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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMoe NpU  HU3YyYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PEIICHUH 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON oOmactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIIOJIb30BAHUEM MATEMATUKH.

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

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

¢bopMupoBaHHE  YMEHHUS  BIAQJeTh  OCHOBHBIMM  TIOHATUSMU O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHHUS paclioO3HaBaTh HAa YepTekKaxX, MOJCNAX U B peabHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dopMUpOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
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dbopMupoBaHHE TPENCTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB MU
00O0CHOBaHUHU MAaTEeMATUUYECKUX YTBEPXKICHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEM 00y4Jaronuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, THTEpeCa K U3yYCHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W IMJIOCKOCTM B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEPKaTENbHBIM JIUHUAM y4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHoil paboueit
MPOrpaMMbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHHE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN HA YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4€HHE T€OMETPUHN KaK COCTaBIISIIOIIEeH yueOHoro npenaMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 4aca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1ockoctd. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHHE, H300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHbIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIECHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TPEXTpaHHBIM U MHOTOI'PAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBenHnas TteopeMa Iludaropa. Ilupammpa: nN-yrojbHas NUpaMHIA,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroybHAas NUPaMUAA W TPABHIbHBII
TeTpa’ap, KyO. IlpencraBiieHne O mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTadIp,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTH U IOBEPXHOCTH MPABWIBHON HUPAMUJBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX NPHU3M, CHMMETpPHUS IPAaBHIBHON
UpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PAa3lIOKEHUHM BEKTOpa IO TPEM
HEKOMILUIAaHApHBIM  BekTOopaM. IIpsmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKAass ITOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
MUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aummuoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha TIockocTh. Pa3BépTka mummHapa U koHyca. CuMmmetpus chepsl U
mrapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM mpsiMOil U
HAKJIOHHOM TPU3MBI, IWIMHIPA, MTUPaMHIbl M KoHyca. OO0BEM mapa U mapoBOTO
CeTMEHTA.



KoMmOuHanuu Ten BpanieHus W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHasi B
MUJINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHHUK WM TEJO
BpAILCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e¢ JacTe.
[Tomobue B mpoctpanctBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, roMmoTeTusi. PeimieHue 3amau Ha
IIJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHuE ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ CIEA0B, METOJI BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsmoyronpHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopauHatel BekTopa. PaznoxkeHnne BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJI TPHU PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

J{BUKeHUSsI B IPOCTPAHCTBE

JBkenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWKECHUH. Buabl JBMXCHUN: TapauIelbHBIA IEePEHOC,
LHEHTpaJbHasl CHUMMETPUS, 3€pKajlbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHcKoro oOuiecTBa (BbIOOpPBI, ONPOCHI M APYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU M HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUHCKOT0 Hapojaa, cpOpMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3710pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTJIIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccuu U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbIE IIJIaHBbI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeToBEUeCKOW IeATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble TornuecKkue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKKM MATEMATUYECKHUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JeJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH,

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;



BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu (CpaBHUBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4EToM
CaMOCTOSITENTFHO BBIZICICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK HMCCIEIOBATEIbCKUN WHCTPYMEHT TIO3HAHUSA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00beKTa, SIBJICHHSI, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIPOC U JJIsI pEIICHUS 3a/1au;

BEIOMPATh MH(POPMAIHIO U3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIHMIO PA3TUIHBIX BHJIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEJIBHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, [aBaTh IOACHEHUS IO XOAYy PELICHUS 3aJauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXKICHUSA C CYXIACHUSAMHU APYTUX YYACTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaATh (opMar BBICTYIUIEHHS C YYETOM 3ajad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUM C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a7auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEHICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATh PUYUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCMOJB30BATh MPEUMYINECTBA KOMAHIHOW U WHAUBUAYAJIHHOM
paboThl TpU pEHIeHHH Y4YeOHBIX 3a7a4, MNPUHUMATh Ieb COBMECTHOMU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesiTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TPU
pelIeHnt 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MHPHU PEIICHUH
reOMETPUYECKHX 3a/1ay;
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KJIacCU(UIMPOBATh B3aMMHOE PACIOJIOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
CBOOOJIHO  OINEpUPOBATh TMOHSITUAMM, CBSI3aHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXAY IMPSMBIMU B TPOCTPAHCTBE, MEXKIY NPSIMONA H
MJI0CKOCTHIO;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJIHO pacmo3HaBaTh OCHOBHBIC BHUbI MHOTOTPAHHUKOB (IMpU3Ma,
nupamua, NpsMOYTOJIbHBIN Napaienenunea, Kyo);

KJacCu(PUIMpOBaTh ~ MHOTOTPAHHMKH, BBIOMpass  OCHOBAaHMS IS
KJaccuukanuu;

CBOOOJIHO  ONEPUPOBATh  TMOHSTUSMH, CBSI3AHHBIMU C  CEUCHHEM
MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIOJIHATD napauiesibHOE, LEHTPaIbHOE u OpTOTOHAJIBHOE
MPOCKTUPOBaHKUE (DUTYp HA IJIOCKOCTH, BHITIOJHATH W300pakeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CEUYEHHUS] MHOTOTPAaHHUKOB PAa3IMYHBIMU METOJIaMH, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BHJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MMpaMu/ia), FTCOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

CBOOOJIHO ONEpPUPOBATH MOHATUAMHU: CUMMETPHUSL B IPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPHUHU
¢uryper;

CBOOOJTHO OIEpPUPOBATh MOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOTHST JICUCTBUS HaJl BEKTOPaMHU;

pelmarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMAaTHYECKHX OTHOIICHUM H
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MIPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

NPUMEHSThL TPOCTEHIINE TPOrpaMMHBIE CPEIACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;
U3BJICKaTh, MPEOOPa30oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (UTypax, TMPEJCTABICHHYIO Ha
yepTekax U pUCyHKax;

NPUMEHSATh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHaJIM3UPOBATh PEaIbHbIE CUTyalluU, MPUMEHSATh HU3YYCHHBIE MOHSATUS B
mpoliecce IMOMCKAa  pelieHUusT MaTeMaTU4ecKd  CPOpMYyIUpPOBAHHOMN
npoOJieMbl, MOJACIUPOBATh pPEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHH,
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HCCIIE0BATh ITOCTPOEHHBIE MOJEIN C UCIOJIb30BAHUEM I'€OMETPUYECKUX
NOHATUNA M TEOpeM, ammapara ainreOpbl, peliaTth MPaKTUYECKUE 3a/1add,
CBS3aHHBIC C HAX0XKICHUEM F€OMETPUUYECKUX BEJINYNH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonmy 11 kiacca oOy4aromuics HayIuTCs:

CBOOOJHO OIEPHUPOBATh MOHSATUSMHU, CBSI3aHHBIMU C IHJIMHAPUYCCKOM,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPALCHUS: IIWJIMHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAp, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTY4YEHUS TEJ BpaLCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPBI U MIIOCKOCTH;
BBIUUCIISATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAIICHHUSA,
OOBEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpalllCHMS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C KOMOWHAIUSMU Tell
BpallleHUss U MHOTOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO c(ephl, cpepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIllCHUS;

BBIUUCIIATH COOTHOLIEHUS MEXy IUIOIIAIIMU TOBEPXHOCTEW U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpaIllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUTypax, TMpPEeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJHATH OTNIEPAIU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JIEKapTOBOI crcTeMe KOOPAUHAT;
pelaTh TeOMETPUYECKUE 33/1a4l Ha BBIUMCICHHUE YTJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPU PEIICHHH;
CBOOOJIHO ONEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;
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BBIMIOJHATh HM300paKEHUST MHOTOTPAHHUKOB M TEN BpAalllEHUS NpuU
[IapajuIeIbHOM — NEPEHOCE, LEHTPAIBbHOM CUMMETPHH, 3€PKAIBbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00US;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWJIMHJIpA
(mapanienbHO U MEePIEeHIUKYISIPHO OCH), CEUEHUs KOHYca (MapajuieibHble
OCHOBAHMIO M IPOXO/SLIUE YEPE3 BEPIIUHY), CEUEHUS 1I1apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpuueckre (akTbl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIArarllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBHUSA
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pelmars 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHUM W
HAaX0XJICHUE T€OMETPUUECKUX BEIINYMH;

IIPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSTh  IIOJyYEHHbIE  3HAaHWA HA  NPAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIE CUTYALlUH, IPUMEHATh U3YUCHHbIC
IIOHATHs, TEOPEMBbI, CBOMCTBA B IIpoLecce IIOMCKa  PEIICHUA
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pealbHBIE CUTYallUM HA S3BIKE T€OMETPUHU, HCCIIENOBATH ITOCTPOCHHBIE
MOJEIN C UCIOJIb30BAHUEM TI'C€OMETPUYECKUX IOHATUH U TEOpEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HAaxO0XJICHUEM I€OMETPUYECKUX BEJINUNH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Tanax pPa3BUTHUS T'€OMETPUHU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnyecTtBO  DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM YacoB (undposbie) .
BocnuraTe/ibHbII KOMIIOHEHT
n/n NMPOrpamMMbl oOpa3oBaTe/ibHbIE
Bcero
pecypcsl
[ToOy>x1eHne MKOILHUKOB
co0JIr0/1aTh Ha YPOKE OOIICTIPUHSTHIC
HOPMBI IOBEJICHUS, TpaBuiIa
Bubnnoteka LIOK OOLIEHMSI CO CTAPIIMMHU (YUUTEIISIMHU)
Beenenue B ctepeoMeTpuio 23 https://myschool.edu.ru/ 1 cBepcTHUKaMU (ILIKOJIbHUKAMHU),
MPUHIIMIIBI Y4eOHOM TUCIUTUIMHBI 1
caMOOpraHu3aluy, COrJIacHO Y cTaBa
mkouibl, [IpaBunaM BHyTpeHHETrO
pacrnopsika IKOJIbI
Bubnunoteka LLOK .
B3aumHoe pacrosnoxeHue npsMbIx B AKTHBHM3a1lM¥ I03HABATEIbHOU
6 https://myschool.edu.ru/
IIPOCTPAHCTBE NesITeIbHOCTH 00yUaroImuXCsl
[Ipumenenue Ha ypoke
UHTEPaKTHUBHBIX (hOpM paboThI
n . Brubanoteka LIOK 4 1At
apaJuIeIbHOCTD MPSIMBIX U MJIOCKOCTEN B aluxcs: MOBOM paboThI WK
P P 8 https://myschool.edu.ru/ ya oy P
MIPOCTPAHCTBE paboTHI B apax, KOTOpbIE y4ar
LIKOJIBHUKOB KOMaHJHOU paboTte u
B3aUMO/JICHCTBUIO C IPYTUMU JIE€TbMHU.
Bubnuoteka LIOK [IpumeHeHne Ha ypoke
[lepnieHIUKYISPHOCTD MPSMBIX U
25 https://myschool.edu.ru/ ~ HUHTEpaKTUBHBIX (HOPM PabOTHI

IJTOCKOCTEM B MPOCTPAHCTBE

yyalxcs: rpynnoBoi paboThl WK
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paboThI B Mapax, KOTOPbIE y4ar
IIKOJIbHUKOB KOMaHHOW paboTe u

B3aUMOJICHCTBUIO C IPYTUMHU JETHMHU.

5 VYribl U paccTosTHUS

6 MHororpaHHUKH

16

Bubnnoteka LLIOK
https://myschool.edu.ru/

Bubnnoteka LLOK
https://myschool.edu.ru/

[ToOy>x1eHne MKOTFHUKOB
co0JIr01aTh HA YPOKE OOIEIPUHSTHIC
HOPMBEI IOBEJICHUS, TPaBUIa
OOUIEHHS CO CTAPIIMMHU (YUUTEIISIMHU)
Y CBEpCTHUKAMHU (IIKOJbHUKAMHU),
MPUHIUIIBI Y4eOHOW JUCIIUTUIMHBI U
CaMOOpTaHU3aIiK, COTJIACHO Y cTaBa
koutbl, [IpaBuiiamM BHYTpEHHETO
pacropsiKa IIKOJIbI

AXTHBU3aIUH IO3HABATCILHOMN
NeSTeIbHOCTH 00y4aromuxcs

7 BexkTops! B mpocTpaHcTBE

12

Bubnnoteka LLOK
https://myschool.edu.ru/

[IpumeHeHne Ha ypoke
MHTEPAKTUBHBIX OPM pabOThI
YUYaIUXCS: TPYIIIOBON pabOThI UITN
paboTHI B apax, KOTOpbIE y4ar
HIKOJIbHUKOB KOMaHIHOH paboTe u

B3aHMOJEHCTBUIO C APYruMu J€TbMU.

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
3HaHUHU

Bubnunoteka LLOK
https://myschool.edu.ru/

[Ipumenenue Ha ypoke
MHTEPAKTUBHBIX (OPM pabOThI
YUYaIIUXCS: TPYIIIOBON pabOThI WITH
paboThI B Mapax, KOTOpbIE y4ar
IIKOJIbHUKOB KOMaHIHOH paboTe u

B3aHMOJEHCTBUIO C APYruMu J€TbMU.

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102
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11 KJIACC

KosnyecTtBO  DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM YacoB (undposbie) .
Ne i/ BocnuraTeJbHbI KOMIIOHEHT
NPOrpaMMblI o0pa3oBaTe/bHbIE
Bcero
pecypchl
[ToGy>kneHue MKOJIbHUKOB
co0JIr01aTh HA YPOKE OOILENpUHSATHIE
HOPMBI ITOBEJICHMS], ITpaBUIIa OOLIECHUS
Bubnnoteka LIOK CO CTaplIMMU (YUUTEISIMU) U
AHanuTnyeckas reOMETpHs 15 https://myschool.edu.ru/ = cBepcTHUKaMU (ILIKOJIbHUKAMHU),
MPUHIUIB Y9€OHON TUCIUTUTUHBI 1
caMOOpraHU3al1K, COIJIaCHO Y cTaBa
1KoJbl, [IpaBuiiaMm BHYTpEeHHETO
pacropsiKa IIKOJIbI
Bubnunoteka LLOK .
[ToBTOpenue, o6o0IIeHNE U AKTUBU3aIIUM [T03HABATEIbHON
. 15 https://myschool.edu.ru/
cucTeMaTH3alys 3HaHUH NeSITeIbHOCTH 00yUaroImuXCsl
[Ipumenenue Ha ypoke
MHTEPaKTHUBHBIX (hOpM paboThI
Bnbanoteka LIOK 4 1aG
. AIIMXCs: TPYNIIOBON pabOThI MK
O0BEM MHOTOTpaHHUKA 17 https://myschool.edu.ru/ ya Py P
paboTHI B apax, KOTOPbIE y4ar
LIKOJIBHUKOB KOMaHJHOU paboTte u
B3aUMO/JICHCTBUIO C IPYTUMU JIE€TbMHU.
[IpuMeHeHue Ha ypoke
Bubanorteka LIOK MHTEPaKTUBHBIX (hOpM paboThI
Tena Bpamenns 24 https://myschool.edu.ru/ = yJamuxcs: TpyIImoBoi padbOThI WITH

paboTHI B Iapax, KOTOPHIE yyaT
ITKOJILHUKOB KOMaHAHOU paboTe u
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B3aUMOJCHUCTBUIO C IPYTUMU JETHMU.

[Tnomaau MOBEPXHOCTH U OOBEMBI
KPYTJIBIX TEJ

6 JIBYOKCHUS

[ToBTOpenue, 0600IIEHNE U
cUCTEeMaTH3aInsI 3HaHUI

17

Bubnnoteka LLOK
https://myschool.edu.ru/

Bubnnoteka LLIOK
https://myschool.edu.ru/

Bubnnoteka LLOK
https://myschool.edu.ru/

[ToOy>x/1eHne MKOILHUKOB
co0JIr01aTh HA YPOKE OOIEIPUHSTHIC
HOPMBI TIOBEJICHHUS, TIPABUIIA OOIICHUS
CO CTapIIMMU (YYUTEISIMU) U
CBEPCTHUKAMHM (IIKOJbHUKAMHU ),
MIPUHIIMIIBI Y4eOHOM TUCIUTUIMHBI U
camMoopraHu3alluu, CorjiacHo YcTaBa
uikouibl, [IpaBuiaM BHyTpEeHHETO
pacrnopsiiKa mKOJIbI

AKTHUBHU3AILUU [T03HABATEILHONU
JEeSATENbHOCTH 00Y4arOIIUXCs

IIpuMeHeHne Ha ypoke
MHTEPAKTUBHBIX OPM pabOThI
YUaIIUXCS: TPYIIIOBON pabOThI UITH
paboThI B apax, KOTOpbIE ydar
IIKOJIBHUKOB KOMaHHOU paboTe u
B3aUMO/JICHCTBUIO C IPYTUMH JI€TbMHU.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

17
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NMpPoBepPsieMOro .
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus
pe3yabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIEICTBHS M3 HHUX IMPH PEIICHUH
' reOMETPHUYECKUX 33124
73 OnepupoBaTh TOHATHAMH: TAPAIUIETBHOCT UM HEPIEHAUKYISPHOCTD
' OPSMBIX U IJIOCKOCTEH
24 KnaccugpunupoBarh B3aUMHOE PACHOJIOXKCHHE MPSIMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYIPAaHHBIM Yroyl, TpaHU ABYIPAHHOTO YTJIA,
7.5 peOpo IBYrpaHHOTO yIJia, JIMHEHHBIH yroj IBYTPaHHOTO yIJia, TPpaaycHas
Mepa JIByTPaHHOTO yriia
76 OnepupoBaTh TOHSTHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBIT
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOT PAHHUKA, TIPaBHIIbHBI MHOTOI'PAaHHHUK
77 Pacrnio3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB (TIHpamuia, HpPU3MA,
IPSIMOYTOJIBHBIN Mapajienenumnen, Kyo)
KnaccudumupoBaTe  MHOTOTpaHHUKHM,  BBIOMpas ~ OCHOBaHUSA  JJIs
7.8 KJacCU(UKalUU (BBIMYKJIbIe U HEBBIMYKIbIE MHOTOTPAHHUKH, MMPaBUIbHBIE
MHOTOTPaHHHKH, MPSMbIE U HAKJIOHHBIE PU3MBI, MTapalieenuneabl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHATH NMPUHIMUIIBI TOCTPOEHUSI CEYCHUH MHOTOTPAHHUKOB, UCIOJIb3Ys
' METO/I CIIETIOB
CtpouTh ce4eHHUs MHOTOTPAaHHMKOB METOIOM  CII€0B, BBINOJHSATH
7.11 (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKJIEHHWE TEOMETPHUYECKUX BEIMYMH 1O 0oOpasnam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOMBI TPH
7.12 pelIeHNH  CTaHJApPTHBIX MaTeMaTHYeCKMX 3ajJad Ha  BBIYUCIICHUE
paccTOSHUN MEXIy ABYMS TOYKAaMHU, OT TOYKH 0 MPSIMOW, OT TOYKHUIO
TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMU
Pemate 3amaum Ha HaXOXKJIEHHWE TEOMETPHUYECKUX BEIMYMH MO 0oOpasiam
7.13 WIK alTOpUTMaM, MPHUMEHSSI HW3BECTHBIC AHATMTHUUYECKHE METOIbI TPHU

pemiCHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3ada4 Ha BBIYUCICHUC YIJIOB
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MEXy CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY MPSAMOW U IUIOCKOCTBIO,
MEXy IUNIOCKOCTSMH, ABYIPAHHBIX YIJIOB

Boruucnsats 00bEMBI U TIIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpU3Ma,

7.14 nupamMpa) ¢ MpUMEHEHHEM (OpPMYJ, BBIYUCIATH COOTHOIICHUS MEXIY
TUIOINASIMH TTOBEPXHOCTEH, 00bEMaMu TOJJOOHBIX MHOT'OTPaHHUKOB
715 OnepupoBaTh MOHATHSAMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYpBI
W3Bnekatb, npeoOpa3oBbIBaTb U MHTEPIPETUPOBATH HH(MOPMALMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, IMpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPEMIEHUs, €CIU YCIOBUSA
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATH HpoCTEMIIHE IPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPH PEIICHUH CTEPEOMETPUIECCKHX 33124
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHUS HA MPAKTUKE: aHAJHU3UPOBATH peasbHBIC
CUTYallUd U NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MTOUCKA PEIICHUS
MaTeMaTHYecKu c(HOpPMYIUPOBAHHOM MPOOIEMBl, MOJICIUPOBATh PealbHbIe
7.20 CUTyallUd Ha s3bIKE TI'€OMETPHUHU, MCCIEI0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHIA U TeopeM, ammapara aireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
re€OMETPHUECKUX BEITHIUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: IMJIUHIpPHUYECKass MOBEPXHOCTb, 0Opa3yrollue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKass IOBEPXHOCTH,
oOpa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpepruyeckasi IOBEpXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHIMHAP, KOHYC, chepa u map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEJT BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cQepsl U MITOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CIIOH, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO

CJ1051, IIAPOBOW CEKTOP
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6.6

Bbraucnsate 00bEMBI M IUIOMIAMM  TMOBEPXHOCTEH TeNl  BpalleHUs,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (POPMYIT

6.7

6.8

6.9

OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHS MKy IIOMAJISIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

N3o6paxarh u3zydyaemble GUTYpPBl OT PYKH U C HPUMEHEHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IPOCTHIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYCHHS Tl
BpalICHUs

6.11

6.12

6.13

W3Brekatb, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (pUrypax, NpeACTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumensTh reomeTpuueckre (QakThl ISl PEUICHHS CTEPEOMETPHUYECKHUX
3aja4, MPEINOoNaraliiX HECKOJIbKO IIIaroB peIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

BI)IHOJIH?ITI) I[efICTBHﬂ CIIOKCHU A BCKTOpOB, BBIYUTAHUA BeKTOpOB %1
YMHO)KGHI/UI BGKTOpa Ha 4YucCiIo, OGT)HCHHTI), KaKNUMH CBOI71CTB3,MI/I OHHU
o0ramaoT

HpI/IMeHHTL IMpaBUJIO IIapaJuICIICIIUIICAA TP CII0KCHHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPLI

6.17

Haxoauth cymMy BEKTOpPOB M MNpOM3BEIACHHE BEKTOpa HA YHCIO, YIroj
MEXJly BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

6.19

3aJIaBaTI) IJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCME KOOpAHAT

Peniate HpOCTCﬁH.IPIC TCOMCTPHUICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MATCMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METObI npu peUIICHU A CTaHAapTHBIX
MAaTEMATUYCCKUX 3ada4

6.21

6.22

[IpuMeHATs mpocTeMIIHEe MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4
IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKU3HHU, paCllO3HABATh MPOSABIICHUC 3dKOHOB I'COMETPUN B UCKYCCTBC
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6.23

[IpuMeHATh MOJTy4YEHHBbIE 3HAHUS HA MPAKTHKE: aHAJTU3UPOBATH pealibHbIC
CUTYalluu ¥ NMPUMEHATh U3yYEHHbIEC TIOHATHS B MPOLECCE MOUCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE T€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJENIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiath ~ MpPaKTHUYECKUE  3a/laud,  CBSI3aHHBIE C  HAXOXJIECHUEM
F€OMETPUUYECKUX BEJIMYUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHEe 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe pacnosioskeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAOIINECS, TapajlIe/IbHbIE
U CcKpemuBampomuecs mnpsmble. [lapamienpHOCTh MNpsAMBIX U IUIOCKOCTEM B
IIPOCTPAHCTBE: MapajljIesIbHbIE NpPsSMble B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpsIMBIX, MapajuIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC COHAIpPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬁpHOCTB HpﬂMOfI N IUIOCKOCTU: MCPHCHAUKYIISIPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaiielbHble U MEePHEeHANKYISIPHbIE K TUIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepHeHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJI MEXKAY MPAMON U IUNIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOK JI0 TUIOCKOCTH, TPOCKIUs PUTYpHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocrei. Teopema o TpEX meprneHIuKyIIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npssMOyroibHbIN Mapajenenumnes] u
ero csoictBa. [lupamuna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl W nupamuzabl. [IpaBWiIbHBIE MHOTOIpaHHUKHU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPaHHMKA, IIpaBWIbHAs I@IpU3Ma M IpaBWIbHAs INHpPaMHUAA,
npaBUiIbHAs TPEYroyibHAs MUpaMKJia U MPaBWIbHBINA TeTpasap, Kyo. IIpencraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/Iﬂ B MPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbBHO TOYKH, HpHMOfI, IIIIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHA B nupamMuaax, napaiejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUMH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MTOBEPXHOCTU MNPABWIBHOW MUPAMHBI, TE€OpEMa O IUIOLIAJAN YCEUYEHHOM MUPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIHHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIoaas MOBEPXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W IIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiiomaab

chepsl

6.4

6.5

6.6

N300paskeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmmHapa u KoHyca
KomOuHarmu Ten BpaleHuss ¥ MHOTOIPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMCcTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesenunena u cieacrsus u3 He€. OOBbEM UIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEX1Y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

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

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAaHAPHBIM
BekTopaM. [IpaBuiio mapautenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTeMa KOOpAWMHAT B HpocTpaHCTBe. KoopaumHaTel BeKTOpa.
IIpocreiimme 3agaun B KOOpAMHATax. Yroia Mexay Bektopamu. CkalsipHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIEHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSMH.
KoopauHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIeHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue (GOpMYJIHpPOBATH W OINEPHUPOBATH TOHATHIMH: OIpEICICHHUE,
aKCMOMa, Teopema, CIEACTBUE, CBOWCTBO, TNPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTHYECKYI0  MPAaBWIBHOCTh  PACCYKICHHI, YMEHHE OIEPUPOBATH
MOHATHUAMU:. MHOKXECTBO, IMOAMHOXCECTBO, OIICpalliyi HaJl MHOXCCTBAMMU;
YMEHHE UCIOJB30BaTh TCOPETUKO-MHOXKECTBEHHBIN  ammapar  Juis
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
YHCJIC U3 IPYTUX y4EOHBIX MPEIMETOB; YMCHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad Ha MIOCKOCTH, YMEHHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNIeM, KOPEHb HaTYpAJIbHOM CTENEHH, CTETIEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENEM,
jJorapupM UucCla, CHUHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK II0 MOAYJI0, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAlUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUHN 00Iunit
JeNuTeNb W HauMEHbllee oOuiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULHOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jiorapupmamu, mpeodpasoBaHus APOOHO-
paloOHaJIbHBIX  BBIPDAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, TreoMETpUYICCKad
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nporpeccusi, OeCKOHEYHO YyObIBaroIlass reoMeTpudeckas MpOrpeccHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTH apU(PMETHYECKHUE JIEHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeienuTeab  MaTpUIbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMHU: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM,; YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GyHKLIMHU, TepBas U BTOpas MPOM3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpal; YMEHHME HaXOAWThb ACHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIIMM; YMEHHE HaxOJIUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIIWE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arlapaTa MaTeMaTH4ecKoro
aHalM3a; MPHUMEHSTh MPOU3BOJAHYIO ISl HAXOXICHHUS HAWIydlIero

pelmicHusd B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIBHO-3KOHOMHUYCCKHUX U

25




(bU3UYEeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO
I/IHTGI‘paJIa; HpI/IBOI[I/ITI: HpI/IMepI:I MATEMATHUYCCKOI'O MO,Z[GJII/IpOBaHI/ISI C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHas (YHKIUS,
KOMIO3UIUS (PyHKIMHA, JIuHEHHas (QyHKUUSA, KBaapaTW4yHas (QYyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUS, TPUTOHOMETpUYECKHE
¢byHKunu, OoOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTelbHas H
jgorapupmuueckass (QyHKLIHMH; YMEHUE CTPOUTh TIpapUKH H3y4EHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK Uil U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JPYIHX Y4eOHBIX NPEJAMETOB W 3a/1ad M3 peabHOU
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXJIYy BEJIWYMHAMU;
UCTIOJIB30BaTh CBOMCTBA M TpapuKH (PYHKIUHI IS pelieHus ypaBHEHHUH,
HEpaBEHCTB M 3aJad C [apaMeTpamMH; H300paxkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud Pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, JA0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
YCIIyT, HaJIOTH, 33/1a4i M3 00JacTH yIpaBlIEHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBI IIO YCJIOBHMIO 3a7a4d, HCCIECNOBATh IIOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3ylIbTAaTOB; YMEHHE MOJEINPOBAThH
peanbHbBlEe CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHEee apupMeTHUecKoe, MeAuaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE€ H3BJIEKaTh, UHTEPHPETUPOBATH
uHOpMalKIo, IPEJCTaBICHHYIO B Ta0nMILax, Ha AMarpammax, rpadukax,
OTpakaroIllyl0 CBOWCTBA pealbHbIX MPOLECCOB U SIBJIEHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabaWIl W  JAuMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKu HCCIe10BaTh COBMECTHbIE

HaOJIOZICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE
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COOBITHE, BEPOSTHOCTh CIYYallHOTO COOBITHSA; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOIB30BaHUEM TpaUyecKX METOJ0B; IMPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYITy IOIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pacIlpelesieHHe BEpOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKIOHEHHE
ClyuallHOW  BENWYMHBI, (QYHKIMHA  pPACHOpEAeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBLHOTO PACIpE/IeIeHHI; YMEHNE
UCTIOJIF30BaTh CBOMCTBA M3YYECHHBIX pAacHpeAeieHUN Il pelIeHus 3a1ay;
3HAKOMCTBO C TOHSTHSAMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPHUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYCTAHHM,
YHUCIO  TEPeCcTaHOBOK; OwHOM  HproTOHA;  yMeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMmenue onepupoBaTh  MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, JIBYIPaHHbIN
YIoJI, TPEXTPAHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIEIbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMPsSMBIMH,
Yrojdl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YroJd MEXKIY IUIOCKOCTSIMHU,
pacCTOHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXKIAY MNPSIMbIMU,
pacCTOSAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MaTEMaTUYECKHE
MOJEIN C IOMOLIBK0 TE€OMETPUYECKUX IIOHIATUM U BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMU IMPAKTUYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOLIAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mapajsenenumnesa, MOpu3Ma, NUpaMuaa, (urypa M TOBEPXHOCTh
BpallleHus, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, Iomab
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyOa,

NpAMOYTOJIBHOT'O IapauICIICTIMIICAd, HTHpaMHUAbl, IIPU3MbI, NIWIWHIpPA,
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KOHYyCa, Il1apa, pa3BépTKa NOBEPXHOCTH, CEYEHHUS KOHyCa M LMJIUHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IIJIOCKOCTb,
Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHUE CTPOUTh CEeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOIIBIO NEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3y4aeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
ompoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccudukanuioo Guryp Imo
pa3NWYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE JOTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh TMOHATUSMH: JBHKEHHE B  IPOCTPAHCTBE,
MapajuIebHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, TOAO00HBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHBIC U IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
pEIICHUN 3a]la4; HAXOJUTh TCOMETPHYSCKHE BEIMYMHBI (IUIHMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEIICHUU 33/a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAbh, OOBEM, IUIONIAJb TOBEPXHOCTH), HCHOJIb3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNICNIUIe/Ia, MUPAMUIBI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (I)I/Il"yp

12

13

YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTECMa KOOpPJAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpA, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHUCIO, PaA3JI0OKCHUC BCKTOpa II0 633I/ICy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHU A TCOMCTPHUYCCKUX 3ada4 U 3aJia4 JpYTHUX y‘~I€6HBIX nmpeamMcTOB

YMenue BBI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ MCTOA IJIst pCIICHUA 3a/la4r; IOHUMAaHNC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacCiio3HaBaTb IMPOSBJICHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTE NPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU HAYKH
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HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCel

12 Panmonanbubie uucna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOU, MPOIECHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHU. Hencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenbp ¢ nenbiM mokazateneM. CTelneHb € PALMOHAIBHBIM IOKa3aTENIEM.
' CBolicTBa CTENEHU

15 CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOI'O aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI

JeiicTBuTenpHble uucia. ApupMeTHyecKHe olepaluud C JeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIC BBIYMCICHHS, NMpPaBWIa OKPYIJICHUS, NMPUKUAKA H
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHSI

2.3 Tpuronomerpuieckue ypaBHeHHUs

2.4 [Toka3zarenbHble U TorapupMUUYecKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHansHbIe HEPAaBEeHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPAaBHEHHMI M HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNIpeeuTens MaTpUILbl
3 OyHKIHH U TpaduKu




Oynkius, cnocodsl 3aganus Gynkuun. ['paduk Qyaxumu. Bzanmuo obGpaTHbIe

3 dbyakuun. Yéraple n HeuéTHBIC QyHKIMU. [leproanyeckue GyHKIN
OO6nacTp ompeneneHuss ¥ MHOXECTBO 3HaueHWH ¢(ynkuun. Hymun ¢yHkmmu.
3.9 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIMS ¢ HATypaJdbHBIM H IIENIBIM TOKa3aTeneM. EE cBoiicTBa m
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTereHN
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKu
36 Touku pa3psiBa. AcuMmnTorel TpadukoB (ynknuid. CBoiicTBa (QYHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUA MTOCIEA0BATEIbHOCTEMN
38 ApudmeTndeckass W TreoMeTpudeckas mporpeccuu. DopMylia  CIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢yHkiuu. [Iporu3BoHbIE FI€MEHTAPHBIX (PYHKIIUH
[IpumeHeHre MPOU3BOMHON K HCCIENOBAaHUIO (DYHKUIMNA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxkieHne HauOOJBIIEr0o W HAMMEHBIETO 3HAYCHUS ()YHKITUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTH
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena u MOBEpXHOCTH BPALICHUS
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‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI
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