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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OpMHUpyEeMOE€ NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3a/a4, YMEHME BBIIBUIAaTb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIbHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHU T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
nHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX I YCIEUIHOTO MPO(HECCHOHAIBHOIO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

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

pacIIMpeHne MPEACTaBICHUS O TEOMETPUU KaK 4aCTH MUPOBOM KYJBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHUPOM;

dbopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEIIeHUS 33/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTeMaTHYECKUX TEeOopHil, (OpMHUpPOBAHUE TMOHHMAHUS POJM AKCHUOMATHKU IpU
IIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0KA3aTeIbCTB M aJIrOPUTMOB
pElIeHUs,, YMEHUSI WX MPUMEHATh, MPOBOAUTH JOKA3aTEIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, UCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpeca K U3YYCHUIO TEOMETPUH;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaclo3HABaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsMble W MIIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YyMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPUHM Ha YriyOnéHHOM ypoBHE OOydeHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO IO
coJlep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyuenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoil paboueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yTOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO TO3BOJIAET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TMOHATUSIMH ¥ HABBIKAMH ITOCJICIOBATEIBLHO M IMMOCTYNATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyYaIOUUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pazys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4eHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTeIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOJOIKEHUIO H3YyYEHUS MATEMAaTHKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yueOHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTtcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE ~ NOHATHS ~ cTepeoMeTpuu. Touka, mpsMas, IIOCKOCT,
npoctpancTBO. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLICIBHOCTD TPEX NPSIMBIX, IIAPAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: IapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MIEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIspax.

Yriael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
yTOJI, JUHEWHBIA YroJI ABYTPAHHOIO yria. TpEXTpaHHbBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIua. TeopemMbl KOCUHYCOB UM CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajuleenune]; ©W  €ro  CBOMCTBA.
Kparuaiimme myTd Ha TIOBEpXHOCTHM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBenHnass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPaBWJIbHAS IIpU3Ma U



IIpaBWIbHAsA IHpaMHUAA, NPABUIIbHAs TPEYroJibHAs NUPaMHUIA W NPABUIIBHBIN
TeTpadap, Kyo0. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIONIa/Ib OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPAMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPUS IPABWIBHBIX NPHU3M, CUMMETpHsS IPaBUIBHOU
IIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HAaK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasjIOKEHUH BEKTOpa IO TpéM
HEKOMIUIaHApHBIM  BeKTOopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay BeKkropamu. CKalsipHOE NpOU3BEIECHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
chepuueckas TMOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmosmoxeHue
cheppl W TUIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpSIMOYTOJIBHOTO Tapajienenumneaa M cienctsus u3 He€. OO0bEM npsiMOd U
HAKJIOHHOW TPU3MBI, MIIWHJpA, TUPaMUIbl U KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHApP, OMHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
mwiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, roMmoteTusi. PemieHue 3amauy Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS [UIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapajuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIHUHY), CEUCHUS I1apa, METObl MOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpssmoyronbHas
cucteMa KoopauHat B npoctpancTtBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPU PEUICHUU TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JBwkenus mnpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: TapauiebHBIM MEPEeHoC,
LCHTpaJbHAsl CUMMETpPHS, 3€pKAJIbHAsA CHUMMETpPHS, TOBOPOT BOKPYT MPSMOI.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOlIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakIaHCKOro oOiiecTtBa (BbIOOPHI, ONPOCHI U JIPYroe), yMeHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY U HACTOALIEMY POCCUMCKOM MaTeMaTHMKH, LIECHHOCTHOE OTHOLIECHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHsX, cdepax
HKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEW POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUs, dDTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUECKUE 3HaHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JAESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mpodeccur U peanru3oBBIBATH COOCTBEHHBIC KU3HECHHBIE TILIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMAaTHYCeCKUX 3HAHWM [JIs pemieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAKTUKU, TOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH JUISl PA3BUTHSA IMBWIM3AIlMU, OBJIAJCHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TMO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN  MEXJYy MOHATUSAMH, (POopMyIUpPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U POTUBOPEYUH;

JIeJIaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHMS,
dopMynupoBath ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HIKCIEPUMEHT, UCCIICJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 0OBEKTa, SIBICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c nndopmanueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(YOPMAIHMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMM  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH MOJTYYECHHBIN pPE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/1aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIIATh CBOU CYXACHUA C CYXIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4he M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTAlUK U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUpATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHAIbHBIH HHTEJJIEKT:

BJIa/J€Th HABBIKAMU  IIO3HABATEIbHOM  pedieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHUYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELLICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTHIKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW U UHAUBUIYATbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC M pe3yapTaT paldoThl,
00001aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CyXIeHHs, OOMEH MHEHUH,
«MO3rOBbIE IUTYPMBl» W HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHMBATh
KayecTBO CBOETO BKJaja B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyvaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJICACTBUSA U3 HUX TPHU PEIICHUHU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMOM U
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE U OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIIOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUSL B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
Qurypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJECHUE T'E€OMETPUYECKUX BEJIWYUH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CpEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3YUYCHHbIC MOHATUSA B
npouecce TIOMCKAa PEUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHOU
npo0sieMbl, MOJEIUPOBaTh pEAJbHbIE CUTYallUd Ha SA3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJENN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajreOpbl, pemiarh MPaKTUYECKHE 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NIPEJCTaBICHHUS 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMHU, CBA3aHHBIMU C LMJIMHAPUYECKOM,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHHUS;

ONEPUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoit u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSICHATH CIIOCOOBI MOIYYECHHS TEJ BPAICHHUS,

KJ1acCU(PUIIMPOBATh B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISATh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0BEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB WU TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOHMHALIMSIMU TEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTNKMCaHHBIM OKOJIO cdepbl, cepa, BIUCAaHHAsT B MHOTOTPAaHHUK WIIN TEJO
BpaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOIO0HBIX TET;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMS TEJl BPAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUIypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH OINEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemarb reOMETPUYECKHE 3a/1a4l Ha BBIYMCIIEHUE YIVIOB MEXIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAaCcCTOSHUN OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MPHU
MMapajyIeIbHOM  TEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00US;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlCHMS: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUCHHS KOHYyca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSALIUE YEpE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIE0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKNE YTBEPIKICHHUS;

IPUMEHATh T€OMETPUYECKHe (aKThl NIJSl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHbIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  NOPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHSATh N3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INPOLIECCE IIOMCKAa  PELICHUS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTYallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSIMBIX U )5
IIJIOCKOCTEM B IPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHoOrorpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (nudpossbie)
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reoOMeTpust 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cUucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TpaBUIIa U300pAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsATHS CTEepeOMeTpHH: TOYKa, IpsMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX PSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsTHs: MepeceKkaroecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
MIePECceKArOINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX TPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 00OHEKTOB
MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE




CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

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

10

N300pakeHne ceueHnil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE IIPOXOISAT Yepe3 X
peopa. M3o0pakeHne nepecedcHust
ITOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMH LIBETAMH

11

N300pakeHne ceueHnil mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX
peopa. M3o0pakeHne nepecedcHus
ITOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

12

N300paxeHune cedyeHunit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOJAT Yepe3 UX
pé6pa. N3o0paxkeHue nepeceueHust
MTOJIYYEHHBIX IJIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMU LIBETAMU

13

N300paxeHune cedyeHuit nupamuibl, Kyoa u
MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX
pé6pa. Nzo0pakeHune nepeceueHust
MTOJIYYEHHBIX IIJIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

14

Merton cnesioB IJist TOCTPOSHUS CeUEHUI




15

16

17

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUIA.
CBolicTBa niepece4eHni NpsIMbIX U
MIOCKOCTEH

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CaoiicTBa nepeceyeHuid NpsMbIX U
IUIOCKOCTEN

[TocTpoenue ceveHuii B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh 11aroB
MOCTPOCHHS

19

[TocTpoenue ceveHwuii B mupamuie, Kyoe
o TpémM ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3aII1UCh 111aroB
MOCTPOCHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX 0Tpe3kax. [logo0Oue
TPEYTOJIBLHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX yepTexax. Mcropus pa3Butus
IJTAHUMETPUU U CTEPEOMETPUH




23

24

25

26

27

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

Bsaumnoe pacrnonoxeHue npsiMbix B
npoctpanctse. CKpeuBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o CyiecTBOBaHUH U
€MHCTBEHHOCTH IIPSIMOM MapajuieIbHON
JAHHOM NPSIMOMU, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAICH Ha JaHHOMN
npsMoi. Jlemma o nepecedeHun
MapajuieIbHbIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX MapajuieNbHbIX IpSIMbIX. Teopema o
CKPEIIMBAIOIINXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOICTBA NapaJlJIEIbHOTO
npoekTupoBanus. 300paxeHne pa3HbIX
¢buryp B mapannenbHON TPOEKIUU

28

[enTpanbHas npoekuus. YToui ¢
COHAITPaBJICHHBIMHU CTOPOHAMH. YTOJI
MEXy IPSIMbIMU

29

3agaun Ha 10Ka3aTeIbCTBO U
HUCCIIENOBAHNE, CBA3aHHEIE C
pacmoIOKEHUEM MPSIMBIX B IIPOCTPAHCTBE

30

[TonsATHs: MapaIeTbHOCTh NPSMON U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeIbHOCTH MPSMON U TUIOCKOCTH.




31

32

CaolicTBa mapajuieIbHOCTH IPSIMOM U
IJIOCKOCTH

I'eomeTpuueckue 3a7aun Ha BRIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JAHHYIO MIPSIMYIO Ha YepTexe U
napajuieJIbHOTO APYroi npsiMoi. Pacuér
OTHOLUEHUH

33

[TapannenpHast npoeKLHs, IPUMEHEHUE
JUTSl IOCTPOCHUS CEUCHHM Ky0a 1
napasenenumnena. CBoncTBa
napajuiesienuIe1a 1 Ipru3Mbl

34

35

36

37

[TapannenbsHele ockocty. [pusnaku
NapajyIeIbHOCTHU JIBYX IUIOCKOCTEH

Teopema 0 nmapajuIeIbHOCTH U
C€ANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIIIIGfI
4yepe3 TOUKY, He MPUHAIICKAILYIO TaHHON
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

CaolicTBa napamienabHbIX INIOCKOCTEN: O
[apaJuIeIbHOCTH IPSMBIX IIEPECCUCHUS
IIPHU IEPECEYCHUHN ABYX MapajjIeiIbHbIX
IIJIOCKOCTEN TpeThen

CBoiicTBa mapasienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O MepeceyeHU  MpsMOii ¢
JBYMsI NTapaJlIeIbHBIMU JIOCKOCTSMU




38

39

[ToBTopenue: Teopema Iudaropa na
IJIOCKOCTH

[ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

41

42

43

CoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiejienunena

Brruncnenue IMH OTpe3KOB B KyOe U
IPSIMOYTOJIBHOM TapajuieyenuIee

[lepnieH IUKyYISIPHOCTD MPSMON U
wiockoctu. [Ipu3Hak
MEPIEeHIUKYIAPHOCTH IPSIMON U
TJIOCKOCTH

[lepneHMKyIAPHOCTD NPSMOM U
miockocTy. [Ipu3Hak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

47

[ImockocTH M nepreHINKYIApHbIE UM
MIPsIMBIE B MHOTOI'PAaHHHUKAX

[InockocTy ¥ NepNeHAUKYISPHBIE UM
MpsIMbIe B MHOTOTpaHHHKaX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue neprneHuKyspa U3 TOYKU Ha
MPSIMYIO

48

[lepnenquKynsp ¥ HAKJIOHHAS.




[TocTpoenue neprneHauKynspa U3 TOYKU Ha
MPSIMYIO
Teopema o Tpéx nepneHAUKYISIPax

49
(npsimast 1 oOpaTHas)

50 TeopeMa 0 TpEX NepHeHANKYIIApax
(mpsimast u oOpaTHasi)

51 Yron Mexay CKpeIUBaOIIUMHUCS
IPSIMBIMU
ITonck neprneHauKyISApHBIX MPSAMBIX C

52 MIOMOILbIO NEPHEHAUKYISIPHBIX
IJIOCKOCTEMN

53 OpToroHanbHOE IPOEKTUPOBAHUE
ITocTpoenue ceuenuit kyba, Ipu3Msl,

54 MPaBUILHON MTUPAMUJIbI C TIOMOIIBIO
OPTOTOHAJILHOM MPOEKIINH
ITocTpoenue ceuenuit kyoa, Ipu3Msl,

55 [IPaBWIBHON NMUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIIBHO ITIockocTu. [linockoctn
CUMMETpPUI B MHOTOTpPaHHHUKAX

57 [Ipu3Hak nepneHAMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosSHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObl OMYCTUTh NEPIEHANKYISPHI:




61

CUMMETpPHUS, CIABUI TOYKH 110
MapajuIeIbHON IIPSIMOU

CaBur 1o HenapauieIbHON MpsiMOH,
M3MEHEHUE PACCTOSIHUIMA

62

Konrponsnas padora "B3anmuoe
pacIONIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

63

64

65

IToBTOpEHME: Yroa MexXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yyron Mexay

CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/Ie MCTOAbI BEIYUCICHUA
yriia MExKAy NpsAMbBIMHA B MHOT'OT'PAHHHUKAX

66

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0OB IBYTPAaHHOIO yTIia

67

68

69

[lepnenaukynspusle miockoctd. CBOMCTBA

B3aMMHO NEPIEHIUKYIISIPHBIX IIJIOCKOCTEN

IIpu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IEpECEUYCHU ABYX IUIOCKOCTEH
MEPIEHIUKYISIPHBIX TPEThEH MIIOCKOCTH
[IpsiMoyroibHBII Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO
napajuiesenumena

70

Teopema 0 nMaroHany NPSMOYTOJIBHOTO




71

napajjieacnuieaa u CICACTBUC U3 Heé

CrepeomeTpuuecKke U NpUKIaIHbIC
3aJ]auu, CBSI3aHHBIC CO B3aUMHBIM
PacIoJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEeHME: CKpEHIMBAIOIIKECS MIPSMBIE,
napajuieJbHbIe MIOCKOCTH B CTaHAPTHBIX
MHOT'OTpaHHUKAX

73

74

75

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOINXCA IPAMBIX, PACCTOAHUC
MCKAY CKPCIIHUBAIOIIUMUCS IPAMBIMU B
IIPOCTBIX CUTYaLUIX

PaccTosiHre OT TOYKH 10 TIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKOAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMH C
IIOMOIIBIO HepHeH,Z[HKYHHpHOﬁ IJIOCKOCTH

76

TpéxrpanHblid yroy, HEpaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TE€OPEMBbI KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yIia

77

78

79

DneMeHTHI ChEePUIECKON TeOMETPUH:
reojie3nYecKue JIMHUYU Ha 3emiie
KonrtponbHast padora "Yrisl u
paccrostHus"

CucremaTtu3zanus 3HaHul "MHOrorpaHHUK
U €T0 3JIEMEHTHI"

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
npamMuaa




[Tpuzma. [IpsimMast u HaKIOHHAS TPU3MBL.

81 IIpaBunbHas npusma !

20 [Ipsmoit napamienenunes, |
MPSIMOYTOJIbHBIN Mapaienenumnen, Kyo

23 Brinyxiible MHOrorpanHuku. Teopema |
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 DOiinepa. [IpaBuiibHBIC U TIOJYIPABUIILHBIC 1
MHOTOTPaHHUKHU

85 Kontposbnas padota "MHoOrorpaHHuku" 1

26 [TonsiTHEe BeKTOpa HA MJIOCKOCTH U B |
IIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno nmapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Pasnoxxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHON 1
IJI0CKOCTH

92 CkansipHoe Mpou3BeJICHNE 1

93 Brruncnenue yria Mex1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

95 IIpocreiimue 3a1aum ¢ BEKTOpaMH 1

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1

97 IIpocreiimme 3ana4u ¢ BEKTOPaMHU 1

98 O060011eHre U cucTeMaTu3alys 3HaHU! 1




99 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
100 HToroBast KOHTpOJIbHAS paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 O06o001eHre u cucTeMaTr3aIs 3HaHUIA 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThI
pecypchl
] [ToBTOpenue TeMsl "KoopauHarsl BEKTOpa |
Ha MJIOCKOCTH U B MPOCTPAHCTBE"
) [ToBTopenue Temsl "CkansipHoe |
IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpeHue TeMsbl "Brrunciaenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCcTBe"
4 [ToBTOpEeHUE TeMBI "YpaBHEHHE MTPSIMOH, |
MpoXosuIel yepes 1Be TOUKH"
5 VYpaBHEHME IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
2 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE |
IIPOrpaMMHUpPOBAaHHE
10 AHaJIUTUYECKUE METOBI pacuéra yria 1
MeXIy NPSIMbIMH B MHOT'OIPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria |
MEXy TNIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUS OT TOYKH J10 1




IUIOCKOCTHU B KOOpAWHATaAxX

HaxoxzaeHue paccTossHUI OT TOYKHU 10

13
IIJIOCKOCTH B KyOe

14 HaxoxzaeHue paccTossHUI OT TOYKHU 10
IJIOCKOCTH B MPAaBUILHON IUPAMHUJIE

15 KontponbHas padota "AHamuTudeckas
reomerpus”

16 CeueHust MHOTOIPaHHUKOB: CTaH/IapTHbBIE
MHOT'OTPaHHUKH

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

18 IIJIOCKOCTH, MIEPECEUEHUS MIPSAMBIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
rapajuieJbHbIE CEYEHUS

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

21 YTIIbI MEKY CKPEIIMBAIOIIUMHUCS
MPSIMBIMU
[TepnenuKynsipHBIC TIPSIMBIEC U

” MIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MepHIEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHU MHOTOTPaHHUKOB
[TepnenguKkynsipHBIC IPSIMBIC H

23 TJTOCKOCTH: TEOPEMA O TPEX
MepHeHIUKYISIpax

24 [lepnenukynspHbIe TPSMBIE U




25

IINIOCKOCTH: BBIYUCJICHUS IJIMH B
MHOTI'OrpaHHUKax

[ToBTOpEHME: TUIOIIAAM

MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJI0IA N, COOOPaKEHUSI TIOI00MS

26

IToBTOpenue: miomanu
MHOTOYTOJTbHUKOB, ()OPMYIIBI JUIS
101 IeH, COOOPaKEHHSI TIOI00MS

27

28

29

30

[ToBTOpenue: onaau
MHOTOYTOJIEHUKOB, (DOPMYJIBI /IS
Iomaaen, COoopakxeHHs MO00MS

[Tinomamu ce4eH it MHOTOTPaHHUKOB:
TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKCHHSI TOT00MS

[Tnomanau ceyeHuit MHOrOrpaHHUKOB:
IUTOIIAM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs OA00US
KonTponbnas padora "[loBTopenue:
MHOTOI'PaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31

32

33

O6béM Tena. O6beM IPSIMOYTOJIBHOTO
napaJuiesenunena

3anaun 00 yABOCHUHU Ky0a, 0 KBaApaType
Ky0a; 0 TPUCEKITNH yIia
CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHBIE C
00BEMOM MIPSAMOYTOIHHOTO
napajuieNenunena

34

[Tpuknagueie 3a1a4n, CBI3aHHBIE C




BBIYMCICHUEM 00BEMA MMpsAMOYT'OJIbHOT'O

napajiejaenumneaa

35 O06BEM IPSIMOM TPU3MBI

36 CrepeomeTpuueckue 3aJa4u, CBsI3aHHbIE C
BBIUUCIIEHEM 00BEMOB IPSMOIA TTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSMOIA TPU3MBI
Brruncnenne 00bEMOB TEIT ¢ TTIOMOIIIBIO

38 onpeaenéHHoro uuterpana. O6béM
HAKJIOHHOU MPU3MBI
Brruncnenne 00bEMOB TEJI ¢ TOMOIIIBIO

39 onpenenéHHoro uHTerpaita. O0neEM
MU PAMH/TBI

40 dopmyna 00béma nupamuabl. OTHOIIEHUE
00BEMOB MUPAMHU/] ¢ OOIIUM YTIIOM

41 dopmyna 00béma mupamuabl. OTHOIIEHUE
00BEMOB MUPAMUJI C OOIINM YTIIOM

4 CrepeomeTpHuuecKue 3aa4n, CBI3aHHBIC C
00BbEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeomeTpHuuecKue 3a1auu, CBSI3aHHbIE C
o0BEMaMK MUPaMUIbI
[Tpuknanueie 3ana4yn no Teme "OOBEMBI

44 Ten", CBI3aHHbIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun mo Teme "OObEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM MHUPaMHUIbI

46 [Ipumenenue o0bEMOB. Boruncnenue

pacCToAHUA A0 IMMIIOCKOCTU




Kontponbnas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas OBEPXHOCTb,

48 oOpa3syromue MUIHHIPHIESCKON
MTOBEPXHOCTHU

49 Munuaap. [Ipsmoit KpyroBoi HUIMHAP.
[Inomane MOBEpXHOCTH LUIUHAPA

50 Konundeckasi TOBepXHOCTh, 00pa3yromue
KOHHMYECKOU NoBepxHocTH. KoHnyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napajuieNbHOM MII0CKOCTH OCHOBAHUS

50 Yceuénnsplit konyc. M3o00paxenne
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
MIOJIHOW MTOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJILCTBO M BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HUIMHAPA, KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

56 JIOKA3aTeJIbCTBO U BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH ITUITUHAPA, KOHyCa

57 [IpuknagHelie 3aa4n, CBSI3aHHbBIE C
UUATUHAPOM

58 [Ipuknagubie 3a7a4n, CBSI3aHHBIE C
UUAITUHAPOM

59 Cdepa u map




60

61

62

[epeceuenue chepsl u mapa ¢
rtockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Bua u n300pakenue mapa

[lepeceuenue cheps! 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

CrepeoMeTpuuecKkue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpolt U MIapoM,
MMOCTPOCHUEM UX CEUEHHH TMIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOit U MIapoM,
MMOCTPOEHUEM HUX CEUEHHH MIOCKOCTHIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,
BBIYHUCJICHHUA B OKp}I)KHOCTI/I, CTaHI[apTHI)Ie
noxoous

Pazauunbie KOM6I/IHaI_[I/II/I TCJI BpallICHUSA U
MHOTI'OIrpaHHUKOB

3anauu o teme "Tena v MOBEPXHOCTH
BpaiieHus"

70

3anaun o Teme "Tena v MOBEPXHOCTH
BpaiieHus"




71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

O06bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LUJIMHJIpA

73

Brruncienune 005EMOB TEII C HOMOIIBIO
onpeaenéHHoro uarerpana. Oobém
KOHYca

74

75

76

IInomanu 60KOBOI M MOJIHOM
MMOBEPXHOCTU KOHYCA
CrepeomMeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB IIUIMHAPA,
KOHYca

[Ipuknagueie 3agaun 1o teme "OO0bEMBI U
IJIOIIaAu TOBEepXHOCTEH Ten"

77

O0BEM mapa 1 IapoBOTo CEKTOpa.
Teopema 06 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUUecKre 3a/1auH,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
1apa, mapoBOro CETMEHTa U IapOBOTO
CEeKTopa

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
momaasio chepbl. COOTHOLIEHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMHU
MMOTOOHBIX TEl

79

[TogoOHbIE TEeNa B MPOCTPAHCTBE.
N3menenne o6bEéMa mpu mo100mm.
CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C




80

BBIUHCIICHHEM 00BbEMOB Tell U TUIOIIa e
IMOBEPXHOCTEN

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

81

JIBrokeHwust mpocTpancTBa. OTOOpasKeHHS.
JIBm>keHust U paBeHCTBO Guryp. O6mme
CBOKWCTBA JBUKCHUI

82

83

84

Bupl 1BukeHMI: napaielIbHbII
MIEPEHOC, IICHTPAIbHAS CUMMETPHS,
3epKajibHAsl CAMMETPHS, IOBOPOT BOKPYT
IpsAMOI

[IpeobpazoBanus nomodus. [psimas u
cdepa Diinepa

I'eomeTpuueckue 3a7aun Ha IPUMEHEHHUE
JIBUKCHHUS

85

86

87

88

Kontponbnas padota "BekTops! B
npocrpaHcrae”

Ob6o06maromiee noTopeHue 11 noHATU U
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"[lapanienbHOCTh MPSAMBIX U INIOCKOCTEN
B IIpocTpaHcTee”

Oo6o06muaromiee noropeHue 11 noHATU U
MEeTOJI0B Kypca reometrpun 10—11
KJIaCCOB, CUCTEMAaTH3aIIMsI 3HAHMIA:
"Bekropsl B mpocTpaHcTBe"

O6o6maromee nosropenue 11 noHATUH U
MeTOoJI0B Kypca reomerpun 10—-11




89

90

KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUM:
"BexTopsl B mpocTpaHcTee”

O6o06maromiee moBTopeHue 11 MoHITHI 1
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3al1sl 3HAHUI:
"O6beM MHOTOTrpaHHUKA"

Oo6o06maromee nosropenue 11 noHsATUl U
METOJI0B Kypca reometpun 10—11
KJIACCOB, CUCTeMAaTHU3aIl1s 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

Oo6o6maromee nmosropenue 11 nmoHsTHH U
MeTOoJ10B Kypca reomerpuun 10—-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"

92

O6o6mmatoniee nopropenue 11 nonsruii u
MeTo0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUI:
"ITnomaau moBepXHOCTU U 0OBEMBI
KpyIJIbIX TEN"

93

Wrorosas koHTpoJsibHas paboTa

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIvsl 3HAaHUH

96

Hcropus pa3BUTHS CTEPEOMETPHUH KaK
HAYKH U €€ pPOJIb B PA3BUTUHU
COBPEMEHHBIX HHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




97

98

99

100

101

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

HcTopust pa3BUTHS CTEpEOMETPHUH KaK
HayKH U € poJib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPUH KaK
HayKH U € poJib B pa3BUTHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

102

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

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Koa .,
IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIEMOro .
0o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHSAMHU: NApPAUIENIBHOCTh U NEPHEHIUKYISIPHOCTH
’ MPSMBIX U IJIOCKOCTEH
74 KitaccupunmpoBars B3auMHOE PACIIOJIOKECHHUE MPSMBIX M IUIOCKOCTEH B
' IPOCTPAHCTBE
OrniepupoBaTh MOHATHSMHU: JIBYTPAHHBINA YroJl, TPaHU JIBYIPAHHOTO YTJIa,
7.5 pebpo ABYrpaHHOTO yrja, JUHEWHBIA yroyl ABYTPAHHOTO yriia, rpagaycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBaTh MOHATUAMH: MHOTOIPAHHUK, BBITYKJIbII W HEBBIMYKJIbINA
’ MHOTOTPaHHUK, JIEMEHThl MHOTOI'PaHHHUKA, TPaBUJIbHBI MHOTOIPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOTPDAaHHHUKOB (TMpamMuia, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudunupoBath  MHOTOTpaHHMKH,  BbIOMpas  OCHOBaHUSA  JUIS
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOTPAaHHUKHU, IPSIMbIE U HAKJIOHHBIE TTPU3MBI, MTapaJuIeNICITUIIC Ib] )
7.9 OnepupoBaTh NOHATHSAMU: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
710 OOBSCHATD MPUHIIUIIBI TIOCTPOCHHS CEYEHUNW MHOTOTPAHHUKOB, HCIIOIB3YS
’ METOJI CJIEJIOB
Ctpouth ceueHUs MHOTOTPAHHUKOB METOJOM CJIEIOB, BBIMOJIHSTH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB HMPOCTBIX OOBEMHBIX (QUIYD:
BU/] CBEpPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaXOXXIEHHE T€OMETPUUYECKUX BEIMUYMH MO OOpaslam
WM aJITOpUTMaM, NPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TpH
7.12 pEUIEHNH  CTAaHJAPTHBIX MATEMATHYECKMX 3aJa4 Ha  BBIYMCIICHHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MKy CKPEIIMBAIOITUMUCS MPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHHE T€OMETPUUECKHUX BEIUYHMH MO 00pasiam
713 WM aJITOpUTMaM, NTPHUMEHSST W3BECTHBIE aHATUTHYECKHE METOABI TpHU

PEHICHUN CTAHAAPTHBIX MATEMATUUCCKHUX 3adad4 Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIMUMHUCA IPSAMBIMHU, MCEXIY HpHMOﬁ n IINIOCKOCTBIO,




MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YIJI0B

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMU OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHMMETPUS B IIPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpHI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (Urypax, NpeACTAaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reoMerpudeckue (akThl Ui PELICHUS CTEPEOMETPUUYECKHX
7.17 3a/1a4, MPEIIIONAraIuX HECKOIbKO IIAaroB pELICHUs, €CIHA YCIOBHUS
NpUMEHEHHS 3aJ]aHbl B IBHOH (popme
718 [IpumeHATs nmpoOCTEHIIME NPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 [TpuBoauTE HpUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpPUPOAE U
' JKU3HU, PacCllO3HaBaTh IPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpumeHsTh MONMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEabHBIC
CUTYyalluu ¥ NMPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKU CHOPMYITUPOBAHHON MPOOIEMBI, MOJICITUPOBATh PEaTbHbIC
7.20 CUTyallud Ha S3bIKE T'€OMETPUM, MCCIEAO0BaTh IIOCTPOCHHBIE MOZEIU C
UCIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  MpaKkTU4YEeCKHME  3a7add,  CBA3aHHbIE C  HAXOXJICHUEM
TFEOMETPUYECKUX BEIMUUH
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBEPSIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMJIUHJIPHUYECKass MOBEPXHOCTh, 0Opa3yrolue
6.1 LIWIMHIPUYECKON IIOBEPXHOCTH, IWIMHIP, KOHHUYECKAas MOBEPXHOCTb,
o0pa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSICHATDH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunuposaTs B3auMHOE pacnoioxkeHue cepbl U IIOCKOCTH
OnepupoBaTh MOHATUSAMU: IAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIapOBOH CIIOM, OCHOBAHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPHUUECKUX TEJI C MPUMEHEHUEM (popmMy

6.7

6.8

OnepupoBaTh TOHATHAMH: MHOTOTPAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAaHHBIN OKOJIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MKy TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOOOOHBIX TEN

6.9

N3ob6paxats u3ydaemble (UTYphl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallcHUs

W3Bnekarb, HWHTEPHPETHPOBATH M IpeoOpa3oBbIBaTh HMHMOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKax

[IpumensTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aa4, MPEANoaraloliuX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKNUMHU CBOI71CTB8,MI/I OHUA
o0JrazaroT

HpI/IMeHHTb I[MpaBUJIO IapaJuICIICIIUIICAa TP CJI0KCHHUN BEKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApPHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymmy BEKTOpPOB M NpPOM3BEIEHHE BEKTOpa HAa YHCIO, YTroJl
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHHEM B IEKapTOBOM CHCTEME KOOPAMHAT
Pemats mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemate 3a4a4u Ha JOKa3aTCJIbCTBO MATCMAaTHUYCCKUX OTHOIIEHUHA U
HaXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WM aJIropuTtMam,
IMPpUMCHAA HU3BECTHBIC METOAbI npu PECUICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCT@ﬁIHPIC NporpaMMHBIC  CpCACTBA U  DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO,Z[I/ITB IMPUMCEPBI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpOAC U
JKHU3HHU, paCllO3HABATh NPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIN3UPOBATH PCAJIBLHBIC




CUTYyallUM U MPUMEHITh U3YUYCHHbIC MTOHATHUSA B MPOIIECCE MOUCKA pELICHUs
MaTeMaTHU4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapara anreOpsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
F€OMETPUUYECKHUX BETMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOESHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoiokeHue NpsMBIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TapalIeIbHbIe
U CKpelmuBaroumyecs npsMble. [lapamienbHOCTp INpsAMBIX M INIOCKOCTEM B
IIPOCTPAHCTBE: NapaJUICbHBIE NPSIMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAJUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpOcTpaHCTBE. [lapajenbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBa HapajUIeNbHBIX IulockocTeil. IIpocteitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenunen,
IIOCTPOEHUE CEYCHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPHCHAUKYIIAPHBIC IIPsAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapajiieldbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIAPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 ITOCKOCTH, PACCTOSIHUE OT MPSAMOU JI0 TUIOCKOCTH, MPOEKIHs (PUrypsl Ha
IJIOCKOCTh. [lepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE DJJIEMEHTHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIDAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yromapHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenumnes, NpsIMOYTOJIbHBIN Mapajjienenunesa u
ero csoictBa. Ilupamupa: n-yronpHas nmupamujia, TpaHM U OCHOBAaHUE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCEUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl M nupamuzabl. [IpaBWiIbHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IpaBWIbHAs @pU3Ma M IpaBWIbHAs IHpaMHIA,
npaBUJIbHAS TPEYTroJibHAs MUpaMHJIa U MPABMIIBHBINA TeTpa’ap, kyO. IIpeacrainenue o
IIPABWJIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, Hp}IMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTPUHU B nupaMmujaax, napajejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OIr'paHHUKax

7.6

Bbluncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOI MTOBEPXHOCTH MPsMOi mpu3Mebl. [Imomaas 60KOBOM MOBEPXHOCTH U
MTOBEPXHOCTU NPABWJIBHOW NUPAMHUABI, TEOpEMA O IUIOMIAJA YCEUYEHHOM MHPAMHUJIBI.
[Tonsitue 06 00béMe. OOBEM NTUPaAMUIBI, TPU3MBI

7.7

[TomoOubIe Tenma B mpocTpancTBe. COOTHOMICHUS! MEXKAY TUIOIIAIIMU TOBEPXHOCTEH,
00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckast MOBEPXHOCTh, 00pa3yrolue MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOJIHON MTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolue KOHMYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHME W BepIlIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOM M TONHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u mrap: neHTp, paguyc, IuameTp, Iiomaab moBepxHoctu chepol. Bzaumuoe
pacroyio)keHre cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIOImaib

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka mummHapa 1 KOHyca
KomOuHanmu Ten BpaleHuss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONTUCAHHBIN OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WM TEJIO BPaLLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapajiesienunena u cieactsus u3 He€. O0bEM LHWIMHIpA, KOHYCA.
O06BEéM mapa u riomazas chepb

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXy IUIOIIAIIMU IOBEPXHOCTEM,
o0BbEMamMM MOJOOHBIX Tel

Ceuenuss mwinHApa (MapajulebHO M MEPHEHIUKYISIPHO OCH), CEUYEHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bektop Ha miockoctd M B npocTpaHCTBE. CII0O)KEHME W BBIUMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenumnena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronpHas cucTeEMa KOOpAMHAT B TpocTpaHcTBE. KoopawHaThl BEKTOpA.
[Ipocreitimne 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkansipHOe
MPOU3BEICHUE BEKTOPOB. BbIUMCIEHHE YIIOB MEXAY NPSIMBIMA U IUIOCKOCTSMMU.
KoopanHaTHO-BEeKTOPHBIN METO/I ITPU PEIICHUH TEOMETPUUECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Bnanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBaTh U ONEPUPOBATh MOHATUAMHU: OIpPENEICHUE,
aKkcuoma, TeopeMa, CJIEACTBHE, CBOICTBO, IpU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKHU; MPUMEHATh UX; YMEHUE (POpPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHUYeCKONW WHIYKIUY;
MMPOBOAWTDL AO0KA3aTCIIbHBIC PACCYXXACHUS IPHU PCUICHUH 3a1a4, OUCHHUBATH
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
MOHATHUAMU. MHOXCECTBO, MOAMHOXKECTBO, OIICpallui HaJl MHOXCCTBAMMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OnmrucaHusd p€ajbHbIX IPOUCCCOB U SIBJIEHUU U IIpu pClICHUHU 3aaa4, B TOM
quclie U3 JPYTuX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBs3HBINA rpad, 1epeBo, UK, Tpad Ha TUIOCKOCTH; YMEHUE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONB30BaTh Tpadpl MpU

pEelIeHUH 337124

YMeHue onepupoBaTh NOHATUSMH: HAaTypalbHOE 4YHCIIO, LEJNOE YHCIIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIEM, KOPEHb HATYPAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupmM YuCla, CHUHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHUCIA,
OCTaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHbIX, LIEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHbIINH 00Iunit
JenuTeNh W HauMeHbllee oluiee KpaTHoe, ainroputMm EBkiamaa npu
pEIIEHNN 3a/1ay; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO cTeneHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
palMoOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  IMOHATUSMHU:

nocCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, reoMETpUYICCKad



nporpeccusi, OECKOHEYHO yObIBaromasi TeoMeTpuyeckas IpOTrpeccHs;
YMEHUE 3a/1aBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHUCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEePUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3amucH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuna 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCpHUpOBaTh MNOHATHUAMH: PALNUOHAIBHBIC, HPPALUOHAJIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMUA:. TOXIACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTEM; YMCHHUC PpCHIaATb YpPAaBHCHUA,
HCpaBCHCTBA M CHUCTEMBI C IOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peliaTb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIapaMCTPOM; MPHUMCHATH
YpaBHCHHA, HCEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHUA MATCMAaTUYCCKHUX

3aJlad 1 3aaa4 U3 pas3INIHbIX obnacrei HAayYKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHUAMM: (DYHKIMS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMU, KCTpeMyM (yHKIMM, HauOojblllee U HaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
¢GyHKLIMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
¢u3nyecKuil CMbICII TPOU3BOAHOM, NEepBOOOpa3Has, ONpeaeTIEHHbII
UHTErpal; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (GYHKUIUH; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, MPOM3BEACHHS, YAacTHOIO U
KOMIIO3UIIUN (YHKIMH, HAaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIelOoBaHUA (YHKLHH,
HaXOJUTh HAWOOIbIIME U HAUMEHbIINE 3HAuYeHUs QYHKIHH;, CTPOUTH
rpa¢uKd MHOTOWJIEHOB C HCIIOJIb30BAaHUEM allapaTa MaTeMaTH4ecKoro
aHaJIM3a; MPUMEHSTHh MPOU3BOAHYIO ISl HAXOXICHHUSI HAWIydlIero
pellieHUsT B NPHUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/iadax; HAXOJIWUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTErpaaa;, HNpUBOAWUTL HNPUMEPbBI MAaTEMAaTUYCCKOro MOACIHUPOBAHUA C

noMoIbio A epeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, 0OpaTHAs (yHKIH,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas (QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKIUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
(GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeabHAs M
jgorapupmuueckas (yHKIHUW; yMEHHUE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIBb30BaTh Tpa(uKy Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHUH 337a4 M3 APYrHX y4eOHBIX NPEIMETOB M 3ahad U3 pealbHOU
KU3HH; BBIpaKaThb (OpMyJIaMH 3aBUCHUMOCTH MEXKIY BEIUYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA M TpaduKku (QYHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/II‘/'I ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHue pemiate TEKCTOBBIE 3a/laud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTb TOBapOB M
yCIIyT, HAJOTH, 3a/1a4d U3 00JAaCTH yIpaBJIeHUs JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYYEHHOE pELICHUE U
OLICHMBATh IPABJONOAOOHOCTh PE3yJbTAaTOB, YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4H, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCHOJb30BAaHWEM  ammapara  anreopsl,

WHTEPIPETUPOBATH MTOITYYEHHBIN pe3ybTaT

YMeHne omnepupoBaTh MOHATHSAMU: CpefHee apudMeThuuecKkoe, MeauaHa,
HauOoJbIllee U HAMMEHBIIIee 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTAaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHUE H3BJIEKaTh, UHTEPIPETHPOBATH
uH(]opMaIrio, MpeICTaBIEHHYIO B TabIWIIax, Ha auarpaMmmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA PEAJIbHBIX MPOILIECCOB U SIBICHUH; MPEICTaBIATh
uHpOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHUCTUYECKUE [aHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpaduuecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPAPUIECKH UCCIIEI0BATh COBMECTHBIC

Ha6J'IIOIlCHI/I${ C IMOMOLIBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHue ONepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSITHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCIIATH




BEPOSITHOCTh C HCIOJIb30BAaHHEM TpaUIECKUX METOJ0B; HPUMEHSIThH
GOpMyIBI CIOKEHHSI U YMHOXEHHUS BEpOSITHOCTEH, (OpMyIly TMOJIHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACHpeelIeHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, NUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyYallHOW  BENWYMHBL, (QYHKIUW  paclpeieiiecHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIpPEACICHUAN IS pElIeHUs 3a/1a4;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIINX YHCE, METOABI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B TMPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPHPOBATH TMOHITUSAMHU: COYCTAHHE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TEPeCcTaHOBOK; OwHOM  HpBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA, COCTABISATh BEPOSITHOCTHYIO MOJIENbh U

HHTCPIIPCTUPOBATDH HOJIy‘ICHHLIfI pe3yiibTaTt

YMeHue onepupoBaTh IOHATHUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYUHA yIJja, IUIOCKUN YroJl, JBYIPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPEeIUBAIOLIUECS IPAMBIE, TAPAJLIENBHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCTCﬁ, yrojia MEXKXAy IpPIMbIMH,
Yroa MEXAy IMpsAMOM U IUIOCKOCTBIO, YroJI MEXKAY IUIOCKOCTSAMH,
paccTosiHue OT TOYKH JI0 IUIOCKOCTH, PAaCCTOSTHHE MEXAY IPSIMBIMH,
pPacCTOSIHUE MEXKIYy IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaThb IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHHUC OLCHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIAaTb

CBA3aHHBIC C HUMU ITPAKTHYICCKUC 3aa4U

10

YMeHue omnepupoBaTh MOHATHSAMH: IUIOHIAAb (QUTYpPBI, 00BEM GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHUKA,
KyO, mapajuienenumnen, Mpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpalieHus, MWIMHAP, KOHYC, ImIap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTH MHUPAMHIBI, MPU3MBI, KOHYCa, IWIMHIpa, O00BEM KyOa,
NPsAMOYTOJIBHOTO MapajulelieNuIiea, MTUPaMUAbl, TPU3MBbL, UWIUHAPA,
KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHycCa W IHIMHIAPA,

napamiCJIibHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC Iapa, IIIOCKOCTb,




Kacaromasicss cepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTb CEueHHue
MHOTOTpaHHHMKa, W300paXkaTb MHOTOI'PAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C TOMOILIBIO JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOMCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh onpeAeneHus u3y4aemMbIx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YyMEHHE NPOBOAMUTH Kiaccupukauuo Guryp 1o
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue omnepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MO0a00UsA, MOA00HBIE (GUTYPBI; YMEHUE
pacmo3HaBaTh paBHBIC W TOJO0HBIC (DUTYPHI, B TOM YHCJIEC B TMPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOUICHUS TIPH
pelIeHUH 3a/ia4y; HaXOJWTh T'COMETPHYCCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0IaAb, 00BEM) TIPU PEIICHUU 3a/1a4 U3 JIPYTUX y4eOHBIX MPEJIMETOB U
U3 pEaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOHIANb TOBEPXHOCTH), HCIOJIb3YS
U3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONaJlb TOBEPXHOCTH
nUpaMUIbl, TPU3MBbI, KOHYCa, IWIMHApA, TUIoNiaas chepbl; 00bEM Kyoa,
PSIMOYTOJIBHOTO  TapajUIeNIeNuIela, TUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, [l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,I[O6HBIX q)Hpr

12

13

YMenue ONCpHUPOBATH NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOPJAUWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
MMPONU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 62131/Icy,
CKaJIIpHOC TIMPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJd MCKAY
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATb BCKTOPHHﬁ u KOOpI[I/IHaTHLII\/’I METO

JJI peHICHUA TCOMCTPHUYICCKUX 3a1a4 U 3aJia4 JpYyTUx y‘I€6HBIX npeaAMETOB

YMenue BLI6I/IpaTB HO,Z[XO,Z[HH_II/II\/'I MCTO AJId pCIICHUA 3ala4r; IOHUMaHHNC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TMPOSBJIICHUC 3aKOHOB
MAaTE€MAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH



IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Yucia ¥ BEIUMCIIEHUSA

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YHCET
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLCHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
L4 Crenens ¢ nensiM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM oKa3areneM. CBoiicTBa
' CTETEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTuynble U HaTypaJibHbIE JOrapHUPpMbI
JeiictBuTtenpHble uucia. ApupMeTHyYecKHe onepauud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnukéHHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KowmmnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Ilenbie U QPOOHO-PAIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalbHbIC ypaBHEHHUS
2.3 Tpuronomerpudeckue ypaBHEHUs
24 [Toka3zarenbHble U TorapupMUUYEcKre ypaBHEHUS
2.5 Llenbie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEpaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI M HEPABEHCTB
2.10 YpaBHEeHHsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpaMu
2.11 Martpuia cucteMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpULIbI
3 OyHKIMH U TpaduKu



Oynkuus, cnocodbl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkuuu. YétHelie n HeuéTHBIe pyHKUMU. [lepruoanyeckue GyHKIMN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYMBl QyHKIuH. Haumbonbliee m HauMeHblee 3HAUYCHHE
(GYHKIIMH Ha TPOMEXKYTKE
13 CrenenHass GyHKIMS C HaTypalbHBIM M II€JBbIM MoOKaszareneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumMnToThl rpadukoB ¢yHknmii. CBolicTBa  (YHKUIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 37IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHOW K HCCIIEOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxxneHne HanOOoNbIIero 1 HaMMEHbBIIEro 3HaYeHUs! (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OmnucaresnpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunaTtopuka
7 [eomerpust
7.1 durypsl Ha IIOCKOCTH
72 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BPAIICHUS
7.5 Koopaunatsl 1 BEKTOPHI
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