TapaJUIEIbHBIMU TUIOCKOCTSMH
[TapannensHoe npoexkTrpoBaHue. OCHOBHBIE CBOMCTBA

16 MapajuIeIbHOTO MPOEKTUPOBaHUS. M300pakeHne pa3HbIX
¢buryp B napaienbHON IPOEKLINUN

17 LenTpanbHas npoekuus
[ToBropenue mianumerpun: Teopema 0 MPONOPLUUOHAIBHBIX

18 orpeskax. [lonooue TpeyronsuukoB. Teopema [Iudaropa Ha
IIJIOCKOCTH

19 3aauun Ha J0Ka3aTeIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE
['eomeTprueckue 3a7aun Ha BBIYUCIIEHUE U J10Ka3aTEIbCTBO,

20 CBSI3aHHBIE C MAPAJUIEILHOCTHIO MPAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

21 Tetpasap u napamenenunen. CBoiicTBa napasuiesienuiena
[TocTpoenue ceueHust, IPOXOIAILIETO YePe3 TaHHYIO NPIMYIO

22 Ha 4epTeKe U NapajlyiebHOro Apyrou npsmoii. Pacuér
OTHOLUEHUH

7 [TapannenpHas npoekuys, IPUMEHEHUE AJIs IOCTPOSHUS
CeUeHUH TeTpadpa U napajesenumneaa

24 Meton ciieoB UIsl IOCTPOEHUS CEUEHU I

)5 Merton cnenoB s mocTpoeHus ceueHuii. CBoicTBa
IIEpPECEYEHUH NMPSAMBIX U INIOCKOCTEN
[ToBTopenue nnanumerpun: Teopema Menenas. PacueTsl B

26 CEUEHUSX Ha BBIHOCHBIX YepTexax. Mcropus pazButus
IUTAaHUMETPUH U CTEPEOMETPUN

7 KontponbHas padota "[lapannensHOCTb IPSIMBIX U
miocKocTei"

73 IlepnieHIMKyYIApHOCTD MPSAMON U TIOCKOCTH. [Ipu3Hak
NEPIEHIUKYIIPHOCTH IIPSIMON U TUNIOCKOCTH

9 [IepnenquKynsIpHOCTH NPSAMOM U TUIO0CKOCTH. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH MPSIMON U TNIOCKOCTH
Teopema 0 CyleCTBOBaHUH U €AUHCTBEHHOCTH MPSIMOH,

30 MIPOXOALIEN Uepe3 TOUKY IIPOCTPAHCTBA U
MEPIEeHIUKYISPHON K MIIOCKOCTH

31 [Ipu3Hak nepneHMKyJIIpHOCTH MPSIMON U TUNIOCKOCTH KaK
CIIEICTBUE CUMMETPUU

32 PaccrosiHEe OT TOUKM 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOU




J0 IINIOCKOCTH

Hapa napaajiaCiIbHbIX IUIOCKOCTEH Ha CKpCIIUBAOIINXCA

33 IIPSIMBIX, PACCTOSIHUAE MEX]y CKPELIMBAIOIIMMKCS IPIMBIMU B
IIPOCTBIX CUTYaLUsIX

34 Brrunciienne pacCTOSHUN MEXAY CKPELUIUBAOIIUMUCS
IIPSIMBIMU C TIOMOILBIO NEPIEHAUKYIISIPHOMN TNIOCKOCTH

35 Ilepnennukynsap u HaknoHHas. [locTpoeHue nepneHauKymspa
13 TOYKH Ha IPSIMYIO

36 Ilepnennukynsap u HaknoHHas. [locTpoenue neprnesauKysapa
U3 TOYKH Ha IPSIMYIO

37 Teopema o Tpéx nepneHAuKysipax (Ipsimast 1 oOpaTHasi)

38 Teopema o Tpéx nepneHANKYIApax (Mpsmasi 1 oOpaTHasi)

39 [Touck neprneHauKyISpHBIX MPSAMBIX C IOMOILBIO
MEPIEeHIUKYJIIPHBIX TUIOCKOCTEN

40 OpToroHanbHOE IPOEKTUPOBAHUE

41 CriocoObl OIYCTUTh NEPIEHIUKYIISAPbI: CHUMMETPUs, CIBUT
TOYKH 10 NapaJJIeTbHONU MPSIMOM

42 CaBur no HenapauienbHON IpSIMOM, U3MEHEHHE PAaCCTOSTHUI
IloBTOpEHME: Yyron Mexay IpsMbIMU Ha IJIOCKOCTH, YIOJ

43 MEXy CKPEIMBAIOIUMUCS IPSAMBIMU B IIPOCTPAHCTBE,
TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

44 JIByrpanHbIi yroi. CBOMCTBO JIMHENHBIX YIVIOB ABYIPAHHOTO
yria

45 [lepnennukynspHeie miockocTd. CBOMCTBA B3aUMHO
MEPIEeHIUKYJIIPHBIX TIOCKOCTEN
[Ipu3Hak nepneHuKyIIpHOCTH IIJIOCKOCTEN; TEOpEMA O

46 MPSIMOM MepeceyeH sl IByX IJIOCKOCTEHN MepHeHANKYIIPHBIX
TpeThel MIOCKOCTH

47 IloBTOpPEHME: TPUTOHOMETPUS PAMOYTOJIBHOTO
TPEYroJIbHUKA

43 [1nockocTH ¥ IepNEHAUKYIISIPHBIE UM MIPSIMBIE B
MHOTOTpaHHUKAX

49 [IpssMo#t napannenenunen, NpsMOYTOJIbHBIN MapajuIeIeIuIe],
KyO

50 CBoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO Mapasuiesenumneaa

51 Teopema 0 1MaroHany NpsAMOYTOJIBHOTO NapAJUIENEUIENA U
CJIEICTBHE U3 HEE

57 Beruucrienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
napajuieJenumene

53 TpéxrpanHblil yroj, HEpaBEHCTBA JUJIS TPEXTPAHHBIX YIJIOB.




Teopema [Tudaropa, TeopemMbl KOCHHYCOB M CUHYCOB ISt
TPEXTPAHHOTO yIia

CTCpGOMCTpI/I‘ICCKI/Ie W IPUKIIAAHBIC 3aJa4l, CBA3aHHBIC CO

>4 B3aUMHBIM PACIIOJIOKEHUEM MPSAMBIX U INIOCKOCTEN

55 DneMeHTHl CPeprUIecKOil TeOMETPUH: Te0Ie3NIECKUE JINHUH
Ha 3emie

56 Kontposbnas padota "[lepneHIuKyIsIpHOCTD MPSMBIX U
10cKocTe"

57 MHororpaHHUKH, U300paKeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOMINX 0O0BEKTOB

53 MHororpaHHuKy, U300pakeHUE MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 00HEKTOB

59 Boinykieie MHOrorpannuku. Teopema Diinepa

60 [1nockocTu U epneHAUKYISIPHbIE UM IIPSIMBIE B
MHOT'OTPaHHUKAX

61 [Ipusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma
BbokoBast u monHas moBepXHOCTH Mpu3MsI. [Inomaas 60KoBoiA

62 MOBEPXHOCTU U MOJHON MOBEPXHOCTH MPSAMOU MPU3MBI,
IJI011Ia]lb OCHOBAHUI

63 [IpoctpanctBennas Teopema [ludaropa

64 [Iupamuna. Bunsl nupamuz. [lpaBunbHas u yceueHHas
MTUPAMU/IBI

65 CBoiicTBa pebep 1 OOKOBBIX I'paHel MPaBUIbHOM MUPaMUIbI
boxoBas u mosiHas moBepxHOCTh nupamuasl. [Lomans

66 OOKOBOI1 TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPABUIILHOM
MMpaMH/JIbl, TEOpEMa O IUIOIIAIU TOBEPXHOCTH YCEUEHHOMN
MUPaMU/IBI

67 CuMMeTpHsi B IPOCTPAHCTBE OTHOCUTEIBHO TOUKH,
OTHOCHTEJIBHO MPSIMOU

68 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTENBHO INIOCKOCTH

69 [IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: TETPAdIP,
Ky0, OKTa’1p, 10JI€KadIp, UKOCAIP

70 [IpaBuiibHBIE MHOTOIpaHHUKH. Pa3BepTka MHOTOrpaHHUKOB
[IpaBuiibHBIE MHOTOTPaHHUKH. DJIEMEHTHI CAMMETPUU

71 IIpaBWJIbHBIX MHOTOTpaHHUKOB. Il11ockocTH cummeTpuii B
MHOT'OTpaHHUKAX

72 [IpaBunbHBIE ¥ TOTYNIPABUIBHBIE MHOTOIPAHHUKHN

7 [ToBTOpEHME: CKPELMBAIOLIUECS MPSMBIE, TapAJIJIEIbHbIE
IJIOCKOCTH B CTaHJAPTHBIX MHOTOTpaHHUKAX

74 N300paxenune cedyeHuit nmupamMuabl, Kyoa v Mpu3Mbl, KOTOpPbIE

MPOXOIAT uepe3 ux péopa. M3o0pakeHue nepecevdeHus




MIOJIyYEHHBIX IIJIOCKOCTEN. PackpalmBanue NOCTPOESHHBIX
CEYCHMH pa3HbIMU LIBETaMU

[Toctpoenue ceuenuii B mupamuie, Kyoe mo TpéM ToUYKam Ha

75 pé6pax. Co3manne BHIHOCHBIX YEPTEKEH 1 3aMKCh I1aroB 1
MIOCTPOEHUS
[TocTpoenne ceueHuii B nupamue, Kyoe 1o TpéM Toukam Ha

76 pé6pax. Co3maHne BHIHOCHBIX YEPTEKEH 1 3aMKCh I11aroB 1
IIOCTPOEHUS

77 [Toctpoenue ceueHuii Kyoa, MPU3MBbI, TPABIILHON MTHPAMUIBI |
C IOMOIIBIO OPTOTOHATBHOM MPOEKIIUU

73 [Toctpoenue ceuenuii Kyda, MPU3MBbIL, TPABHILHON MUPaAMUIbI |
C IOMOIIBIO OPTOTOHAIBHOM MPOEKLIUU

79 Kparuaiinme nytu Ha MOBEpXHOCTU MHOT'OTPaHHUKA 1

20 Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pedpa, |
JTUArOHaJ!, YIJIbl

21 ['eomeTpuyeckrue METOAbI BBIYMCIICHUS YIIa MEXKY NPSIMbIMU |
B MHOT'OTpaHHUKaX

20 ['eomeTpuyeckre METOABI BHIYUCIICHHS YIiIa MEXKY MPSIMbIMU |
B MHOT'OTpaHHUKAaX

83 Kontponbnas padota "MHuororpanauku” 1
[lonsiTHE BEeKTOpa Ha MJIIOCKOCTH U B MIPOCTPAHCTBE, HYJIEBOU

24 BEKTOp, JJINHA HEHYJIEBOTO BEKTOPA, KOJUIMHEAPHBIE BEKTOPHI, |
COHAIPABJICHHBIE U TPOTHUBOIIOJIOKHO HAPABICHHbBIE
BEKTOpbI. PaBEeHCTBO BEKTOPOB

85 JIeficTBUS ¢ BEKTOPAMHU: CIIOKEHUE M BEIUMTAHUE BEKTOPOB, |
CyMMa HECKOJIbKHX BEKTOPOB

26 YMHO)KeHue BeKTopa Ha uncio. CBONCTBa CII0KEHUs |
BEKTOpOB. CBOMCTBAa YMHOXKEHHUS BEKTOPA HA YUCIIO

%7 Kommianapusie BekTopsl. [Ipu3Hak koMIiaHapHOCTH TPEX |
BEKTOpPOB

88 [TpaBuno mapamienenurnena 1

29 Pasnoxxenue BekTopa 1o 0azucy TpéX BEKTOPOB, HE JIEKAIIUX |
B OJJHOM INIOCKOCTH
[IpsiMmoyronbHas cucTeMa KOOpJIMHAT B MPOCTPAHCTRE.

90 Koopaunats! BekTopa. CBsi3b MEXKy KOOpAUHATAMU BEKTOpa 1
Y KOOPJAMHATAMH TOYEK

91 CxansapHoe NpOU3BEICHHE BEKTOPOB 1

92 Boeluucnenue yria Mex1y BEKTOpaMU B IPOCTPAHCTBE 1

93 [Ipocreiimue 3aa4u ¢ BEKTOpaMu 1

94 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1

95 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1




96 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
97 KonTponbnas pabora "Bextopsr” 1
98 O06o001IeHre U CHCTeMAaTH3alus 3HAHUN 1
99 O000111eHIE U CUCTEMATHU3AIIUS 3HAHUI 1
100 HroroBas KoHTpoJIbHAsI paboTa 1
101 Hrorosast koHTpoabHAs paboTa 1
102 O06o001IeHre U CHCTeMaTH3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KITACC

KoauuecTBO 4acoB

Ne Tema ypoka KoHTpoJbHbIe
n/n Bcero
padoTsbI

| [ToBTopenue Tembl "KoopauHaTel BEKTOpa HA MIIOCKOCTH U 1
B MpocTpaHcTre"

2 [ToBTOpenue Temsl "CkassspHOE TPOU3BEAECHNUE BEKTOPOB" 1

3 [ToBTOpenue TeMbl "BrruuciaeHue yria Mexay BEKTOpamMu 1
B IIpocTpaHcTBe"

4 [ToBTOpenue TeMbl "YpaBHEHHE TPAMOM, TPOXOIAIIECH 1
yepes JIBe TOUKu"

5 VYpaBHEHME IIJIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B |
OTpe3Kax

6 VYpaBHEHUE MJIOCKOCTH, HOPMaJlb, YpaBHEHHUE IIJIOCKOCTH B |
OTpe3Kax

7 BekTopHoe npoussegeHne 1
JInHeliHbIE HEPABEHCTBA, JIMHENHOE IPOTPAMMHUPOBAHUE 1
JIunelinble HEpaBEHCTBA, JINHEMHOE TPOrpaMMHUPOBaHUE 1

10 AHanuTuyeckue METO/Ibl pacuéTa yriia Mex,y NpsMbIMU B |
MHOT'OTpaHHUKAX

11 AHaNMTUYECKUE METObI pacu€Ta yriia Mexay 1
IJIOCKOCTSIMU B MHOTOTPAHHUKAX

12 ®dopmysa pacCTOSHUSI OT TOUKH JI0 TNIOCKOCTH B 1
KOOpJAMHATAX

13 HaxoxaeHue paccTosiHUI OT TOYKH /10 TUIOCKOCTH B KyOe 1

14 HaxoxzaeHue paccTosHUI OT TOYKHU A0 IUVIOCKOCTH B |
MpaBUIILHON TUpaMUE

15 KonTponbhas padota "Ananurnueckas reomerpus” 1 1

16 CeueHurst MHOTOTPAHHUKOB: CTAH/IAPTHBIE MHOTOTPAHHUKHU 1

17 CeueHurst MHOTOTPAaHHUKOB: METOJI CJIEJIOB 1

13 CeueHnst MHOTOIPaHHUKOB: CTaHIapPTHBIE TUNIOCKOCTH, |
nepeceyeHus MPSMbIX U MIIOCKOCTEN

19 [TapannenbHble NpsIMbIE U MIJIOCKOCTH: MapajiiesIbHbIE |
CeueHus

20 [TapannensHbIE IPSMBIEC U TUIOCKOCTH: PACYET OTHOIICHUH 1

)1 [TapannenbHble NpsIMbIE U TIJIOCKOCTH: YTIIBI MEXKAY |
CKPEUIUBAIOIIUMHUCS TPSIMBIMU
[lepnieHIuKyNsipHBIE MPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIE

22 napsbl MEPIEHIUKYISIPHBIX TIOCKOCTEH U MPSMBIX, 1
CUMMETPUU MHOTOTPAHHUKOB

23 [IepnenuKynspHbIE IPSAMBIE U INIOCKOCTH: TEOPEMA O 1




Tpex MEePIEeHIUKYIIpax

[lepnieH UKy pHBIE MPSIMBIE U TUIOCKOCTH: BHIYUCIICHUS

24
JUIMH B MHOTOTpaHHUKaX

)5 [ToBTOpEHME: IO MHOTOYTOJIbHUKOB, (DOPMYJIBI IS
101N, COOOpaKEHHSI TTOI00MS

26 [ToBTOpEHUeE: MIIOIa I MHOTOYTOJIbHUKOB, (POPMYJIIBI JJIs1
Ioaaen, COoopakxeHust Moa00us

7 [ToBTOpEHME: IO MHOTOYTOJILHUKOB, (DOPMYIIbI JIJIs
Iomaaen, CoOoopakxeHust Moa00us
[Tnouraau ceyeHnit MHOTOTPAaHHUKOB: TUIOIIA TN

28 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noxoous
[Inouiany ceyeHnit MHOTOrPaHHUKOB: TIOILAIN

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOPaKEHUS
noxoous

30 KonTponbnas padora "[loBTOpeHHE: MHOIOTPAHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO Tapasuiesienune1a

1 3amaun 00 yaBOCHUHU Ky0a, 0 KBapaType Kyda; o
TPUCEKIUH yIiia

3 CrepeoMeTpuuecKre 3aauu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Napajuleenuneia

34 [Ipuknannele 3a1a4u, CBSI3aHHBIE C BRIYUCICHHEM 00BEMaA
MPSIMOYTOJIBHOTO MapasuiesienuIe1a

35 OO6BbEM IpsIMON TPU3MBI

36 CrepeoMeTpHuuecKre 3aJa4, CBA3aHHBIE C BBIYUCIEHUEM
00BEMOB NMPSAMON TPU3MBI

37 [IpuknanHele 3a1a4u, CBsI3aHHbIE C 00BEMOM MPSAMOI
MIPU3MBI

33 Brruucnenune o0bEMOB TeN ¢ MOMOIIBIO OMPEIETEHHOTO
uHTerpana. O6bEM HaKJIOHHON MPU3MBI

39 Brruncnenme 00bEMOB Tel ¢ TOMOIIBIO OMPeIeIEHHOTO
uHTerpana. O6bEM MUPaMU/IbI

40 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00HEMOB
MUPaMH]I C OOIIHUM yTIIOM

41 ®opmyna 06béMa nupamuibl. OTHOIIEHUE 00HEMOB
MUPaMU/I C OOIITUM yTIIOM

42 CrepeoMeTpuyeckue 3aauu, CBI3aHHbIe ¢ 00bEMaMH
HAKJIOHHOU MPU3MBI

43 CrepeoMeTpuuecKre 3aauu, CBSI3aHHbIE ¢ 00bEMaMu

InrupaMuabl




[Mpuknanueie 3ana4un mo Teme "OOBEMBI TeN", CBI3aHHEIC C

4 00BbEMOM HAKJIOHHOM ITPU3MBI

45 [Tpuknaaneie 3agaun o TeMe "OO0bEMBI Ten", CBA3aHHBIE C
00BEMOM MUPAMUIBI

46 ITpumenenue o0bEMOB. Bbruncienue paccTostHUs 10
IJIOCKOCTH

47 KonTponbnas pabota "O0béM MHOTOTpaHHUKA"

43 [Munnuapuyeckas NOBEPXHOCTh, 00pa3yrolye
LMIMHIPUYECKON TTIOBEPXHOCTU

49 Humuaap. [psmoit kpyrooit mumuuap. [lnomans
ITOBEPXHOCTU LIWJIMHIPA

50 KoHnunyeckas noBepXHOCTb, 00pa3yrolie KOHNYECKOM
nosepxHoctu. Konyc

51 Ceuenue KOHycCa IIJIOCKOCTBIO, NApPAJUIEIbHON MIJIOCKOCTH
OCHOBaHUs

57 VYceuénnblil konyc. M300paxeHne KOHYCOB U YCEUEHHBIX
KOHYCOB

53 [Tnoujanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
KOHYyca

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOW NOBEPXHOCTH
KOHyca

55 CrepeoMeTpHuuecKre 3aJa4i Ha 10Ka3aTeIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM CEYEHUH LIMIMHIPA, KOHYyCa

56 CrepeoMeTpHuuecKre 3aJjaui Ha 10Ka3aTeIbCTBO U
BBIUHCIICHHE, TOCTPOCHUEM CEUEHUN LIMIMH]Ipa, KOHYCa

57 IIpuknanHble 3a1a4m, CBSI3aHHBIE C LIMJIMHIPOM

58 [Ipuknagueie 3a7a4n, CBSI3aHHBIE C IIWIMHAPOM

59 Ccdepa u map

60 [Tepeceuenue cdepsl u mapa ¢ mIockocTrio. Kacanme
mapa u cgepsl INOCKOCThI0. Bua n n3o0paxenue mapa

61 [lepeceuenue cepsl u mapa c miaockocteto. Kacanue
mapa u cepsl mIockocThio. Buna n n3odpaxenue mapa

62 VYpasuenue chepsl. [Inomans chepsl u e€ gacte

63 CummMmertpus cdepsl U mapa
CrepeoMeTpHuuecKre 3aJaui Ha 10Ka3aTeIbCTBO U

64 BBIUUCIICHHE, CBSI3aHHBIE CO chepoit U mapom,
MTOCTPOCHUEM UX CEYEHMH MIO0CKOCTHIO
CrepeoMeTpHuuecKre 3aJa4ui Ha 10Ka3aTeIbCTBO U

65 BBIUUCIIEHHE, CBS3aHHBIE CO chpepoit U apom,
IIOCTPOEHHUEM UX CEYEHMH MIIOCKOCTBIO

66 [IpuknanHele 3an1a4un, cBsi3aHHBIE CO c(epoi U IapoM




[ToBTOpEHME: OKPYKHOCTH HA INIOCKOCTH, BEIYUCIICHUS B

67 OKPY>KHOCTH, CTaHJapTHbIE TO100US !
68 Paznuunbie KoMOMHAIIMY TEJ BpAIICHUS U |
MHOT'OTPaHHUKOB
69 3anauu o Teme "Tena M MOBEPXHOCTH BpalleHUs" 1
70 3anauu o teme "Tena U MOBEPXHOCTH BpalleHUs" 1
71 Kontponbnas padota "Tena v mOBEepXHOCTH BpamieHus " 1
72 O0béM mumuHIpa. Teopema 00 00bEME IPSIMOTO UITHUHAPA 1
7 Brruncnenme 06bEMOB Tell ¢ TOMOIIBIO OMPeNeIEHHOTO |
unterpana. O6bpEéM KoHyca
74 [Tnomaayn GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpHuuecKre 3aJa4, CBA3aHHbIE C BBIYUCIEHUEM !
00BEMOB IUITUH/IPA, KOHYCA
76 [Ipuknagueie 3agaun 1mo Teme "OOBEMBI U TUTOIIATN 1
MOBEpXHOCTEH Ten"
O0BéM mapa u mapoBoro cexropa. Teopema 06 00bEME
77 mapa. [Inomans cheprr. CTepeomeTpudeckue 3a1aqm, |
CBSI3aHHBIE C BHIYUCIICHHEM 00bEMOB I11apa, IapOBOTO
CerMEeHTa U IIapOBOT0 CEKTOpa
[Ipuknanueie 3anaun no reme "OOBEMBI TEN", CBS3AHHBIE C
78 00BpEMOM mIapa 1 iomazsio cepsl. COOTHOMICHUS !
MEXy TUIOIIAIIMU TOBEPXHOCTEH U 00bEMaMu OJOOHBIX
Ten
[TogoOuebIe Tena B poctpancTBe. M3menenne o6béMa npu
79 nogoouu. CtepeoMeTpruecKue 3a1a4u, CBI3aHHbBIC C 1
BBIYUCIICHHEM 00BEMOB TEJ U IUIOIIAIeH TOBEPXHOCTEN
20 KonTponbnas pabota "[1nomaau moBepxXHOCTH U 00BEMBI |
KpyTribIX Ten"
31 JIBmxenus npoctpancTBa. OtoOpaskeHus. J[BukeHus u 1
paBeHcTBO (uryp. Ob1e cBoiicTBa ABMKEHUN
Buapl n1BukeHMi: napaieNbHbIN IEPEHOC, HEHTPATbHAS
82 CUMMETpPHUS, 36pKAIbHAS] CAMMETPHSL, [IOBOPOT BOKPYT 1
psAMON
83 [IpeobpazoBanus nomoowus. [Ipsmas u chepa Ditnepa 1
84 ['eomeTpuueckue 3a1aun Ha IPUMEHEHUE JBUKEHUS 1
85 KonTponbnas pabora "BexTops! B mpocTpancTse” 1
O6o06maromiee noBTopeHue 11 moHATUI 1 METOZOB Kypca
86 reometrpuun 10—11 knaccos, cucremMaruzanus 3HaHUM: 1
"[TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN B IpocTpaHCTBE"
O6o0maromiee moBTopeHne 11 MOHATHIT 1 METOZIOB Kypca
87 reomerpun 10-11 knaccos, cucremMaTu3anus 3HaHUM: 1

"BekTopsl B pocTpaHcTBe"




88

O6o06matomee moBroperue 11 moHATHI U METOAOB Kypca
reometpuu 10—11 kiraccoB, cucremMaTu3amus 3HaHUM:
"BekTopsl B mpocTpaHcTae"

&9

O6o6matomee moBropenue 11 moHATHI U METOIOB Kypca
reomerpun 10—11 knaccoB, cucremMaru3anus 3HaHUM:
"O6beM MHOTOTpaHHUKA"

90

91

92

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpun 10—-11 knaccos, cucremMaTru3anus 3HAaHUM:
"O6beM MHOTOTpaHHUKA"

O6o6maromee moBTopeHue 11 MoHATHII U METOZOB Kypca
reomerpuu 10—11 kitaccoB, cucremMaru3aius 3HaHUI:
"[Tmomaay MOBEPXHOCTU U 0OBEMBI KPYTIIbIX TEN"
O6o6matomiee mopropenue 11 NoHATHH U METOAOB Kypca
reomerpuu 10—11 kitaccoB, cucremMaTu3amus 3HaHUM:
"[Tnomaan MOBEPXHOCTU U O0BEMBI KPYTJIbIX Ted"

93
94

Hrorosast KOHTpOJIbHASA paboTa

HroroBas koHTpoNbHAs paboTa

95

96

97

98

[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlusl 3HAHUN

Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B
Pa3BUTUH COBPEMEHHBIX NHKECHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pa3BuTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ pOJib B

Pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

99

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJib B
Pa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ pOJb B
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus pasBuTHS CTEpEOMETPUM KaK HAYKU U €€ pOJIb B
Pa3BUTUH COBPEMEHHBIX HHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUU KaK HAYKHU U eé POJib B

Pa3BUTUH COBPEMEHHBIX NHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsIMas, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NIPHU PEIICHUU
' reOMETPUYECKHX 3324
73 OnepupoBaTh MNOHATHAMH: NApAJUICNbHOCTh U NEPHEHIUKYISIPHOCTh
’ MPSAMBIX U IJIOCKOCTEH
74 KitaccupunupoBars B3aUMHOE PACIIOIOKECHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHATHSMHU: JIBYTPAHHBINM YroJl, TPaHU JIBYIPAHHOIO YTJIa,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroyl ABYTPAHHOTO yriia, TpagycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMHU: MHOTOIPAHHUMK, BBIMYKJIbII W HEBBINYKJIbIN
’ MHOTOTPaHHUK, 3JIEMEHThl MHOTOIPaHHUKA, TTPaBUJIbHBIM MHOTOIPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOTPDAHHHUKOB (NMpamMuia, IpU3Ma,
MPsIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudpunupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, TTPaBUIIbHBIC
MHOTOT'PaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeIICITUIIC I )
7.9 OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHUE MHOTOIPAHHUKOB
710 OOBSICHATh MPUHIIMIIBI TIOCTPOCHUS CEYCHUI MHOTOTPAHHUKOB, UCTIOIB3YS
) METOJI CJIEJIOB
CtpouTh ceueHUs MHOTOTPAHHHKOB METOJOM CJIEJIOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTHIX OOBEMHBIX (QUIYD:
BUJ| CBEpPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxOXKIEHHE T€OMETPUYECKUX BEIMYUH MO 0Opas3lam
WM aJIrOpUTMaM, TPUMEHSS W3BECTHHIE AHATUTHYECKHE METOIbI TIPH
7.12 pEUIEHNH  CTaHJAPTHBIX MATEMATHYECKWX 3aJa4 Ha  BBIYMCICHHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
MIJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pematp 3amaun Ha HAXOXKIEHUE TE€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WM aJIrOpuTMaM, TPHUMEHSS W3BECTHBIC AHATUTHYECKUE METOIbl TpH

PEIICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3aaa4 Ha BBIYHMCICHHUC YIJIOB
MCXKAY CKPCIIUBAIOIIMUMHUCA IPAMBIMHU, MCEXIY HpHMOﬁ N IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,

7.14 nupamMpia) ¢ MNpUMEHEHHEM (OpPMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTb NOHATHAMHU: CHMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reoMerpudeckue (akThl Ui PELICHUS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEIIIONIAralIIUX HECKOIbKO IIAaroB pEUICHUs, €CIU  YCIOBHS
NpUMEHEHHS 3aJ]aHbl B IBHOH (popme
718 [IpumeHATh DmpOCTEHIINE NpPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOoIUTE HpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
' JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB FEOMETPHUHU B UCKYCCTBE
[IpumeHsTh MONMy4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEajbHbIC
CUTYyalluu ¥ NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEabHbIC
7.20 CUTyallul Ha S3bIKE T'€OMETPUHU, HCCIEIOBATH ITOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHHA U TeopeM, ammapara ajireOpsl,
pelmars  NpaKkTU4YECKHME  3aJadd,  CBA3aHHBIE C  HAXO0XJICHUEM
TFEOMETPUYECKHUX BEIMUNH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBEpPsieMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMIUHJIpPUYECKass MOBEPXHOCTh, 0Opa3yrollue
6.1 LWIMHIPUYECKON TIOBEPXHOCTH, IWJIMHAP, KOHUYECKas IIOBEPXHOCTD,
o0pasyrolye KOHMYECKOH TOBEPXHOCTH, KOHYC, chepruuecKasi IOBEPXHOCTh
6.2 Pacno3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne chepbl U IIOCKOCTH
OnepupoBaTh NOHATUSAMU: IAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
6.5 CErMEeHTa, IIapOBOH CJI0M, OCHOBAHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpalleHUS,




reOMETPUUECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MY TUIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxkaTs u3yyaemble (GUTYpbl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpalleHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaX

[IpumeHsTh reomeTpuueckre (axKThl ISl PEHICHHs] CTEPEOMETPHUECKUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOMHATE JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCIio, O6’b$[CH$ITI), KaKNUMH CBOI\/JICTBaMI/I OHU
o0JazaroT

HpI/IMeHHTB IIpaBUJIO IapaJuICJICIIUIICAa TP CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMMOHATHUAMUA: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BECKTOPOB, KOOPJAWHATHI BEKTOPA, YIroJI
MCKAY BCKTOpPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NpPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroJl
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT
Pematps mpocreiinme reoMeTpruueckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOpJAMHATHOI'O METOJA

6.20

Pemate 3aJa4u Ha JOKa3aTCIbCTBO MATCMATHUYCCKUX OTHOIIEHUNA U
HaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM W aJropuTtMam,
IMPUMCHAA HU3BECTHBIC METO/bI npu PECUICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3aaa4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁMHC mporpaMMHBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IIpUPOAC U
JKU3HHU, paCllO3HABATh NPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCAaJIbHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHSTHUS B MPOLIECCE MOMCKA PEIICHUS
MaTeMaTHu4ecku cHopMyTUpOBaHHON MPOOIEMbl, MOAECTUPOBATH pEAbHbBIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEA0BAaTh IOCTPOEHHBIE MOJAEIHU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYEeCKHe  3aJayd,  CBSA3aHHbBIE C  HAXO0XJICHUEM

TCOMCTPHUICCKUX BCINYNH




Kon

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
10 KITACC

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsmMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHe 06 aKCHOMATUYECKOM ITOCTPOCHUH CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3anmHOe pacrnonokeHue MpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECs, TapalIeIIbHbIE
U CKpelmuBarouiyecs npsmsle. IlapamienpHOCTP HpSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIeIbHBIE INPSIMbBIE B IPOCTPAHCTBE, NAPAJIIEIBHOCTh TPEX
IPSAMBIX, NapAUIENBHOCTh HPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOpPOHaMH, YIroJ MEXIy IpsMBIMM B mpocTpaHCTBe. [lapamienbHOCTh INIOCKOCTEN:
napajuleJibHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasuiesnenumnes,
IIOCTPOCHUE CEUECHUN

7.3

7.4

7.5

HCpHGHI{I/IKy.HﬁpHOCTB HpHMOfI N IUIOCKOCTHU: TMCPICHAUKYIAPHBIC IIPsAMBIC B
MMPOCTPAHCTBE, NPAMBIC MMAPAJIJICIBbHBIC W NCPIHCHAUKYIIAPHBIC K IIJNIOCKOCTH, IMPHU3HAK
NEPIEeHIUKYIIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY MPSAMOU U IUIOCKOCTHIO, IBYIPAHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 TUIOCKOCTH, MPOEKIUs PUTYphI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: NMPU3HAK MEPHIEHIUKYISIPHOCTH JBYX
mrockocreit. Teopema 0 TpEX meprneHIuKyIIsIpax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTBHI MHOTOIDAHHHMKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: n-yrompHas
npu3Ma, TpaHM U OCHOBAaHMS INPHU3MBI, NpsMas W HaKJIOHHAs IMpHU3Mbl, OOKOBas U
MI0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumnes, npsIMOYToJIbHBIN Mapajienenunesa u
ero cporcrtBa. [Iupammpa: n-yrospHas NUpaMuaa, TPAHW M OCHOBAaHHUE IMHPAMUIBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMUJbI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpAaHHUKU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpPaMHIA,
npaBUiIbHAs TPEYroyibHas MUpaMKJia U MpaBWIbHBINA TeTpasap, Kyo. IIpencraBnenue o
IPABWIBHBIX MHOTOIPaHHUKAax: OKTaj’ap, MAOAeKa’aAp U ukocadapyrue CedeHus
IPU3MBI ¥ TUPAMHU/IBI

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TNIOCKOCTH.

OJIEMEHTHI CUMMCTpPUU B nmupamMuaax, napaiejIicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€eMEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. llinomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3MbI. [11011aap 60KOBOM MOBEPXHOCTH U



IIOBEPXHOCTU IMPABWIBHONM NMUPAMHUIABI, TE€OpPEMa O IUIOLIAAM YCEUYEHHOM MHUPAMMIBIL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IUIOIMAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

Kox

6.1

6.2

11 KJIACC

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuuaaprdeckass TOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKONW MOBEPXHOCTH, OCh
HUJTUHIPUYECKOW TMOBEepXHOCTU. [lunmHap: ocHoBaHMsT M OOKOBas IMOBEPXHOCTH,
o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konundeckas moBepxHOCTh, 00pa3yronue KOHNISCKOW TTOBEPXHOCTH, OCh Y BEPIIIMHA
KOHWYecKoil moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpa3yromias U OcCh,
wioniaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymoolue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u mrap: ueHTp, paguyc, IuameTp, IUIOMalb MoBepxHOCcTH cheprl. B3anmuoe
pacrionio’)keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

6.5

N300pakeHue Tl BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa 1 KoHyca

KoMb6uHammu tei BpamieHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS B MHOTOI'PAaHHUK, WIIH TEIIO BPAICHHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCTBa O00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienunena u cieacTeus u3 He€. O0BEM MUITHMHIPA, KOHYCA.
O06BEéM mapa u riomazab chepbl

6.7

6.8

6.9

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX/Y IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenns HUJINHApA (napannenLHo U TMCPHNCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napannenbﬂoe OCHOBAHUIO U ITPOXOASAIICC YCPE3 BepI_HI/IHy), CCUCHU LIapa

Bextop Ha miockoctd M B mnpoctpaHcTBe. CllOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenue 3aaad, CBA3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronbHasg cucTeMa KOOpJAMHAT B NpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YToid MeEXIy Bekropamu. CkaiaspHoOe
MPOU3BE/ICHUE BEKTOPOB. BhIUuncieHUE YITIOB MEXIY MNPSIMBIMH M IIIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT TP PELLICHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPoBePSIEMOro OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CPeHEro 0011ero
TpeOoOBaHUS o0pa3zoBaHus

Brnanenue wmeromamu J10Ka3aTeNbCTB, AJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBAaTH U ONEPUPOBATh MOHATUAMU: OIpPEIEICHUE,
aKkcuoma, TeopeMa, CJIEACTBHE, CBOMICTBO, IpPU3HAK, JI0KA3aTelbCTBO,
paBHOCUIIbHBIE (OPMYIHUPOBKYU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHO€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKOH WHIYKIINH,
IMPOBOAUTDL AOKA3aTCJIILHBIC pAaCCYXKACHUS IPHU PCIICHHUH 3a/1a4, OICHHUBATb
1 JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOKCCTBO, OII€palluyi HaJl MHOXCCTBAMMU;
YMEHHE UCMOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJICHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 PYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBsA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu

pelieHuu 3aaa4d

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE YHCIIO, LEJNOE YHCIIO,
CTENEHb C LIEJBIM MTOKA3aTeNIEM, KOPEHb HATYPAJIbHOW CTENEHH, CTETIEHD C
palMOHATIbHBIM TOKA3aTeNIeM, CTENEHb C JAEHCTBUTEIbHBIM IOKA3aTEeNIeM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAallMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
2 YHCeN; YMEHHE UCIIOb30BaTh MPU3HAKU AETUMOCTH, HAUMEHBIINHA 0OLIuii
JenuTeNb W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIIMOHHBIMUA CHCTEMaMU
CUMCJICHUS; YMEHUE BBINIOJIHATH BBIUMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsAMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
palOHaJIbHBIX ~ BBIPDAKEHUH;  yMEHUE  ONEpUpOBaTh  IMOHATUSAMU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMCTpruICCKas




mporpeccusi, OCCKOHEYHO YOBIBAaIOIasi TI'e€OMETpHYECKas IPOTPecCHs;
YMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETh
MIPOU3BOJUTh apU(PMETHUECKHE JEHCTBHUS C KOMIUICKCHBIMH YHCJIaMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
NOHATUSMHU:  MaTpuna 2X2 u  3x3, onpenenuTeab  MaTpUIbI,

T eOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMenue ONCprUpoOBaTh MHNOHATUAMH: PpPALUOHAIBHBIC, HWPpalUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HNX CUCTCMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CHUCTEM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCpAaBCHCTBA M CHUCTEMBI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; pemiaTtb
YpaBHCHHA, HEPABCHCTBA W CHCTEMbI C IIApaMCTPOM; TIPHUMCHAIATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATCMAaTUUYCCKHX

3aJlad 1 3aaa4 U3 pa3INdIHbIX obnacreit HAayKHU U peaanoﬁ KHN3HU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (PYHKUIUH, MOHOTOHHOCTh
GyHKLIUHU, KCTpeMyM (yHKIMH, HanOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMs, aCUMIOTOTHI rpaduka
GyHKLMU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢usznyeckuil CMbICI MPOM3BOAHOM, TNepBooOpa3Hasi, ONpeIeIEHHbII
UHTErpajl; YMEHHME HaXOAMThb AaCUMNTOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUNCIATH  NPOM3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKUIMH, HAaXOAUTh ypaBHEHHE KacaTebHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIL;
YMEHHUE HCIIOJB30BaTh MPOU3BOJHYIO Ul HCCIENOBaHUA (DYHKIIMA,
HaXOJUTh HAuOOJIbIIME U HAUMEHbIINE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOWJIEHOB C MCIIOJIb30BAaHHEM ammnapaTa MaTeMaTH4ecKOro
aHaINM3a; MNPUMEHSTh MPOU3BOAHYIO JUISl HAXOXIACHHUS HAWIydlIero
pellleHusT B NPHUKIAIHBIX, B TOM YHCJE COLHMAIbHO-)KOHOMHUYECKUX H

bu3HYecKuX 3a/1ayax; HAXOIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCErpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOro MOACIUPOBAHUA C

noMoIbI0 AU PepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIUH, oOpaTHast GyHKUIUSA,
KOMITO3uLMsl (DYyHKUMH, JTUHEHHas (QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIHW; yMEHHE CTPOUTh TpapuKH HM3yYEHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh Tpa(uKy Ui U3Yy4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHu: 33j7a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/1a4 M3 PealbHON
KU3HH; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXIY BEIWYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA M TpaduKu (QYHKIMN ISl PELICHUS YpaBHEHUH,
HEpaBEHCTB M 3aJa4 C MNapaMeTpamH; H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 3aJlaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapoOB U
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yIpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaAMM); COCTaBJISITb BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HUCCIENOBATh IIOJY4YEHHOE pELICHUE U
OLICHUBATh IPAaBAONOAOOHOCTh PE3YyIbTATOB;, YMEHHE MOJAEIMPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAYKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEJIM C  HCHOJb30BAaHWMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: cpelHee apupMeTHYecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCus, CTaHIapTHOE
OTKJIOHEHHE YMCIJIOBOTO HAbOpa; yMEHHE HU3BJIEKaTb, MHTEPIPETHPOBATH
uH(pOpMallnIO, MPEICTAaBICHHYIO B Ta0IMIaX, Ha AMarpaMmax, rpaukax,
OTPa)KAIOIYI0 CBOMCTBA PEAJIbHBIX IIPOLIECCOB M SIBJIEHUH; MPENCTABIATh
UHQOpPMALIMI0 C [OMOIIBIO TabaMIl W  JAuarpaMM; HCCIElI0BaTh
CTaTUCTHYECKUE JIAaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM TIpadUUecKux
METOJIOB U AJIEKTPOHHBIX CPENCTB; rpad)UuecKu UCCIeA0BaTh COBMECTHbBIE

Ha6J'IIOIlCHI/I${ C IMOMOLIBIO JUuarpaMm pacCC€uBaHUS U JIMHENHOMN perpeccuun

YMeHue ONnepUpoBaTh IOHATUAMH: CIyYaWHBIA OIBIT W CIlydalHOE

COOBITHE, BEpPOSTHOCTh CIYy4YaWHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUecKuX METOJI0B; IPUMEHSIThH
GOpMyITBI  CIOKEHHSI U YMHOXEHHUS BEPOSTHOCTEH, (opMyny IMOJHON
BeposTHOCTH, (hopmyny bepHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pACHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHUEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyYallHOW  BEJNIMYMHBI, (QYHKIHMHA  pPacHpeleNieHHss W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN JIJIs pElIeHUs 3a/1ad,
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIUX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH MPHUMEPHl TPOSIBICHHS 3aKOHA
OOJBIIMX YHCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHUSX; YMEHUE
OIEPHPOBATH TMOHITUSMHU: COYCTAHUE, MEPECTAHOBKA, YHCIO COUCTAHUHU,
YUCII0  TEPecTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYXKACHUS [UIS PEIICHUsS 33a]a4; OICHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yIJia, IUIOCKUN YIroJl, IBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKpPEeIUBAOLUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MEXAay IIPAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IPU PELIECHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI ITNUIAHUMCTPUH, YMCHHUC OILICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C TOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaThb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa94U
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapajuienenunea, MNpu3Ma, NHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH MHUPaAMHIBI, TPU3MBI, KOHYycCa, LWIHHIpPa, O0BEM Kyoa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, TPU3MBbL, UWIUHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHUS KOHycCa W IHIUHAPA,

napauiCibHbIE OCH HWJIXM OCHOBAaHWIO, CCUYCHHEC 1Iapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHMKa, M300paXkaTb MHOTOI'PAaHHHUKH, (UTYphl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
bopMynupoBaTh ONpeAeacHUs U3y4aeMbIX (QUTyp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUUECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE NPOBOAUTH KiaccuPukanuioo Guryp 1o
pa3NIMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MoA00Us, MOA00HBIE GUTYPBI; yMEHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPHI, B TOM YHCJIC B TMPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh T€OMETPUYCCKHE OTHOILCHUS TIPU
pelIeHUH 3a/ia4y; HaXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYHUHBI
(MHA, Yyroj, IUIOMIAJbL, OO0BEM, IUIOMAb TOBEPXHOCTH), HCIOJIB3YS
W3YYCHHBIC (OPMYJIBI MU METOMABI, B TOM YHCIE: IUIONAJlb TOBEPXHOCTH
nUpaMHUIbl, TPU3MBbI, KOHYCa, IWIMHApA, TUIoniaas cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TIApaJUIeNICNUIeIa, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, 11apa; YMCHHUEC HAXOAUTb OTHOLICHHNE 00BEMOB HO,I[O6HBIX (1)I/Il“yp

12
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YMeHnue OINCpHUPOBATH TOHATUAMU: MPAMOYT'OJIbHAA CHUCTEMaA KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUEC, YIOoJd MCKAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOpHHﬁ u KOOpZ[HHaTHLIP’I METOA

JJI peHICHUA TrCOMCTPHUICCKUX 3a1a4 U 3aJia4 JPpYTUx y‘IG6HBIX npeaMETOB

YMeHnue BLI6I/IpaTB HO,ILXO,I[HH_II/II‘/’I MCTO AJId pCIICHUA 3aJa4r; IOHUMaHHUC
SHAYUMOCTH MATEMATHKH B HW3Y4YCHHUU TIPHUPOAHBIX U O6HIGCTB6HHI)IX
nmponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaThb IIPOABJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



INIEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUSA
1 Uwcna 1 BEIYUCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTeneHH. J[eWCTBUS ¢ apupMETHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTelneHs ¢ pallMOHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETEeHU
L5 CuHyC, KOCMHYC M TaHI'€HC YMHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JTOrapHUPMbI
JeiictBuTtenpHble uyncna. ApudMmeTuyeckue onepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuGnuxkéHHble BBIYMCICHUS, IPaBUJla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie yncna
2 VYpaBHEHHS ¥ HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppanuonaibHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUIecKre ypaBHEHUs
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuieckue HepaBEHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHUI W HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cucTemMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTpUILIbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuuu. B3aunmuo oOpaTHbIE

> ¢yukuuu. YétHeie 1 HeuéTHBIe pyHKIMU. [lepuognueckue GpyHKINHI
OO6nacTp ompeneneHuss M MHOXKECTBO 3HadeHMd ¢yHkuuu. Hymn ¢yHKumm.
39 [IpoMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U1 MHUHUMYMBl GyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CreneHHass GYHKIMS C HaTypalbHBIM M II€JBbIM MOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenbHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TPaPUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyIa CII0KHBIX POLIEHTOB
4 Hauvana MmaTemaTtnieckoro ananmsa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOONbIIero U HaUMEHBILEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 @durypsr Ha IIOCKOCTH
72 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
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7.5 KoopauHnats! 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Martemaruka: anrebpa ¥ Hadajga MaTEeMAaTHYECKOTO aHaJM3a, T'€OMETPHS.
['eometpus. 10-11 xmaccel: ydeOHUK 1711 0011e00pa30BaTENbHBIX OpraHU3aINi:
0a30BbIil U yrayoneHusii ypoBuu / [JI.C. Aranacsn u ap.]. — M. Ilpocsemenue,
2021.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Toypounsie pa3pabotku mo reomerpuu 10 kimacc: mocobue st yuutens /
H.H. Kpynuna. — Mockga, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCBI CETU UHTEPHET
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https://www.yaklass.ru
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