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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMs, TAK KaK 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpU  HU3YYEHUU
00Oy4aroIMMHUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
busznyeckux 3aaay.

I{enb ocBoeHus nporpaMmsl yue6HOro Kypca «I'eomerpusi» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyaroumxcs mpu
U3YYEHUU T€OMETPUH, KaK COCTaBIIAIONIEH MpeaMeTHO obnact «MareMaTtuka u
uHpopMaTuka»  uyepe3  OOECIeUYeHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM W JEHCTBUU,
CHELM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(hEeCCHOHATBHOTO
o0pa3oBaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpyopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

paclIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHYECKMX MOJEISX, MO3BOJIAIONIMX ONUCHIBATH M HM3ydaTb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATUIHOIO amnmapara o pa3ieny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJAETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1aY;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TeOpHil, (opMHpOoBaHME MOHWMAHUS POJM AKCUOMATUKHU TIPU
MIPOBEICHUHU PACCYKICHUN;

dopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATh, MPOBOAMTH JOKAa3aTeJIbHBbIE PACCYKIEHUS B
XOJI€ PELICHHs CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHWY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M TBOPYECKHX
CrocoOHOCTEM 00y4JaronMxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATEHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUSI pPaclo3HABAaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINH MTOTYYECHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W MUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUM Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JUHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO IO
CoJIep>KaTeNIbHBIM JIMHHSM, HO M 10 rogam oOyudenus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIICE MPEIMETHBIM pe3yibTaram ocBoeHusi DenepanbHOi padoueit
POrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamaquch HEOJHOKpPaTHO. JTO TMO3BOJIAET OPTraHW30BaTh  OBJAJCHHE
Tr€OMETPUICCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHHO U IMTOCTYMATEIBHO, C
COOJTIOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHumnanuu 00OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIBHBIX ~ 00pa30BaTeIbHBIX MpOTrpamMM, OOECIEeUnTh YIIIYOJIEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMUXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS ~ CTEepeoMeTpuu. Touka, ImpsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IIOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulesibHble M CKpeluBaromuyecss npsmbie. [Ipu3Hakum CKpemumBarOmUXCs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjINbHOTO MpOEKTUpoBaHUs. M300paxeHue
¢Guryp B mapajiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEHN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUTYypbl HAa IUIOCKOCTH: TETpasAp, MapajulelieuIIe],
MTOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISpax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, TUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCHHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAsI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumiesr, NOPSAMOYIOJIBHBIM — MHapajulesieNuIie]; W €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuka. Teopema Oiliepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrojibHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHbBIE MHOTOIpDAHHUKH: IIPaBUJIbHAS NPU3MA U



npaBWibHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas NUPAMHUAA W IPaBUIbHBIN
TeTpadap, KyO0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX MNPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBIE, COHANpPAaBJIEHHBIE W MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gyucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPa3jIOKEHHH BEKTOpa IO TpEM
HEKOMIUTIaHApHbIM  BekTopaM. IIpsiMoyrosibHass  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpA U
KOOpJIMHATaMH TO4YEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
chepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHne
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuuapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsus u3 He€. OObEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHIpP, OMHCaHHAas okojo wwinHapa. Ilepeceuenne cdhepst u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BNUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAbh chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIECHHE OOBEMOB, IUIONMIAJACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeiieHue 3amau Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapayiuienbHO YW TEPHEHAMKYJISIPHO OCH), CEYeHHs KOHyca (mapaluielibHble
OCHOBAHMIO U TIPOXOJIAIIME YEpPE3 BEPIIUHY), CEUCHUS 1apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM IIEPEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepanuu Haja BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUsA. [IpsiMmoyronbHas
cucTeMa KoopauHat B npocTpaHcTBe. KoopanHaTel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHUs] B IPOCTPAHCTBE

JBxenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LHECHTpaJIbHAsT CUMMETpPHS, 3€pKaJIbHAs CHMMETPHS, MOBOPOT BOKPYT HPSIMOM.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xknanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMNA 00YUaIOIIEerocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH U JAPYroe), yMEHHue
B3aUMOJECHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MaTeMaTUYE€CKOW IIKOJIbI,



WCIIOJIb30BAHWE ATUX JOCTM)KCHUH B JAPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOrO OyAYyLIErO;

4) acTeTH4YeCcKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHHe:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 0€30MacHOro oopasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryisipHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO;

6) TpynoBoe BocniuTaHme:

TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTUYECKOW KYJNbTYpPhl, TIOHUMAHUE BIUSHUS
COI[MATIbHO-YKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHUE MaTEeMAaTUYEeCKUX 3HAHWUW IS pelieHusl 3a7ad B 00JlacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE TMOCTYNKOB U OIICHKU HMX BO3MOXHBIX
MOCIICICTBUUN JIUISL OKPY’KAIOLIEN CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOW HayKd Kak cdepbl UYeTOBEYECKOM JeSTEIBHOCTH, JTamoB &
pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOW KakK CpEICTBOM MO3HAaHHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYHO MW HCCICHOBATCIILCKYIO ACATCIIBHOCTD
HWHIWBUYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jjoruueckue JeMicTBUA:

BBISIBIIAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIECTBCHHBIN MPU3HAK KiIacCU(DHUKAINH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIC,

BBISIBIIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPXKACHHUSAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHU S 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

JienaTh BBIBOJABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKITFOUCHHH 110 aHAIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ajaund  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yyu4EToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BAaTh BOIPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEUYUE,  MpodieMy,
yCTaHaBJIMBAaTh UCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMU, SBJICHUSIMHU, MPOIECCAMU;

CaMOCTOSITeIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOICHUS, WCCIICIOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoOIecca, a TakKe BbBIIBUTATh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH JeUIIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1a4H;



BBEIOMPATh MH(POPMAIIUIO U3 UCTOYHUKOB PA3TMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(OOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTaBIITh €€ B Pa3IUYHBIX (popmax,
WLTIOCTPUPOBATH TpadUICCKH;

OIICHUBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITENIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€ JeiCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHWS MO XOAYy pPEIICHHUs 3aJaduH,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEllIeHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXICHUSMH APYTUX YYaCTHUKOB
Jajora, oOHapyKUBaTh Pa3Uyue U CXOJCTBO MO3HUIIHUMA, B KOPpPEKTHOU dopme
bopMyIIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTATHl PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEOBaHMUSI,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad
MIpe3eHTAIIM U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusamnus:

COCTaBJIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOU MH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  ITIO3HABATEIBLHOM  peduiekcuM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JIEMCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJETh
criocobamMu CaMOINPOBEPKHU, CAMOKOHTPOJISL TIpoIrlecca W pe3yibTaTa perieHus
MaTE€MaTHYECKOM 3a1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a1a4H,
BHOCHTH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIIBCTB, TAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBUSIM, OOBSCHIATH TPUIUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATECIbHOCTH, HAXOJUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:



MOHMMATh W HUCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WUHAUBHIYaJbHOU
paboThl mpu pemeHuH YYeOHBIX 3a7ad, TPUHUMATH I€Ib COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI paboOT, JIOrOBapuBaThCs, OOCYX AAaTh IMPOLECC W PpPe3yJabTaT padoTHI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPyNmoOBBIX GopMax paboThl (0OCYkaeHHS, OOMEH MHEHHIA,
«MO3TOBBIE€ IITYPMBD» M HHBIC), BBIIOJHATH CBOKO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaHJbl, OIICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
pELIEHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MNPHU PELICHHUU
T€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUUMPOBATH B3aUMHOE PACIOJIO)KEHHUE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TOHSATUSMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B NPOCTPAHCTBE, MEXAY MPSIMOM U
MJI0CKOCTBIO;

e CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuierenunes, Kyo);

e KJaccupuIMpOBATH  MHOTOTPAHHUKU, BbIOMpas  OCHOBaHUS  JIs
KJ1accuuKaluu;

e CBOOOJIHO OMEPUPOBATH MOHSTUSMH, CBSI3AHHBIMH C  CEUCHHEM
MHOTOTPAHHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napauiesbHOE, LEHTpaIbHOE u OpPTOrOHAJIBHOE
MPOEKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOIPAHHUKOB PA3JIMYHBIMU METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIUMCIISITH  IUIOMIAAM  IOBEPXHOCTEW  MHOTOrPaHHUKOB  (IIpU3Ma,
MMpaMKJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpPMYIL;



CBOOOJTHO OMEPUPOBATH MOHATUSMU: CUMMETPHUSI B POCTPAHCTBE, IIEHTP,
OChb M IUIOCKOCTb CUMMETPUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUHU
burypsr;

CBOOOJTHO OIEpUPOBATH MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMU;

pelars 3ajJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxXO0XJICHUE TE€OMETPUUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO)KHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEIACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aaY;
U3BJIEKaTh, MPEOOpa3oBbIBATh U HMHTEPIPETUPOBATH HHGPOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
YepTekKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CPaBHUBAThH U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CPOpMYIHpPOBAHHON
npoOIeMbl, MOJAEIUPOBATh peajbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
MCCIIE0BATh MMOCTPOEHHBIE MOJEIN C MCIIOIb30BAHUEM I'E€OMETPUYECKHUX
MOHATUM W TEopeM, almapara ajareOpbl, pemarh MPaKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyyvaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOW U CPEepUUYSCKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHUS;

OTIEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: ITMIHHIPOM,
KOHYCOM, c(hepoii U 1mapowm;

pacno3HaBaTh Tena BpamleHus (UWIMHApP, KOHYC, cdepa W wmap) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAICHUS;

KJ1acCu(pUIMPOBaTh B3aUMHOE PACIIOOKeHNe c(hephl U MITOCKOCTH;
BBIYHCIIATh BEJIIMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpallICHHS,
00BEMBI W TUIONIAIM TOBEPXHOCTEH MHOTOTPAHHHKOB M TEJI BPAIICHHS,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C KOMOWHAITUSMU TEJ
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BIUCaHHAS B MHOTOTPAHHUK WITU TEJO
BpAILICHUS,

BBIYUCIISITh COOTHOLIEHUSI MEKTY TUJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TIJIOCKUE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEPXY, COOKY,
CHH3Y, CTPOUTH CEUCHUS TEJl BPALICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
YepTekKax U pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALIMU HAJl BEKTOPAMU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelaTh TeOMETPUUECKUE 3a1a4l HA BBIUMCIIEHUE YIJIOB MEXKIY IPSAMBIMU
M TUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSSHUM OT TOYKH IO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNUE BEKTOPHO-KOOPANHATHOTO METO/IA IPU PELICHUH;
CBOOOJHO ONEPUPOBATh TMOHSATUSMHU, CBS3AHHBIMU C JBHXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOKMCTBA JIBUKCHU;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB © TeN BpalleHUs MpH
MapaJJICIbHOM ~ TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaJIbHOMU
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHus 0A00uS;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHHUS: CEUEHUs LWIMHAPA
(mapamienbHO U MEPIICHIUKYISIPHO OCH), CEYeHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO Y IPOXOASIINE YEPE3 BEPILINHY), CEUEHUS 11apa;
MCMOJIb30BaTh METOJIbl TOCTPOEHUSI CEUYEHU: METOJ CJEAO0B, METOJ
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKICHUS,

MPUMEHSTh TeoMeTpuueckre (akThl JISI PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATAIOIINX HECKOJbKO IIAroB pEIICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW 1 HESIBHOU (hopme;

peliaTh 3aJa4d Ha JOKAa3aTeJIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI ITPU PEUICHUU CTEPEOMETPUUYECKUX 3314,

NMPUMEHATh  TOJYYEHHbIC  3HAHUSA  HA  MPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALIUU, IPUMEHATh U3YUEHHbIC
MOHSATHUSI, TEOPEMBbI, CBOWCTBA B TMPOLECCE TMOUCKA PELICHHS
MaTeMaTh4ecku  CHOPMYJTUPOBAHHOM  TPOOJIEMBI,  MOJAEIHUPOBATH
peaIbHBIE CUTyalldd Ha $SI3bIKE T€OMETPUM, HCCIEIOBaTh MOCTPOEHHBIC



MOJEIIA C MCIHOJIb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOpPEM,
anmapata anreOpbl, pemiatb MNPaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS FEOMETPUU Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23
) B3anMHoe pacnionoxxeHue npsmbIx B 6
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTosIHUA 16
6 MHororpanHuku 7
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHue U cucTeMaTh3anus 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 615
) [ToBTOpEHME, 0606H_ICHI:IC u 15
cucTeMaTu3alys 3HaHUi
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpatenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9
KPYTJbIX TEJ
6 JIBrokeHus 5
7 [ToBTOpEHME, 06061HCHI:IG u 17
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Koa .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBePSIEMOro .
00pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPsiMasi, INIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX NPHU PEIICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh MNOHATHAMHU: NApPAUIENBHOCTh U NEPHEHIUKYISIPHOCTh
’ HPSMBIX U IJIOCKOCTEH
74 KnaccudumupoBarh B3aUMHOE paCIOJIOKEHUE MPSIMBIX M IIOCKOCTEH B
’ IPOCTPAHCTBE
OrniepupoBaTh MOHATHSMHU: JIBYTPAHHBINA YroJl, TPaHW JIBYIPAHHOIO YTJIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTpaHHOIO yIia, TpaaycHas
Mepa JIBYTrpaHHOTO yria
76 OnepupoBarh MOHATUAMHU: MHOTOTPAHHUK, BBITYKIbII W HEBBITYKJIbINA
' MHOTOI'PaHHUK, JIEMEHTHl MHOTOIPAHHHUKA, TTPaBUIILHBIN MHOTOTPAHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPDAHHHUKOB (NMpaMuia, IpU3Ma,
’ MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudpunupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHUS IS
7.8 Kiaccuukanuu (BBITYKIIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKH, MPAaBUIbHBIC
MHOTOTPAHHUKH, IPSIMbIE U HAKJIOHHBIE TPU3MBI, apaJuIeNICUIIE Ib])
7.9 OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSICHITh MPUHITUIIBI TIOCTPOCHUS CEUEHUH MHOTOTPAaHHUKOB, UCTIONB3YS
’ METOJI CJIEJIOB
CtpouTh ceueHHUs MHOTOTPAHHUKOB METOJOM  CJIEJIOB, BBITIOJHATH
7.11 (BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pemate 3amaun Ha HAXO0XKACHHE TE€OMETPUUYECKUX BEJIMYMH MO oOpaslam
WM aJIrOpUTMaM, NTPHUMEHSS W3BECTHBIE AHATUTHYECKHE METOABI TpHU
7.12 pEUICHNH  CTaHJAPTHBIX MaTEMAaTHYECKHX 3a7a4 Ha  BBIYMCIICHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKHIO
MJIOCKOCTH, MEKTy CKPEIIUBAIOLIIUMUCS MPSIMBIMU
Pemate 3aaun Ha HaXOXKIIEHHE TEOMETPHUYECKHUX BEIMYUH IO 00pas3iam
713 WIN aJIrOpUTMaM, TPUMEHSS W3BECTHHIC AHATUTHYCCKUE METONBI TP

PEIICHUN CTAHAAPTHBIX MATEMATUUCCKHUX 3aaad4 Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MPSAMBIMHU, MCEXIY HpHMOﬁ n IINIOCKOCTBIO,



MEXY INIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ NMpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHUS MEXKIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00BEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTb NOHATHUAMHU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb M
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HH(OpMAIMio o
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
yeprexax U pACyHKax
[IpumensTe reomerpudeckne (aKThl Ui PELICHHS CTEPEOMETPUYECKHX
7.17 3a/1a4, MPEIIIONAraIuX HECKOIbKO IIAaroB pELICHUs, €CIHA YCIOBHUS
NPUMEHEHHS 33J]aHbl B IBHOH (opme
718 [IpumeHATs nmpOCTEHIIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKHX 3a]a4
719 [TpuBOIUTE HpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC U
' JKU3HU, PacllO3HaBaTh IPOSIBICHUE 3aKOHOB F€OMETPHUH B UCKYCCTBE
[IpumeHsTh MONMy4YEHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEabHBIC
CUTYyalluu U NPUMEHATh U3yUCHHbIC TIOHATUS B IPOLECCE MTOMCKA PELICHMUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallul Ha S3bIKE T'€OMETPUM, MCCIEINOBATH ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pemars  NpaKkTUYEeCKHME  3a7add,  CBA3aHHbBIE C  HAXO0XJICHUEM
TFE€OMETPUYECKUX BEIMUUH
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoBEpPsiIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IMIUHJIPHUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 LIWIMHJIPUYECKON TIOBEPXHOCTH, IWJIMHADP, KOHUYECKas IIOBEPXHOCTD,
o0pa3yrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSICHATH CITOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHne cepbl U IIOCKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BbICOTA
6.5 CErMEeHTa, IIapOBOH CJI0M, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M MUIOMIAAM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJ C IPUMEHEHUEM (popmy

6.7

6.8

OnepupoBaTh IOHATHSAMH: MHOTOTDAaHHUK, BIHUCAaHHBIH B chepy U
OMHCAHHBIN OKOJNIO cdepbl, chepa, BIHCAHHAS B MHOTOTPAHHUK WA TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMONOOHBIX TEN

6.9

N3ob6pakaTs u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM ITPOCTHIX
YEpTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3Bnekarb, HWHTEPIPETUPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpEeICTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reoMeTpuueckue (QakThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloluX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCIiIo, O6’b$[CH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
oOJrazaroT

HpI/IMeHHTb IIpaBUJIO IapaJuICIICIIUIICAa IIPHU CII0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) IMOHATHUAMUA: AOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxomute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIIO, YTroll
MEXJly BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKapTOBOM CUCTEME KOOPAMHAT
Pemats mpocreiinime reoMeTpruueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOpJAMHATHOTO METOJa

6.20

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH W
HaxXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECUICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCﬁIHPIC nporpaMMHbBIC  CpCACTBA U JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMECTPUUICCKUX 3a/1av

HpI/IBO,Z[I/ITB MMPUMCPBI MATCMATUYCCKUX 3aKOHOMepHOCTeI71 B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCAJIbHBIC




CUTYyallMM Y MPUMEHITh U3YYCHHbIC MTOHATHUSA B MPOIIECCE MOUCKA pELICHUs
MaTeMaTHU4ecKu cHopMyIUpPOBaHHON MPoOIEMbl, MOAECIUPOBATh peabHbIE
CUTyallul Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHUEM
r€OMETPUUYECKHUX BETMYUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3auMHoOe pacrnosiokeHue NnpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECs, apaJlIesIbHbIE
M CKpeliuBarouiecss npsmMble. [lapamienpHOCTP MHpsAMBIX U IJIOCKOCTEM B
MIPOCTPAHCTBE: NapaJUIeibHbIE NpPsIMbIE B IMPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpAMbIMU B NpocTpaHcTBe. [lapainenpbHOCTh IIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapaJUieNbHbIX IIockocTei. IIpocreiimme
MPOCTPAHCTBEHHBIC (QUTYPBl Ha IUIOCKOCTH: TETpadap, KyO, Napajuielenumne,
MIOCTPOEHUE CEYEHU I

7.3

7.4

IlepneHgUKyISIpHOCTE NPSAMOM M INIOCKOCTH: IEPHEHIUKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSMbIE NApAJIEIbHBIE U MEPIECHIUKYIISAPHBIE K IUNIOCKOCTH, MPU3HAK
NEPHEHAUKYJIIPHOCTH NMPAMON U INIOCKOCTH, TEOpPEMa O IPSIMOM NMEepPIEHIUKYIIPHOU
IJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIrOJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHBIN
yroJl, IMHENHBIA yroj AByrpaHHoro yria. [lepneHaukyssap ¥ HakJIOHHbBIE: pacCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IJIOCKOCTH, IMPOEKIUs (PUTyphl HA
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
ockocTel. Teopema 0 TPEX MeprneHauKyIIpax

IlonsiTHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJbIE U
HEBBIIIYKJIbIE MHOIOIPDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroiabHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA NapajIenenunes u
ero csorcrBa. [Iupamunaa: n-yrosibHas mUpaMuaa, IPaHd U OCHOBAHHUE ITHPAMUJBI,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS U YCEUYEHHAs MUpaMHJA.
OnemMeHTbl NOpu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHasg MUpaMUJa U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TIOCKOCTH.
OJIeMEHTBl ~ CUMMETPUM B  NHUPAMMJIAX, HNapajuielenunenax,  MpaBHIbHBIX
MHOTOI'PAaHHHUKAX

7.6

Bbruncnenue »51eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOM TOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIONAAb OCHOBAHUMH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3MbI. [11011a15 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTU IPABUJIBHOW MUpaMUIbI, TEOPEMA O IUIOLIAAM YCEUYEHHOM IHMPAMHUJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

7.7

[TomoOnbIe Tenma B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEI

11 KIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

HunuHaapudeckass TOBEPXHOCTh, 00pa3yrolue MUIMHAPUYECKON MOBEPXHOCTH, OCh
HAJUHIPUYECKOW TMOBEepXHOCTU. [lunmHap: ocHoBaHMST M OOKOBas IOBEPXHOCTH,
o0pa3ymolas 1 och, IIIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

Konundeckas moBepxHOCTh, 00pa3yrone KOHNISCKOW TTOBEPXHOCTH, OCh U BEPIIIMHA
KOHWYecKkoil moBepxHOcTH. KOHyc: OcHOBaHWE W BepIlIMHA, 0oOpasyromas U OcCh,
ionaab OOKOBOWM M TOJHOM MOBEPXHOCTU. YCEUEHHBI KOHYC: oOpa3ymoluue u
BBICOTA, OCHOBAHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIOHalb MoBepxXHOCcTU cheprl. Bzaumuoe
pacriosio’)keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

6.5

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nmnmmHapa 1 KoHyca

KoM06uHammu e BpauieHus: 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OITMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS B MHOTOI'PAaHHUK, WIIH TEIIO BPAICHUS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapajuieNienunena u cineacTeus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
O06BEéM mapa u riomazas chepbt

6.7

6.8

6.9

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IIOBEPXHOCTE,
o0BEMamMM MOJOOHBIX TeJ

Ceuenns HUJIIMHApAa (HapannenLHo U TNCPHCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napanneanoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHY), CCHUCHUA IIapa

Bextop Ha miockoctd M B mpoctpaHcTBe. ClI0O)KEHHE U BBIYUTAHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio mapamutenenunena. Pemenue 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpsmoyronpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOod MeEXIy Bekropamu. CkaaspHoOe
MPOU3BE/ICHUE BEKTOPOB. BhIUunciIeHUE YITIOB MEXIY MNPSIMBIMH M IIJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PELLICHUN T€OMETPUUYECKUX 3a/1a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoOBaHUSA oOpa3oBaHus

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMU pELICHUs 3ajad;
yMmeHue (GOopMyIHpOBaTH W OINEPUPOBATH TMOHATHIMH: OIpEAETICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J10Ka3aTeJbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHUPOBATH
o0paTHOE M NPOTHBOIOJIOKHOE YTBEP)KICHHE, NPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS MPU PELICHUH 33]a4, OLICHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUW; yMEHHE  OINEepUpPOBaTh
HOHATUSAMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar i
OIKCaHMsl PeaJbHBIX MPOLECCOB U SBJICHUN M IMPU PELICHUU 337ay, B TOM
YyHClie U3 IPYIHX Y4eOHBbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHSAMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBATh Ipadbl pa3iInYHBIMU CIOCOOAMM; MCIIONIb30BaTh rpadbl MpU

pCeUICHUHA 3a1a4

YMeHue onepupoBaTh MOHATHSIMM: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LEJIBIM [TOKa3aTeseM, KOPEHb HaTypaJbHOM CTENEeHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHb C JAECHCTBUTEIBHBIM IOKA3aTEIIEM,
jgorapudm umuciaa, CUHYC, KOCMHYC M TaHIE€HC IPOU3BOJIBHOIO YHCIA,
OCTaTOK 10 MOAYNIO, PAalMOHAIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJIbHbIX, LEJbIX, PALUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCel; YMEHHE UCIIOb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINH 00LIuii
JenuTeNb W HauMEHblIee oOluiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1ay; 3HAKOMCTBO C Pa3JIMUYHBIMHM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBIIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpa3oBaHUS APOOHO-
palMOHATILHBIX  BBIP@KEHUN; yMEHHE  ONEpPUPOBATH  IOHATHUSIMU:
MOCJIEI0BATENbHOCTh, apu(MeTHUecKass Mporpeccusi, TeOMeTpHUYEcKas

nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TIE€OMETPUYECKass IPOrpeccus;




YMEHHUE 3a/aBaTh I1OCJIEA0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (HOpMyYJ; YMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanueckas); yMeTb
POU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBONUTH IPUMEPBI MCIIOJIb30BAaHUsI KOMIUIEKCHBIX YHMCEN; OIEpUPOBATh
HNOHATUSAMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHAMH: DPAalMOHAIBHBIE, HMpPpalMOHAJIbHbIC,
NOKa3aTebHbIC, CTENEHHBIE, JIOTapu(pMHUUYECKHE, TPUTOHOMETPHUECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIIEpUPOBATh
HNOHATUSAMH: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPAaBEHCTBA U CHCTEMBI C IIOMOIIBIO PA3JIUYHBIX IPUEMOB; pPELIATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI U1 DPELICHUS MaTeMaTHYECKHX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCcTe HAYKU U peaslbHOU )KU3HU

YMeHue omepupoBaTh TOHATHSAMH: (DYHKIUS, YETHOCTH (YHKIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTh (DYHKIIMM, MOHOTOHHOCTH
GyHKIMM, KCTpeMyM (yHKLIHH, HauOoJiplllee M HAaUMEHbIIEEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, epBas U BTOpasl MPOU3BOAHAS (YHKIIMH, T€OMETPUYECKUN U
¢u3nueckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeAeIEHHbIH
MHTETpaT, YMEHHE HaxXOJWTh ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMITO3UIINN (YHKINK, HAaXOAWUTh ypaBHEHHWE KacaTelbHOW K Tpaduky
(GyHKLIMU; YMEHHE HaxXOJUTh IPOHM3BOJHBIE 3JEMEHTApHBIX (DYHKIIMIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JJISi HCCIENOBAHUS (DYHKIIHMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIIME 3HAueHUs (YHKIMNA; CTPOUTH
rpaukd MHOTOUYIEHOB C HMCIOJB30BaHUEM ammapara MaTeMaTHUYecKOTo
aHaJINM3a; IPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHMUS HAWIydLIEro
peumeHuss B TMPUKIAIHBIX, B TOM YHCJIE COLHAIBbHO-D)KOHOMHUYECKUX H
¢u3nueckux 3ajayax; HaXOAUTh IUIOIAAN U 00BEMBI (UTYp C MMOMOIIBIO

HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C




nomoInbio auddepeHnaaTbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs QYHKITUS,
KOMIO3UIUs (yHKIUMH, JuHEeHHas ¢QyHKUWSA, KBaapaTudyHas (QYyHKIUS,
pauyoHanbHas (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETPUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKUE (YHKIMH, MOKa3zaTeslbHAs U
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
¢GyHKUMH,  BBINONHATE  HpeoOpa3oBaHust  rpadukoB  (YHKUIHUH,
UCIMOJIBb30BaTh Tpa(UKK Il U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
pelIeHNH 33734 W3 JPYIHX YYeOHBIX NMPEJAMETOB M 3a1ad M3 peajbHOMI
KHU3HHM; BbIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIb30BaTh CBOMCTBA M Tpapuku (PYHKIUHA [UIs pEeUIeHUs] YpaBHEHHIA,
HEpaBEHCTB M 3aJad C [apamMeTpamH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, J0JM M 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JAacTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAXKEHHUS, YpPaBHEHUs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHMIO 3aJa4d, HCCIECNOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJCIUPOBATH
peanbHblE CUTyallud Ha S3bIKE MAaTE€MAaTHKHU; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJa4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUESHHBIH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apupMeTHdyecKoe, MeIuaHa,
HauOoJbIllee U HaUMEHbIIIEe 3HAUYEHUs, pa3Max, JUCIEepCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPHPETUPOBATH
UH(pOpMalKIO, IPEJCTaBICHHYIO B Ta0nMIax, Ha AMarpammax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA PEAJbHBIX IIPOLIECCOB U SIBICHUH; MPEICTABIATh
UHPOpPMALIMIO C TOMOIIbI0 TabaWIl W  JAuWarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHbIe, B TOM YHCJIE€ C MPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpaUuecKu HCCiIe10BaTh COBMECTHbIE
HaOJII0IEHNUS C TOMOIIBIO arpaMM pacCeUBaHUs U JMHEHHOM perpeccuu
YMeHHne oOonepupoBaTh MOHATHSAMH: CIyYalHBIA OIBIT W CIydalHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BbIYUCIIATH

BEPOATHOCTh C HCIOJB30BaHUEM TIpapUUYeCKUX METOJO0B; NPUMEHSTh
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(GOpMyIBI CIIOKEHHS W YMHOXEHHUS BEpOSTHOCTEH, (HOpMyly MOIHOM
BEPOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (POPMYIIBI,
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBATH
NOHATUSAMH:  CllydailHas BEJNIMYMHA, pacHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAHUE, TUCIEPCUsl M CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/CICHHI; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEICICHUN IS pelieHus 3a/ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; YMEHHE TPHUBOIUTH MPHUMEPHl TMPOSIBICHUS 3aKOHA
OoJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIIO  TNEpPeCcCTaHOBOK; OmHOM  HbrOTOHA; yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 3a]a4; OLCHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHIH; COCTAaBISATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh  MOHATHUAMM: TOYKA, MpsAMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN Yrojl, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIM YTOJI, CKPEUIMBAKOIIUECS MPSAMbIC, MAPAJIIEIbHOCTh U
NEePHEHANKYJISIPHOCTh TPSMBIX U IUIOCKOCTEH, yroi MEXAy MpsSMbIMU,
YroJl MEXAYy MpsIMOM M TUIOCKOCTBIO, YroJd MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMbIMU,
pacCTOsIHUE MEXAY IUIOCKOCTSIMU;, YMEHHE HMCIOJIb30BaTh MPH PEUICHUU
3a/1a4 M3yuyeHHbIe (DAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepsl OOBEKTOB OKPYXKAIOIIETO MHUpPA; CTPOUTh MaTeMaTHYCCKHE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aaa4n

YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpbI, 00BEM (GUTYPHI,
MHOTOTPaHHMK, MPaBUJIbHBIA MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenumnesa, Ipu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UWIMHApP, KOHYyc, map, cdepa, miomans chepsl, IIomaib
MOBEPXHOCTU MUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIApa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO  NapajUleNienuneaa, MNUpaMHUAbl, NPU3MBI, IWIMHIPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEUCHMs] KOHyca M LMIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME Iapa, IJIOCKOCTH,

Kacaromiasicsi cepbl, IUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUEHUE
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MHOTOTPaHHHMKA, M300pa’kaTh MHOTOTPAaHHHWKH, (PUTYpBI M TOBEPXHOCTH
BpAIICHUs, UX CEUCHHsI, B TOM YHUCIIEC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh onpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHATHUSAMH: JBIDKEHHE B INPOCTPAHCTBE,
napaulelbHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, TMpeoOpazoBaHWe 10A00us, TMON00HBIE (UTYpPBI; yMEHHUE
pacno3HaBaTh paBHBIC U IMOJOOHBIC (HUTYpHI, B TOM YHUCIE B IPHPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUUYECKIE OTHOLICHUS TIPU
peUIeHUH 3ajady; HaXxOAUTh TI'€OMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJ,
IoImaab, 00BEM) NPU PEHICHUH 33/1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB H
U3 PEAIbHOM JKWU3HW, YMEHHE BBIUYUCISATH TC€OMETPHUYECKUE BEITMYMHBI
(Ha, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4eHHbIE (OPMYJIBI M METOABI, B TOM YHCIIC: IUIOLIA[b OBEPXHOCTU
MUPaMUJIbI, TPU3MBI, KOHYCa, NWIMHIPA, IUIOMaab cdepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ apajUIelieNuea, MUPAMUAbBL, NPU3MBIL, LIHHIPA,

KOHYCa, Il1apa; yMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYP

VYmMmenne ONCprpOBaAThH MOHATUAMU:. MPAMOYTOJbHASA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BeKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJIb30BATh BCKTOpHBIﬁ )51 KOOpI[I/IHaTHI)H\/JI METO/

AJI pCHICHUA TC€OMCTPHUYICCKUX 3a4aY U 3aJla4 ApYTHUX y"le6HHX mpeaMEeTOB
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YMeHne BeIOMpATh MOAXOASIINNA METOJT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MaTEMAaTHKH B M3YUYEHHUU NPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUH; yMEHHME pACIIO3HAaBAaTh NPOSBICHHE 3aKOHOB
MaTEeMaTHKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAyKH




HHEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
EI'S 10 MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

1

Uuncna 1 BEIUKUCICHUS

1.1 HarypanbHble u nensle uncina. I[lpu3Haku AeIMMOCTH HEbIX Yncel
12 Panyonanehple uucina. OOBIKHOBEHHBIE U JIECATUYHBIE ApOOHM, HPOLEHTHI,
. OCCKOHEYHBIC MTEPUOJNUCCKHUE TPOOH
13 Apudmernaeckuit KOpPEHb HaTypajibHOU CTEIICHH. HelictBus c
' apru(METHUECKUMH KOPHIMHU HATYpaIbHOM CTETIEHN
L4 Crenenbp ¢ nenbiM mokazateneM. CTeNneHb € PAaLMOHAIBHBIM IOKA3aTEJIEM.
' CBolicTBa CTENEHU
L5 CuHyc, KOCMHYC M TaHI€HC YHCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucia. JlecIiTHUHbIC U HATYPATbHBIC JTOTapr()MbI
JleiicTBuTenbHbie 4uciia. ApuMETHUECKHE OIEpaluud C JICHCTBUTEIBHBIMU
1.7 yucinamu. [lpuOnux€HHble BBIYMCICHUS, NpaBUia OKPYIVIEHUS, MPUKUAKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIECHUI
1.8 [IpeoOpaszoBanue BhIpaKEeHUN
1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEpAaBEHCTBA
2.1 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrne ypaBHEHHUS
24 [TokazarenbHble U IorapupMUUIECKUE YPaBHEHUS
2.5 Lenbie n 1poOHO-paOHANBHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBa
2.7 [TokazarenbHble U JIorapupMuUIecKue HEpaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIUHT U TpapUKU
3.1 Oynkuus, cnocodsl 3aganug GyHkuun. ['paduk Gynxiun. Bzanmuo oOpaTHbIe




¢yukuuu. YétHbie 1 Heu€éTHBIe pyHKunu. [leprognueckue GpyHKIIM

OO6nactp ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢ynknun. Hymn ¢yHkmmm.

[IpoMexXyTKH 3HAKOTOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.

32 Makcumymbl 1 MUHMUMYMbI (GyHKIMHA. HanOosbiiee M HauMeHbllIee 3HaYEHUE
(GYHKLNHU HAa IPOMEKYTKE
13 CrenenHas (yHKIMsI C HaTypajbHbIM U LEJIbIM IOKa3zaTeneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /1-0i CTETIEHU
3.4 Tpuronomerpuyeckue GyHKLINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TPapUKU
16 Touku paspbiBa. AcuMnToThl TpadukoB (yHkiui. CBoiicTBa (HyHKIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEMN
1.8 Apudmernueckass W reoMeTpuyeckas mporpeccun. Dopmyna  CIOXKHBIX
' MPOIICHTOB
4 Hauana matemaTudeckoro aHainusa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 7IeMEHTAPHBIX (YHKIIUI
[IpumeHeHHe MPOU3BOAHONW K MCCIENOBaHHIO (DYHKIMI Ha MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxokaeHne HanOoNblIero U HaUMEHbBLIEro 3Ha4eHus (QpyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpain
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KomOunatopuka
7 [eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 Koopaunaatsl 1 BEKTOPHI
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