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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 HANpaBIEHHOCTH W MPEIMETOB TI'YMAHHTAPHOIO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHME BBIABUIATb M OIPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOyYarolmuxcs MpH
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
crnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCHUOHATBHOTO
o0Opa3oBaHMsl, CBSI3aHHOIO C UCTIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMuUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHE  YMEHHUS  BIAJeTh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pacCliO3HABaTh HA YEPTEkKaX, MOJEISIX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUN
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEPECA K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, paclpe/eIEHHBIM 10 TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHuranuu  00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJNIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
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. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIIICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
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
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IJIOCKOCTH,  NpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
YTOJI, TUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXTpaHHBI U MHOTOIPAHHBIE YTJIBI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennas TteopeMa Iludaropa. Ilupammpa: n-yrojbHas NUpaMHIA,
npaBwibHas W yced€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TMOBEPXHOCTH MPABHIBHON MHUPAMUIBL,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapautenenunena. Teopema O PpasloOXKEHUHM BEKTOpa IO TPEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTvsi: IMIMHApPUYECKAss TOBEPXHOCTh, KOHHMYECKas IOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAaHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakeHus. [[BW)KEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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 (BbIOOPHI, ONPOCHI M ApPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOrO HapoJa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAs OJCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHSATh MaTeMAaTUYeCKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN 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 peaan30BbIBATH COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUN IS peleHus 3aJady B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c(epbl 4YeIoBEUeCKOW MJesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO ACSTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (POopMyIUpOBaTh
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKJICHUS U BHIBOJIBI,

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTH4eCKOro 00beKTa, sIBJICHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAM3UPOBATh,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JaBaTh IMOACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIAThL CBOM CYXACHUSA C CYXXICHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMar BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpolLecca U pe3yibTara pelieHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHas AeATEIBHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHJAHOW W MHAWBUIYAIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboTel (00CyXIeHMs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YY4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSAMOU U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

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

e CTPOUTH CEYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBIIOJIHSIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

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

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay;

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

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHbIEC MOHATUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpalleHUS MpU
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PaKThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4eCcKu  CPOpMYyIUpPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B
2 SATMHO® PACHONOMEHHL HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8 httos://m.edsoo.ru/USZ8IAV3R
MIPOCTPAHCTBE
IT
4 °p HeHHHIfyMpHOCTL HpAMBIX 1 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEH B MPOCTPAHCTBE
VYTiIBl ¥ paccTosHUSA 16 https://m.eds00.ru/G614X9S1B
MHororpaHHuKu 7 https://m.edsoo.ru/K415V4D7F
Bexkropsl B mpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
IT 000
8 OBTOPCHIE, 090 meHI:Ie 1 5 2 https://m.edso00.ru/J7Z9U1K8F
CUCTEeMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOIT'PAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM deKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbnusie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI

1 AHanuTH4eckas reoMeTpus 15 1 https://m.eds00.ru/J9C7F5W6J
I1 06006

2 OBTOPEIIIE, OBODIIEHIE 1 15 1 https://m.eds00.ru/R7X1LINZP
CUCTeMaTH3alusl 3HAaHUH

3 O0BEéM MHOTOTPaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y

4 Tena BpamieHus 24 https://m.edsoo.ru/G9A1L2B2Z
I 618

5 FIOTIATH TIOBEPXHOCTH H ODBEMET 9 1 https://m.eds00.ru/J2X2C6B1R
KPYTJIBIX TEJ

6 JIBrkeHus 5 1 https://m.edsoo.ru/B5G9R2C5E
I1 6006

7 OBTOPEHHE, 000 meHIfe 1 17 2 https://m.edsoo.ru/C3B508K3V
CUCTeMaTH3aIysl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10
i 102 8 0

[NPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
napajuIeNIbHBIX MPSMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

1.09

https://m.edso0.ru/C8R5V2L5W

Ioustus CTCPCOMCTPHU: TOUKA,
npsimasi, IJI0CKOCTb,
npocTpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUs Ha
PHUCYHKE IIJIOCKOCTH,
MapauieNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

3.09

https://m.edso0.ru/D1J1V7K8M

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOMIUECS
psiMas U MIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

4.09

https://m.edsoo.ru/E7A4A8V7D

[TonsTus: nepecexaronmecs
IJTOCKOCTH, MEPECEKAIOIIUECS
npsiMasi ¥ IIOCKOCTh;
MOJYIPOCTPAHCTBO

8.09

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

(buryp, HECYIIECTBYIOIINX

10.09

https://m.edsoo.ru/M4J5A3Y 1F



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F

00BEKTOB

MHororpaHHUKH, H300paXKeHnE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIeCTBYIOIIUX
00BEKTOB

AKCHOMBI CTEPEOMETPHH U
HIepBBIC CIECTBUS U3 HUX

AXCHOMBI CTCPpCOMECTPUU U
ICPBLIC CICACTBUA U3 HUX

11.09

15.09

17.09

https://m.edsoo.ru/ROZ8Y9Y 1A

https://m.edsoo.ru/D8Y 2W8X4F

https://m.eds00.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPHUH U
IIEpBBIE CIEICTBUS U3 HUX.
CriocoObl 3a1aHus TPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE.
O0603HaueHUs NPSAMBIX U
IJI0CKOCTEN

18.09

https://m.edsoo.ru/L6U8SB5P1W

10

11

N3o0pakenue ceueHunit
MUpaMHJIbl, KyO0a U IPU3MBIL,
KOTOpBIE MTPOXOJAT YEPE3 UX
pebpa. N3o0paxkenue
[IepeceyeHus MOTYyYEHHBIX
IJI0CKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUN Pa3HbIMU
L[BETaMU

N3o0paxeHune cedeHuit
MUPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJISAT Yepe3 uxX
pé6pa. Nzobpaxkenune
nepeceyeHus MoJy4YeHHBIX
IJIocKocTeil. PackpammBanue

21.09

24.09

https://m.edsoo0.ru/N9H8R9U4A

https://m.edso0.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F

MMOCTPOEHHBIX CEUCHUN Pa3HBIMU
IIBETaMH

12

13

14

15

N3o0paxeHune cedeHmit
MUpPaMU/Ibl, KyOa U MPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 X
pEbpa. N3o0pakenue
MepeceYeHus MOTyISHHBIX
IockocTei. PackpaiBanue
MOCTPOEHHBIX CEYCHUI Pa3HBIMU
[[BETaMH

N3o0paxenue cedcHMit
NUpPaMU/Ibl, KyOa U PU3MBI,
KOTOpBIE NMPOXOSAT Yepe3 X
pebpa. N3o0paxkenue
nepeceyeHus MoIyuYeHHbIX
mI0ckocTeil. PackpammBanne
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETaMHU

Mertona cieoB Ui HOCTPOSHUS
CEYCHUI

Mertop ciie1oB [Tt TOCTPOCHHS
ceueHuii. CBOICTBa NepeceueHuit
NPSIMBIX U IJIOCKOCTEN

25.09

29.09

1.10

2.10

https://m.edso0.ru/V8S2D3A6E

https://m.edsoo.ru/V3A7D0P9S

https://m.edsoo.ru/U6F3M4W3T

https://m.edso0.ru/B1D7X2R5I

16

Merton ciae10B A7t TOCTPOCHUS
ceueHuil. CBoICTBa nepeceueHuit
MPSAMBIX U IJIOCKOCTEN

6.10

https://m.eds00.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuii B
nupamuje, Kyoe mo TpéM Toukam
Ha pé6pax. Co3gaHue BEHIHOCHBIX

8.10

https://m.edso0.ru/C4W6Z8A9L



https://m.edsoo.ru/V8S2D3A6E
https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L

YEepTEKEU U 3aIUCh 11aroB
IIOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo TpéM TouKkam
Ha péopax. Co3aaHne BEIHOCHBIX
YEpTEKEN U 3aIIMCh 1IArOB
MOCTPOCHHS

9.10

https://m.eds00.ru/M1G3J6Q0T

19

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe rmno Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YEPTEKEN U 3aIIMCh 1IArOB
MIOCTPOCHUS

13.10

https://m.edsoo.ru/R3U3MONS5I

20

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe 1o Tpém Toukam
Ha p&opax. Co3anne BHIHOCHBIX
YEpTEKEN U 3aIMCh IIArOB
MIOCTPOEHUS

15.10

https://m.edsoo.ru/C3USN6S7U

21

[ToBTOpEHME MIIAHUMETPUU:
Teopema 0 MPONOPLHOHATBHBIX
otpeskax. [lomobue
TPEYroJIbHUKOB

16.10

https://m.edsoo.ru/S5U5B1J8X

22

[ToBTOpEHME MITAHUMETPUN:
Teopema Menenas. Pacuers! B
CEYECHMIX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJJAHUMETPUU U CTEPEOMETPUH

20.10

https://m.edso0.ru/X208V7M0OM

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

22.10

https://m.edso0.ru/U6A0T2Z1X

24

B3anmHoe pacnonoxenue

23.10

https://m.edsoo.ru/I6W5Z5L3V



https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U
https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V

25

26

27

28

29

MPSIMBIX B MPOCTPAHCTBE.
CkpeuuBaromecs npsiMple.
[Ipu3Haku CKpemMBarOIIUXCS
npsambix. [lapannenbHbie npsMble
B [IPOCTPAHCTBE

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSMOM
napasieIbHON JaHHOW MPSMOH,
MIPOXOJIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U HE JiexKallel Ha
JTAHHOU npsimoil. Jlemma o
MEePECCUCHUH MapalIeIIbHBIX
MPSIMBIX TTOCKOCTHIO

[TapamienbHOCTB TPEX MPSIMBIX.
TeopeMa 0 TpEX nmapayIenbHbIX
npsMbIX. Teopema o
CKPELIUBAIOIINXCS MPSAMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHEBIE CBOMCTBA

napaJiieJIbHOI'O MPOCKTUPOBAHU.

N306paxenue pazHbIx Guryp B
MapajuieIbHON IPOEKIINU
[enTpanbHas npoeKkuus. YToiui ¢
COHAIIPaBJICHHBIMU CTOPOHAMH.
VYron Mexay npsiMbIMU

3agaun Ha 10KA3aTeIbCTBO U
HCCIIEIOBaHNE, CBA3aHHBIE C
PacrojoKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

5.11

6.11

10.11

12.11

13.11

https://m.edsoo.ru/R1T2G0Z4E

https://m.edsoo.ru/B5B7N7L1X

https://m.edso00.ru/J9X4Z9V3V

https://m.eds00.ru/T3L2A9KA4T

https://m.edsoo.ru/O0U1V2R4I



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I

30

31

32

33

34

35

ITonsATHA: MapauIeIbHOCTD
IPSIMON U TUNIOCKOCTH B
npocrpanctse. IIpusnak
[IapAJUIEIbHOCTH MIPSIMOU U
mockocTy. CBOMCTBA
[IapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agauu Ha
BBIUUCIICHUE U I0KA3aTeJIbCTBO,
CBSI3aHHbIE C [TAPAJICIIBHOCTBIO
IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoenue ceuenus,
MPOXOJSIIETO YEPE3 JaHHYIO
MPSAMYIO Ha YEPTEXKE U
MapaJJIEbHOTO IPYTrOM MPSMOiA.
Pacuér oTHOLIEHMIT

[TapannensHas mpoeKIus,
MIPUMEHEHHUE JJIs1 TOCTPOCHUS
ceueHHi Kyda u
napaenenumnena. CBoicTBa
napajuieJienuIe1a U Ipu3Mbl

[TapannenbHble MIOCKOCTH.
[Ipu3Haku napaineabHOCTH IBYX
IJIOCKOCTEN

Teopema o0 mapajieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
IIPOXOAALICH Yepe3 TOUKY, HE
MIPUHAUICKALLYIO JTAHHOU

17.1

19.11

20.11

24.11

26.11

27.11

https://m.edsoo.ru/\VV5F0I6L9F

https://m.edsoo.ru/D8P3J2F0B

https://m.edso0.ru/S0V4S5G1W

https://m.edsoo.ru/F504V6P3D

https://m.edsoo.ru/V9E3I4F1N

https://m.edsoo.ru/YOH2G1I9Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y

IJIOCKOCTHU U CJIEJICTBUA U3 HEE

36

CaolicTBa napajuiebHbIX
IUIOCKOCTEH: 0 napajuieIbHOCTU
MPSIMBIX TEPECEeYCHUS TPU
[IEPECEUEHUH JIBYX MapalIeNIbHbIX
IIJIOCKOCTEN TpeThben

1.12

https://m.edsoo.ru/S8H4P6L.8B

37

CBoiicTBa napaiebHbIX
TUTOCKOCTEH: 00 OTpe3Kax
MapajuieIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
napajuieIbHBIMU IIJIOCKOCTSIMU; O
MepeceyeHn  MpsMOoi ¢ AByMS
napajyuieNbHBIMU IJIOCKOCTSIMU

3.12

https://m.eds00.ru/JOE9T2Z4N

38

39

40

[ToBTopenue: Teopema [Mudaropa
Ha IJIOCKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napaiesnenumnena

4.12

8.12

10.12

https://m.edsoo.ru/N3R3Q1A8C

https://m.edsoo.ru/P1D6B5W9A

https://m.eds00.ru/J9Z1G2K3Y

41

Brruncnenue IMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuleJenumneie

11.12

https://m.eds00.ru/L1C714Q7S

42

[lepneHMKyIAPHOCTD NPSMON U
mockocty. [Ipr3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOHN U
IJIOCKOCTH

15.12

https://m.edsoo.ru/U1H707Z3M

43

IlepnieH IUKYIAPHOCTD NPSIMOM U

17.12

https://m.edso0.ru/L2C3B9M1F



https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M
https://m.edsoo.ru/L2C3B9M1F

mockocty. [Ipusnak
NEPIECHIUKYJIAPHOCTU IPSIMOU U
IJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOY,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTH

18.12

https://m.edso0.ru/R9Q6P2P7D

45

46

47

[ImocKOCTH M EPIIEHIUKYIISIPHBIE
VM IIpSIMBIE B MHOTOI'PAaHHUKAX

[1nockocTy 1 neprneHAuKyIIpHbIe
UM INpsIMbIE B MHOTOTPaHHUKAX
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoeHnue nepneHuKyIsapa u3
TOYKHU Ha MPSIMYIO

22.12

24.12

25.12

https://m.edsoo.ru/K5Z9K8W1F

https://m.edsoo.ru/J7S7G7R9R

https://m.edsoo.ru/UOF80O1T5Y

48

[lepnieHiuKynsip U HAKJIOHHAS.
[TocTpoeHune nepneHauKyIIspa us
TOYKH Ha MPSIMYIO

29.12

https://m.edsoo.ru/H9H5P6A5Z

49

50

51

Teopema o Tpéx
NeprneHIuKyspax (mpsmas u
oOpatHas)

Teopema o Tpéx
NepIeHANKYyIsApax (nmpsmas u
oOpatHas)

VYron Mexay CKpelHBaOIIUMHUCA
TPSIMBIMH

12.01

14.01

15.01

https://m.edsoo.ru/L6J8G6YOL

https://m.eds00.ru/0O1D710S6G

https://m.edsoo.ru/N3E9I19G2L

52

[Touck neprneHuKyIIpHBIX
MPSIMBIX C IOMOIIBIO

19.01

https://m.edsoo.ru/G2D4N3N9F



https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

MEPIEHIUKYISIPHBIX TUIOCKOCTEN

53

54

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenmii kyoa,
MPU3MBI, IPABUIBHON TMPAMU/IBI
C MTOMOIIBIO OPTOTOHAJIBHOM
MPOEKINU

21.01

22.01

https://m.edsoo.ru/H8F5D4U60

https://m.edso0.ru/M6SOWA4E2T

55

[TocTpoenue ceueHmii kyoa,
MPU3MBI, IPABUIBHOW THPAMUIbI
C MTOMOIIBIO OPTOTOHAJIBHOM
POEKIINU

26.01

https://m.edso0.ru/G6E2G4F9X

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[Tnockoctu cummeTpuii B
MHOTOTpaHHUKAX

28.01

https://m.edsoo.ru/l401E8T3A

S7

[Ipu3Hak nepneHaAuKyJIApHOCTH
MPSIMOM M TUIOCKOCTH KakK
CJIEJICTBHE CHMMETPHUH

29.01

https://m.edso0.ru/G4B0S5L2H

58

59

60

[IpaBriIbHBIE MHOTOTPaHHUKH.
Pacuér paccTosHMil OT TOYKHU 10
IUIOCKOCTH

IIpaBUIbHBIE MHOTOIPaHHUKHU.
Pacuér paccTosgHUI OT TOYKH 10
IIJIOCKOCTH

CrniocoObl OMyCTUTH
NEePICHUKYIISPbl: CHMMETPHS,
CIIBUT TOYKH MO TTapaJuIeIIbHON
IpsAMOI

2.02

4.02

5.02

https://m.edsoo.ru/Y8U9NOO3I

https://m.edso00.ru/U9L8Z506G

https://m.edsoo.ru/Q603J0U3H

61

CaBur o HenapauieIbHON

9.02

https://m.edsoo.ru/M1L7E7D6A



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A

IIPSIMOM, U3MEHEHHE PACCTOSTHUI

62

63

64

65

Kontponbnas padota "B3anmuoe
pacIoyIOKEHUE MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

[ToBTOpEHME: YrOa MEXKIY
MPSIMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B POU3BOJILHOM
TPEYroJbHUKE, TEOpEMA
KOCHHYCOB

IToBTOpEHUE: yroy MexIy
CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘leCKI/IC MCTOABI
BBIUUCIICHUS yIJIa MCKIY
MMpsAMBIMHA B MHOT'OT'PaAHHHUKAX

11.02

12.02

16.02

18.02

https://m.edsoo.ru/T8K8J1Y2H

https://m.edsoo.ru/X7B1B0OA5A

https://m.edsoo.ru/I0OVONIN5SR

https://m.edso0.ru/HOI1Y8C6L

66

JIByrpanHssbIil yroi. CBoicTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO

yria

19.02

https://m.edso0.ru/X7A6Z8N30

67

68

69

[TeprieHIUKYISIPHBIC TIIIOCKOCTH.
CBoiicTBa B3aMHO
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH

[Ipu3Hak nepneHANKYIIPHOCTH
ILJIOCKOCTEM; TeOpeEMa O IPSAMOK
MEepEeCeUeHMs IBYX MIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEU
TTOCKOCTH

IIpssMOyTONBHBIM
napajuieNienunesn; Kyo;

25.02

26.02

2.03

https://m.edsoo.ru/J4F9U6LIE

https://m.edso0.ru/DOO5T8POH

https://m.edso0.ru/J2B8Q2D10



https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A
https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O

U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajulesienune1a

70

Teopema o nuaroHajv
MPSIMOYTOJIBHOTO
napajuieJienuIe/a u ClIeICTBUE U3
Hee

4.03

https://m.edsoo.ru/P5H4F10Q1Z

71

CrepeomeTrpuueckue u
IMPUKIAAHBIC 3a/1a41, CBA3aHHLIC
CO B3aUMHBIM PaCTIOI0KECHUEM
IMPAMBIX W IIJIOCKOCTH

5.03

https://m.edso0.ru/Q3R0P4X4C

72

73

74

75

IToBTOpEHue: ckpelrBaroLecs
IpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHJIapPTHBIX
MHOTOTpaHHUKaX

ITapa napanienbHbIX III0CKOCTEN
Ha CKPEIMBAIOINXCS MPSAMBIX,
paccTosiHuEe MEXY
CKPEILMBAIOIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYaLUSAX

PaccrosiHue oT TOUKM 10
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

Beluncrnenne paccTosSHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIIPHON
IJIOCKOCTH

9.03

11.03

12.03

16.03

https://m.edsoo.ru/B61303U7D

https://m.edsoo0.ru/X3X5J3X5T

https://m.edsoo.ru/B7P9A6W8Z

https://m.eds00.ru/Q7G3E304D

76

TpéxrpaHHblii yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

18.03

https://m.edsoo.ru/GON2H5L1K



https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C
https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K

[Mudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JIJIsl TPEXTPAHHOIO yriia

DneMeHTHI chepruiecKoit

77 FEOMETPUHU: T€OJEC3UNUECKHUE JINHUU 19.03 https://m.edsoo.ru/G6S619N7S
Ha 3emie
Kontposbnas padota "Yribl u

78 \ 23.03 https://m.edsoo.ru/E3R7Z8K3P
paccTosTHUS

79 CHeTeMaTH3AIIA SHAMHH . 25.03 https://m.eds00.ru/Y7YOCAMIP

MHOTOrpaHHHK U €T0 3JIEMEHTHI

I1 .B .

80 VIpaMILita. BRI HPAMHA 26.03 https://m.edso0.ru/U0QOK3X9V
[IpaBunbHas nupamuia
I1 T

81 PHIMA. 2 PAMAT I HATJIORHAA 6.04 https://m.edso0.ru/T6Q3V7NIT
npusMsl. [IpaBuibHas npusma
[IpsiMoit napayenenunen,

82 IIPSIMOYTOJIbHBIN 8.04 https://m.edsoo.ru/Y8K3N7U5A
napasiesnenunes, Kyo
B .

83 PUTYIIIBIE UM HOTOTPATTHIKH 9.04 https://m.edso0.ru/C6H509W00
Teopema Ditnepa
Bbinmykiible MHOTOTpaHHUKH.

84 Teopema Diinepa. [IpaBuibHbBIC 1 13.04 https://m.edso00.ru/S5T4Y9L2C
MOJIYIIPAaBHUJIbHBIC MHOTOTpaHHHUKHN
K

85 \ OFTPOIRHAT P a6,(')Ta 15.04 https://m.edsoo.ru/C7F1R4JOL

MHororpanHuku

1

86 OIVITHE BEITOPA Ha TUIOCKOCTI ] 16.04 https://m.edso0.ru/L5L3A2WAG
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB 20.04 https://m.edsoo.ru/Y607R8X50

88 Pa3zHOCTH BEKTOpPOB 22.04 https://m.edsoo.ru/B6X5W5W9I

89 [TpaBuno mapamnenenurnena 23.04 https://m.edsoo.ru/Y7R20406E



https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E

90 YMHOKEHHE BEKTOpa Ha YUCIIO 1 27.04 https://m.eds00.ru/C9T808D8X
Pasnoxenue BexTopa 1o 6asucy

91 TpEX BEKTOPOB, HE JIEKAIIUX B 1 29.04 https://m.edso00.ru/19T903V5N
OJTHOM TNTIOCKOCTH

92 CkanspHOoe MpOMU3BEICHUE 1 30.04 https://m.edsoo.ru/COU6A7EQS

93 DBUHCICHHE yria MLy 1 4.05 https://m.eds00.ru/G3U3FIGEM
BEKTOPAMH B IIPOCTPAHCTBE

94 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 6.05 https://m.eds00.ru/T9S5E2Q4M

95 [Ipocreiinme 3a1aun ¢ BEKTOpaMH 1 7.05 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1 11.05 https://m.edso0o.ru/V8C1B1N5I

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 13.05 https://m.edsoo.ru/D3R5Q6A1D

98 g{i(;iH;HHe 1 creTeMaTatu 1 14.05 https://m.edso0.ru/N3L3C7L9Z

99 g{i?{iu;eﬂue 1 CHETEMATISATI 1 18.05 https://m.edso0.ru/W0Z4C7Y 3K

100 WroroBas koHTpoJsibHas paboTa 20.05 https://m.eds00.ru/R5C5M2X4V

101 HToroBast KOHTpOJIbHASA paboTa 21.05 https://m.edsoo.ru/D8F2MOV7L

102 O6O6HjeHHe 1 cHeTeMaTHatuA 1 25.05 https://m.edso0.ru/KON7X0B8K
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydeHus: o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI

[ToBTOpenue tems! "KoopauHarst

1 BEKTOPA Ha IUVIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npoctpaHcTae”
I1 "C

2 OBTOPEHIE TEMBI KajiﬂpHoe 1 https://m.edsoo.ru/DOAODAL8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpeHue Tembl "Boruucienue

3 yria MeXIy BEKTOpaMH B 1 https://m.edsoo.ru/Y9O8F5W0B
npocTtpaHcTBe"
[ToBTOpenue Temsl "YpaBHeHHe

4 IPSAMOM, MPOXOIAIIEH Yepes3 JIBE 1 https://m.edso0.ru/W5P7F1X0Q
TOYKH"
v

5 PABHEHIE ILIOCKOCTH, HOpMAb, 1 https://m.edso0.ru/NOZ9M5B1P
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
v

6 PABHEHHE TITOCKOCTH, HOPMATE, 1 https://m.eds00.ru/J6Q3H7U4W
ypaBHEHHE TUIOCKOCTH B OTPE3Kax

7 BekTtopHoe npousBenenue 1 https://m.edso00.ru/E3T5Q9X10
e

8 HHCHHPBIC HEPABCHCTRA, 1 hittps://m.eds00.ru/M5B4P8R1M
JMHENHOEe MporpaMMHUpPOBaHUE
e

9 HHefI HPIC HEPABCHCTRA, 1 https://m.eds00.ru/J2R6V8J5T
JTUHEHHOE MPOTpaMMHUPOBAHUE
AHaTMTHYECKHE METOIbI pacyéTa

10 yrila MeXIy MPSMBIMHU B 1 https://m.edsoo.ru/U1E2F6L4N

MHOI'OI'paHHHUKaXx



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N

11

AHaIIMTUYECKHE METO/IbI pacuyéTa
yria MeXIy IIOCKOCTSIMU B
MHOTOTpaHHHKaX

https://m.edsoo.ru/l1P912K6Y

12

13

14

dopmyiia pacCTOSIHUA OT TOYKH
JI0 IIJIOCKOCTU B KOOpAMHATAX

Haxoxnenue pacctossHui OT
TOYKH JI0 MJIOCKOCTH B Ky0e
Haxoxxnenne paccTossHUul OT

TOYKH JI0 TJIOCKOCTH B
MIPaBWJIbHON MHUpamMuie

https://m.edsoo.ru/L4N3C7H3S

https://m.edsoo.ru/K4F7Y9HSE

https://m.edsoo.ru/P1M378S9B

15

KontponsHas padora
"Ananuruyeckas reomeTpus”

https://m.edso0.ru/O6Y9N8J6F

16

17

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHJAPTHBIC MHOTOT'PAHHUKHN

CeueHus MHOT'OT'PAaHHUKOB!
METO CJIICO0B

https://m.edsoo.ru/Y507H6D2I

https://m.edso0.ru/\V0D1G9X1Z

18

CC‘-IGHI/IS[ MHOFOFpaHHI/IKOBI
CTaHI[apTHI)Ie IIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MJIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

[TapannensHble psMbIE U
IUIOCKOCTH: MapaJulebHbIE
CE€UCHUA

https://m.edsoo.ru/USA8B2N7D

20

21

[TapannensHble pAMBIE U
MJIOCKOCTH: pacy€T OTHOLLICHHI

[TapannenbHble IpsiMble U
IUIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIUMUCS IPSIMBIMU

https://m.edso0.ru/G2F7Q7M3lI

https://m.edsoo.ru/H5N8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

22

23

[lepneniuKynsipHbIE NIPSIMBIE U
IJIOCKOCTH: CTaH/IAPTHBIE MAPbI
NEePHEHANKYIISIPHBIX MIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOT'OIPAHHUKOB

[IepnieHauKyIsIpHBIE IPSAMBIE U
IIJIOCKOCTH: TEOpEMA O TpeX
HNEPIEHANKYIIApAX

https://m.edsoo.ru/M6EOE9A1]

https://m.edso0.ru/Z0B5T4K4Y

24

[IepnieHauKyIsApHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUIVH B
MHOT'OI'PAaHHHMKAX

https://m.eds00.ru/S616Z2N2V

25

26

27

28

[ToBTOpEHHME: TUIOIIAAN
MHOTOYTOJTbHUKOB, ()OPMYJIBI JIS
TJI0IIAJIEH, COOOpaKEHUS
mogoous

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, (POPMYJIBI JJIs
TJI0IIAJIEH, COOOpaKEHUS
mogoous

[ToBTOpEHMeE: MIOMAAN
MHOTOYTOJIbHUKOB, ()OPMYIIBI JJIs
TJIOMIAIEH, COOOpaKEHUS
mogoous

IImomanu ceuenuit
MHOTOTPAaHHUKOB: ILJIOIIAI1
MOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 01001t

https://m.edsoo.ru/M8Y7R6C9P

https://m.edsoo.ru/P303B9P5Y

https://m.edso00.ru/J3S0D8G8L

https://m.eds00.ru/T9A2X9T70Q

29

ITnomaau ceuenuit
MHOT'OIPAHHUKOB: ILJIOIIAIN

https://m.edsoo.ru/N3G5E2Q3L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L

ITIOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKEHUS 11O 100MsI

30

31

32

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUs] MHOTOTPaHHUKOB"
O06Bém Tena. O0BeM
IPSAMOYTOJIBHOTO
napaJuleenuneaa

3anauun 00 yABOEHHH Ky0a, 0
KBaJpaType Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/H9J2P1A4]

https://m.edsoo.ru/J517C2D2E

https://m.eds00.ru/O0J1R6V3X

33

CrepeomeTpuyieckue 3a1a4u,
CBsI3aHHBIC C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edso00.ru/T1F1D116C

34

[IpuknanHbie 3a1a9u, CBI3aHHBIC
C BBEIYHCIIEHHEM 00BEMA
PSIMOYTOJIBHOTO
napasuieNienumnena

https://m.edsoo.ru/P6USYOIM1E

35

36

37

O0BEM MPSAMON TPU3MBI
CrepeomeTrpuueckue 3a1auu,
CBSI3aHHBIE C BHIUMCIICHUEM
00BEMOB MPSAMON TPU3MBI
[Ipuxiagnelie 3a1a4n, CBsI3aHHBIE
¢ 00bEMOM TIPSAMOI TPU3MBI

https://m.edsoo.ru/L3X90Q5V8M

https://m.edsoo.ru/M6VOH8Y7R

https://m.edsoo.ru/M2E50416V

38

Brranciaenne 006EMOB Ten ¢
TTOMOIIIBIO OMIPEIETIEHHOTO
uHTerpana. O0bEM HAKJIOHHOU

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

IIPU3MBI

39

40

41

Brruncnenne 06bEMOB Tell ¢
IIOMOUIBIO ONPENECIIEHHOTO
uHTerpana. O0bEM nupamMusl

®opmyna 00bEMa MUPaMUIbI.

OtHolleHe 00bEMOB nmupamu/j ¢

o0IIUM YTIIOM

®opmyna 00bEMa MUPaMUIBI.

OrtHolleHne 00HEMOB nmupamMu/ €

o0IIUM YTIIOM

https://m.edsoo.ru/L8T5DOMS8R

https://m.edsoo.ru/S4P1G4P6H

https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTpuyiecKkue 3a/1auu,
CBSI3aHHBIE C 00BbEMaMU
HAKJIOHHOM MPU3MBI

https://m.edso00.ru/S2M5U3G0K

43

44

45

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C 00BEMaMU
TTUPAMHU/TBI

[Tpuknanueie 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM HAKJIOHHON TIPU3MBI

HpI/IKJ'IaI[HBIC 3aaa4u 110 TEMC

"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM MTHPaMHUIBI

https://m.edsoo.ru/L6U20Q6S8K

https://m.edsoo.ru/G2P3V6P4C

https://m.edso0.ru/O3H9B7 X4V

46

[Tpumenenue o0BEMOB.
Brraucnenue pacctostHust 10
TUIOCKOCTH

https://m.edso0.ru/FOA1T6F3Z

47

Kontponbnas padora "O0bEmM
MHOTOTpaHHUKA"

https://m.edsoo.ru/F3G2U1F6N

48

[unuHaprYecKkas NOBEPXHOCTD,

https://m.edsoo.ru/B2R8N4E5X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

49

50

51

Munmusp. [psamoii kpyrosou
nuuHAp. Ilnomans nosepxHocTH
LUJUHAPA

Konunyeckas NoBEpXHOCTB,
o0pa3yronye KOHUYECKOn
nosepxHoctu. Konyc

Ceuenue KOHYCa IIJIOCKOCTBIO,
napanneﬂbﬁoﬁ IINIOCKOCTHU
OCHOBAHHA

https://m.edsoo.ru/17V3W0V1B

https://m.edsoo.ru/Z705V5F0T

https://m.edsoo.ru/A1P1E8Z1V

52

Y ceu€HHBIN KOHYC.
N300pakeHre KOHYCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

54

55

[Tnomank 60KOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA

[Tnomans 60KOBOM OBEPXHOCTU
Y TIOJIHOM NTOBEPXHOCTU KOHYCa

CrepeomeTpryuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUECHUH
WIMH]PA, KOHYyCca

https://m.edsoo.ru/A2N3J7D2Z

https://m.edsoo.ru/A0VOISL1K

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTpuuecKue 3a1a4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
IIOCTPOEHUEM CEUECHUH
WIMH]pA, KOHYyCca

https://m.edsoo.ru/J5SUOH2A2M

57

[Ipuknagabie 3a1a49u, CBSI3aHHbIC
C MUIUHAPOM

https://m.edso00.ru/Z900X4X9Z



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z

58

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIC
C TWIUHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

60

61

Cdepa u map

[epeceuenue chepsl u mapa ¢
wIockocThio. Kacanue mapa u
cepsl mI0cKocThi0. Bua u
U300pakeHHe Iapa

[Tepeceuenue chepsl u mapa c
iockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300pakeHue mapa

https://m.edsoo.ru/D2M8Q1Q9M

https://m.edsoo.ru/Q0V2D9T2C

https://m.edso00.ru/T1S7U4C8E

62

Ypasaenue chepsl. [Lomans
cthepsl 1 e€ yacTeit

https://m.edso0.ru/O4A7V3I3L

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeomeTpruecKkue 3aJauu Ha
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CHEPOH U MIapoM,
MOCTPOEHUEM UX CEUECHUI
IJIOCKOCTBIO

CrepeomeTpuuecKkue 3aJauu Ha
JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoM,
MOCTPOEHUEM UX CEUCHU
MJIOCKOCTBIO

[pukiagHbpie 3a1a4n, CBSI3aHHbBIC
co cthepoii u mapom

https://m.edsoo.ru/M1U5L5B8Z

https://m.edsoo.ru/A7L8S8UGE

https://m.edsoo.ru/F8W7Q8M8S

https://m.edso0.ru/P0T2G5X0D

67

[ToBTOpEHME: OKPYKHOCTH Ha
MJIOCKOCTH, BHIYMCIICHUS B

https://m.edsoo.ru/F9C9G7A1V



https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

OKPYXKHOCTH, CTaHJaPTHHIC
monoous

68

69

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd U MHOTI'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/M9X1Y9C1M

https://m.edsoo.ru/N4BOF4R3E

70

3amauu o Teme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/A6W6V5B7D

71

72

KonTtponpsHas padora "Tena u
MOBEPXHOCTHU BpaleHus"
O0BeéM muuHapa. Teopema 06
00BbEME IPSAMOTro LUIMHAPA

https://m.edsoo.ru/Y9Q1P8D6A

https://m.edsoo.ru/S4D1E8J7S

73

Brruucienue 00bEMOB TEII €
TTOMOIIIBIO OTIPENEITIEHHOTO
uHTerpana. O6bEM KoHyca

https://m.edso0.ru/G2P3E3T9N

74

75

76

ITmomamy OOKOBOI U ITOJIHON
MOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3aaauu,
CBsI3aHHBIE C BBIYHUCIEHUEM
00BEMOB IMIIMHIpa, KOHYCa
[IpuknanHblie 3a1a4u MO TEME

"OO0BEMBI U IUIOLIAIN
noBepxHocTen Ten"

https://m.edsoo.ru/H0Z3J5B0L

https://m.edsoo.ru/ROB3L5Q3H

https://m.eds00.ru/GOM9IN4VIR

77

O06béM 1mapa 1 mapoBOro
cektopa. Teopema 00 06bEMe
mapa. [lnomans chepsl.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BBIUMCIICHUEM

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
https://m.edsoo.ru/H0Z3J5B0L
https://m.edsoo.ru/R0B3L5Q3H
https://m.edsoo.ru/G0M9N4V9R
https://m.edsoo.ru/U8E8V1S8K

00BEMOB 11apa, I1apOBOTO
CETrMEHTA U IapOBOTO CEKTOPa

78

[IpukitagHblie 3ana4m 1o TeMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIIAJIbIO
cdepsl. COOTHOMICHUST MEKTY
TUIOINAISIMHA TTIOBEPXHOCTEH 1
00BpEMaMU ITOTOOHBIX TEN

https://m.edsoo.ru/F2B9V6K3V

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne o0béma npu
nogobun. CtepeomMeTpuyecKue
3aJ1a4yM, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB TET U
TUTOIIA/IH TOBEPXHOCTEH

https://m.edso0.ru/Y7S7CONOM

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX

TCII

https://m.edsoo.ru/E7Y1D1J8F

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO puryp. O0mue
CBOICTBA JBHKCHUHN

https://m.edso0.ru/P8X9Y9K9N

82

Buapl nBukeHnil: napamiebHbIN
MEPEHOC, IEHTPAJIbHAS
CUMMETpPHUS, 3€pKaJIbHAs
CHMMETpPHUS, TOBOPOT BOKPYT
IpSAMOi

https://m.edsoo.ru/F5A906K6N

83

[IpeoOpazoBanms mo100wus.
[Ipsimas u chepa Diinepa

https://m.edso0.ru/X0U1R7EOM

84

I'eomerpuueckue 3agaun Ha

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
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MMPUMCHCHUC NBUKCHUA

85

86

87

88

89

90

KoHntposbnas padota "BekTopsl B

npocTtpascTae”

O6o06matomee moBropenue 11
MOHITHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CUCTeMaTH3aIlus 3HAaHUI:
"ITapanienbHOCTb NPSMBIX U
MJIOCKOCTEH B MpocTpaHcTBe"

O6o6matomee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTEeMAaTH3aIus 3HaHUH
"BekTopsl B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTu3alus 3HaHUM:
"BexTops! B mpocTpaHcTBe"
Ob6o6maroee nopropenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—11 knaccos,

cucreMaru3amnus 3Hanui; "Oo0bpeM

MHOTOrpaHHHUKa"
Ob6o6maromee nosropenue 11
MOHSITUH U METOJOB Kypca
reomerpun 10—-11 knaccos,

cucremarusanus 3gaguii: "O0beM

MHOTOTpaHHUKA"

https://m.edsoo.ru/L9T1Y8E7S

https://m.edsoo0.ru/O711L7S8D

https://m.edsoo.ru/Z0T217VIN

https://m.edso00.ru/X1L4M9T7S

https://m.edsoo.ru/L8B7K5P7L

https://m.edso0.ru/A8T9G9D2P



https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P

91

92

93

Ob6o6maromee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cUCTeMaTu3allus 3HaHU:
"[Lomiaau moBEpXHOCTH U
00BEMBI KpyTJbIX TET"

O6o6matomee moropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"Ilnomaam moOBEpXHOCTH U
00BEMBI KpyTJbIX TEN"

HtoroBast KOHTpoJbHAs paboTa

https://m.edsoo.ru/D2R2A7N5Y

https://m.edsoo.ru/GOH6WSL1I

https://m.edsoo.ru/A2T8K400H

94

95

Wrorosas koHTposibHas paboTa

[ToBTOpenue, 06001IeHUE U
cUCTeMaTH3aIlHs 3HAHUH

https://m.edsoo.ru/P6R5P8U7U

https://m.edsoo.ru/C7F7Y 376K

96

Wcropus pa3BuTusi crepeoMeTpun
KaK HayKH U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/ROCOESD10

97

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/M8M4H1Y2T

98

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D

99

Wcropus pa3BuTus cTepeomMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

https://m.edsoo.ru/USL3A9HS8I

100

Hcropus pasBuTHs CTEpEOMETPUN
KAaK HayKU U €€ posib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/A7M5S2P5M

101

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R

102

Wcropus pa3BuTus crepeoMeTpun
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JUHEWHBIN Yros JBYTpaHHOIO yIiia, IpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BH/bl MHOIOIPaHHUKOB (IHMpamulia, HpPU3MA,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUE T'€OMETPUUYECKUX BEJIMYMH MO oOpa3nam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH  CTaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TIPSMBIMA
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TIPH

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3adad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOﬁ U IIIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIOHIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIPU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTedinne MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIICHUHN CTEPEOMETPUUYECKHX 3a71a4
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallUH ¥ MPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOUCKA PEIICHHUS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewaTb ~ MpakTMYECKWE  3aJaud,  CBS3aHHbIE C  HAXOXJICHHEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIMHAPHUYECKAs IOBEPXHOCTb, OOpasyromue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHS TEIl BPAIICHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHUK, BIMCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOMICHHUS MEXKY IIOMAASIMK TOBEPXHOCTEH B 00bEMaMu
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUTYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (QUTyp: BUJI CBEpXy, COOKY, CHHU3Yy; CTPOUTh CEUYCHHS TEl
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IMIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpI/IpOBaTI) IMOHATHUAMUA: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOPAMH, CKAJIIPHOC IMPOU3BCACHUC BCKTOPOB, KOJJIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PECUICHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh MPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHU4ecku cGopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE T€OMETPUHU, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue MpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIe
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, NapAUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHIII/IKy.HHpHOCTB HpﬂMOﬁ U IUIOCKOCTU: MNCPHCHAUKYIIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIAY MPSAMOU U IIJIOCKOCTBIO, IBYTPaHHBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. Ilupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHWE IUPAMUJBL,
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMUJBI, MpPAaBHJIbHASA U YCEUEHHAs] MHUpPaAMUA.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
NpaBUJIbHAS TPEYroybHAs MUpaMKJIa U MPAaBUIIBHBINA TeTpasap, kyo. IIpencraBnenue o
IIPABWJIBHBIX MHOTOIPDaHHUKAax: OKTaj’ap, MAOACKa’aAp MU ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIANNM YCEYEHHOM NMUPaMUIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTh, 00pa3yrolie KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIonaas MOBEpXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHarmu Ten BpaleHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 oO6BEMe. OcHOBHBIE cBOicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0O)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpJAMHAT B TpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I IPU PELICHUHA TEOMETPUUECKHX 3a/1a4




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

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCECTBO, OIICpalluyi HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33]1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTeJIeM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 00Iunit
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, mpeodpasoBaHus APoOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCTpuYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh I[OCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MIPOU3BOJUTh apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMenue ONCprUpOBaTh MNOHATUAMH: pPALUOHAIBHBIC, HWPpalUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM; YMCHHUC PpCLIIATb YPABHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

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

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HETpepbIBHAS (PYHKIIUS, aCUMOTOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUN (YHKIMHA, HAXOAWUTh YpaBHEHME KacaTeJbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJIb30BAHUEM arllapara MaTeMaTHYecKOoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTErpaga; MNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOroO MOACIMPOBAHUA C

NoMOILI0 AU epeHInanbHbIX YpaBHEHUH

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaThb (OpMyJIaMH 3aBUCHUMOCTH MEXAY BEIUYHMHAMU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJIATH BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHMBATh IPABAONOAOOHOCTh pPE3YJIbTAaTOB;, YMEHHUE MOJEIUPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh MOHATHAMU: CpefHee apudMeThuueckoe, MeauaHa,
HauOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, JUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(opMaIrio, MpeICTaBICHHYIO B Ta0JIUIIaX, HA JUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEANIbHBIX IMPOLIECCOB U SIBICHUH; MPEICTaBIATh
uH(pOpMalLlMI0O € TOMOUIbI0 TabMUIl W JAMarpaMM; HCCJIelI0BaTh
CTAaTHCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpaPuuecKux
METOJ/IOB U AJICKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIIEI0BATh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
GOpMyIbI CIOXKEHHSI U YMHOXXEHUS BEpOSITHOCTEH, (HOpMyIly MOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHAaTOpHBIC (AKTBI U (GOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI; YMEHUE TPUBOJUTH MPHUMEPHI MPOSBICHHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTH BEPOSITHOCTHYIO MOJICbh U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TpEXIPaHHBIM Yroj, CKPEeIUBAIOIIUECS MPSMbIE, IapaluIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pacCTOsIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HCIIOJIb30BaTh IIPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIaAb (QUTYpBI, 00bEM (GUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTU TMHUPAMHIBI, TPU3MBI, KOHYyca, HUIUHApPA, O0BEM Kyda,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHUE CTPOUTbh CEueHHe
MHOTOTpaHHHMKa, U300pakaTb MHOTOI'PAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs] U3ydaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIebHBIA MEPEHOC, CUMMETPHsI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJWUTh T'COMETPHYECKHUE BEIWYMHBI (IJTMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12

13

YMmenue ONCpUpPOBATh NOHATUAMU: IIPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BCKTOpHLIﬁ u KOOpZ[HHaTHLIP’I METON

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ METOA AJIst pCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia v BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTEIIEHU

14 Crenens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHbIM IoKa3aTeseM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIWMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKUIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuueckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hayana maTemaruueckoro anaiusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOonblIero 1 HauMEHbLIEro 3HaueHUs (YyHKIUMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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