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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEIrO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCLUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUU
0Oy4arolMMUCS MOHATUHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PEIICHUH I'€OMETPUUYECKUX
3a1a4, YMEHHME BBIIBUIaTb W OINPOBEpPraTh THUIOTE3bl HEMNOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
¢duznyeckux 3aaay.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE HHAMBUAYAJIbHBIX CHOCOOHOCTEM O0OyYarolmuXcsi MpH
U3YYEeHUU TEOMETpUM uepe3 O00EeCredYeHHe BO3MOXKHOCTU NPUOOpPETEHUs U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAHUEM 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
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  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;

(dbopMUpOBaHKE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEISAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJCIIN;

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

dopMupOBaHHE yYMEHHs BIaJE€Thb METOJAMHU JI0Ka3aTEeIbCTB M aJrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUHN, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECa K U3YUCHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCHMOCTEH 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 IMJIOCKOCTM 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 COJIEPKATEIbHBIM 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
MPOTPaMMBbI, pacHpeeEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENIBHO, 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  ycnmoBus i auddepeHuranuu 00OydeHHs,  [OCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyaymiel mpodeccuu, obOecrnedrBas MPEEMCTBEHHOCTbh MEXKIY
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 HEJIEINIO).



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 TMpsSMBIX B IPOCTPAHCTBE: IE€pPECEKaroIurecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
U 1ockocT. [lapamienbHOoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: IapajulesibHbIC
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 IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSMOW M INIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
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! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOTOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IMOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMeETpUss B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJICHHBIE W IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. IIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJMHAaTaMH TO4YEK. YTOJ MexXay BeKkTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEeU€HHBIH KOHyC, cdepa, map. BzanMHoe pacronoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M cieactsus u3 He€. OO0béM 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 miockocThio. [loHSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIACH ITOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymuienbHO YW TNEPHEHAMKYJSIPHO OCH), CEYEHHUS KOHyca (mapaliiesibHble
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpaHctBe. Omnepanuu HaJl BeKTOpamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBkenus npoctpancTBa. OTtoOpakeHus. [[BMXKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOU LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEICHUSA, CBSA3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHOro 00pasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdI00Us, HHTEpeCc K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaréMaTH4eCcKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTAroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeNICHUs TOHATHM, yCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KilacCU(pUKALUH,
OCHOBaHUS JJ1s1 0000UIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00BbEKTaAMMU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

MPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IIpOILlecCa, a TaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HUHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me U CXOJCTBO MO3UILIMHA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHH.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

CamoopraHuzanms:

COCTaBIISITh IIJIaH, aJITOPUTM PEUICHHS 3a/1auH, BEIOMPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIQJIeTh HAaBBIKAMU  MO3HABAaTEIbHONH  pediekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHHUs
MaTeMaTUYECKON 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBSICHATH MPUUNHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThl mTpu pemieHnH YYeOHBIX 3adad, NPUHUMAThL IIeIh COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JAaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO  OMEpUpOBaTh TMOHSATHUSIMHU, CBS3aHHBIMU C YIJlaMd B
IPOCTPAHCTBE: MEXIY MPSAMBIMH B NPOCTPAHCTBE, MEXKAY NPAMOU H
IUIOCKOCTBIO;

CBOOOJ/IHO OIIEPUPOBATh MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMU;
CBOOO/IHO PACIIO3HAaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHMKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunena, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHHMA  JJIA
KJIacCU(pUKaLUY;

CBOOO/JIHO  ONEpUPOBAaTh  IOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPaJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKUE (DUTYp HA IJIOCKOCTh, BBIMOJHATH M300pakeHHs (puryp
Ha IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPAHHUKOB Pa3JU4YHBIMH METOJAMH, BBIITOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHMCIIATh  IUIONIAJAM  TOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

cBOOO/IHO ONEPUPOBATh NOHATUAMU: CUMMETPHS B IIPOCTPAHCTBE, LIEHTD,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUU
durypsr;

CBOOO/IHO OINEpPUPOBATh MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHS HAJl BEKTOPAMH;

pemaTth 3aJadyd Ha JO0Ka3aTelIbCTBO MAaTEMAaTUYECKUX OTHOIIEHWH U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSSI W3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;
U3BJIEKaTh, NPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEpTEkKax U PUCYHKAX;

OPUMEHATh TMOJYYEHHbIE 3HAHUS Ha MPAaKTUKE: CpaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yYCHHbIE MOHSTHUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
npo0sieMbl, MOJEIMPOBATh pEalbHbIE CUTyallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX



NOHATUNH M TEOpeM, ammapara aiareOpbl, peliaTh MPaKTUYECKHe 3aJauH,
CBS3aHHBIC C HAX0XKJICHUEM F€OMETPUYECKUX BEJINYNH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH (yHJaMEHTA Pa3BUTUSI TEXHOJIOT .

K konity 11 kiacca oOyJaromuiicss HayquTCs:

CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OIEepUpPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpPAICHUS: IIWIMHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CITOCOOBI TIOJTYYICHHSI TEIT BPAIICHUS;

KJIacCU(UIIMPOBATh B3aUMHOE PACIOoKeHue c(hephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpalllCHMUS,
O00BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHS,
TCOMETPUUYECKHUX TEN ¢ IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMA C KOMOWHAIMSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUIIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOJIOOHBIX TEI;

n300pakaTh u3y4aembie (UTYPHI, BBIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJ BPAIICHUS;

W3BJICKaTh, WHTEPHPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QuUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOTHO OTIEPUPOBATH MMOHATHEM BEKTOP B IMMPOCTPAHCTBE;

BEITIOJTHATH OTEpaIiiy HaJl BEKTOPAMH,

3aJ1aBaTh MIIOCKOCTh YPABHCHHEM B ICKAPTOBOW CHCTEME KOOPIMHAT;
peraTh reOMETPUUECKHE 3a/1a4l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUW OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOIa TIPU PEIICHHH,
CBOOOJHO ONEPHPOBATH TOHATHSAMH, CBSI3aHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHUH;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalICHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IIPH TTIOBOPOTE BOKPYT MPSIMOU, TTpeoOpa30BaHus MOA00HS;



CTPOUTH CEYEHUS] MHOTOTPAHHHMKOB M TE€J BpAILCHUS: CEUCHHS LWIMHIIpA
(mapayienbHO U NEPHEHIUKYISIPHO OCH), CEUYCHHUS KOHYCa (MapaiieabHbIe
OCHOBAHUIO ¥ IPOXOSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUU: METOJl CJIEJIOB, METOJ
BHYTPEHHETO MPOSKTUPOBAHHUS, METO/I MIEPEHOCA CEKYIIECH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSATh TeOMEeTpUUueckre (aKThl I PEIICHHUS CTEPEOMETPUICCKUX
3a/1a4, MPEANoJaraloluuX HECKOJbKO IIaroB peHIeHUsl, €CIU YCIOBHS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemaTth 3aJaud Ha JI0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOIICHUA U
HaX0JICHUE TEOMETPUUECKUX BEIUYUH;

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

OPUMEHSATh  TIOJIyYCHHbIE  3HAHUS  Ha  TPAKTUKE:  CPaBHUBATh,
aHaJU3UPOBATh U OLICHUBATH PEAIbHBIC CUTyaIlMU, MPUMEHSATh U3yUCHHBIC
MOHATUSI, TEOpPEMbI, CBOWCTBA B TMPOIECCE IOUCKA  pPEIICHUs
MaTeMaTH4ecKu  COPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
pealbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPHUHU, HCCIEIOBATh IOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHATUA U TEOpEM,
ammapara anreOpbl, peniaTh MPAKTUYECKHE 3a/lauyd, CBSI3aHHBIE C
HaX0XXJICHUEM T€OMETPUYECKUX BEJIUNUMH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM Koamecreo acon dyeKkTpoHHbIe (LM POBbLIE)
n/n NPOrpaMmbl Bcero Konrpoarurie o0pa3oBaTejbHbIe pecypchl
padoThI
1 BBenenue B cTepeoMeTpuio 23 1
5 B3anMHoe pacnosioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
IIPOCTPAHCTBE
4 HepHeHHI/IIiynﬂpHOCTI) MPSIMBIX U o5
TUTIOCKOCTEH B MMPOCTPAHCTBE
VYriel 1 paccTosTHUS 16 1
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




11 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
1 AHanuTH4eckasi reoMeTpus 15 1
5 [ToBTOpEeHME, 0000IIEHNE 1 15 1
CUCTeMaTH3alusl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpameHus 24 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHuUs 5 1
7 [ToBTOpEeHUEe, 06001IIEHNE 1 17 5
CUCTeMaTH3alus 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne JJIeKTPOHHBbIE HU(PPOBHIE YueOHas
n/n Tewa ypoka Bcero Koutpobire o0pa3oBaTe/bHbIE PeCypChl HeJ1eJIst
padoTshI
OcHoBHbI€ NpaBUiIa U300pakeHUs Ha | Hexens
1 PUCYHKE TJIIOCKOCTH, MapalIeIbHbIX 1 https://m.edsoo.ru/FOIMGVRWHE
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka cenTAOps
[ToHsATHS CTEpEOMETPHUH: TOUKA, IpsiMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE | Henens
2 IpaBujIa N300paKEHUs Ha PUCYHKE 1 https://m.edsoo.ru/SECB310PZ ———
IJIOCKOCTH, NMapaJIJIEJIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsTHs: MepeceKkarouecs MIOCKOCTH, | Hexens
3 IIEPECEKAIOIIMECS IPsIMasi ¥ IUIOCKOCTb; 1 https://m.edsoo.ru/T2NNAUSWK cenTsps
MOJIYTIPOCTPAHCTBO
[TonsTHA: EpeceKaroIuecs MIOCKOCTH, 2 Hexens
4 [IEPECEKAIOIIMECS MPsIMast U IUIOCKOCTb; 1 https://m.edsoo.ru/7KZVSHHVO S————
MOJIYTIPOCTPAHCTBO
MHororpaHHuKH, H300paKeHne 2 Hexens
5 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1 https://m.edsoo.ru/AHGUTWH2F
HECYIIECTBYIOINUX 00HEKTOB CeHTAOP
MHororpaHHuKH, U300paKeHUE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1 https://m.edso00.ru/88UACE52Y 2 eI
HECYIIECTBYIOINUX 00HEKTOB CeHTAOP
7 AKCHOMBI CTEPEOMETPHH U TIEPBBIC 1 https://m.edsoo.ru/IDKRAGO3N 3 Henens
CIIEAICTBUS U3 HUX CEHTAA0ps



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N

8 AKCHOMBI CTEPEOMETPUHU U IIEPBBIE https://m.edsoo.ru/ZIP3R7LO2 3 Henend

CJIECTBUS U3 HUX CEHTAA0ps

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
9 CJIEJICTBUS U3 HUX. CHvOCOGBI 3aJlaHus https://m.edsoo.r/AOXIXEDYR 3 Henensd

IIPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE. CEHTS0ps

O0603HaueHUs MPSAMBIX U TUNIOCKOCTEH

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX 4 wenens
10 pEbpa. M300paxkeHne nepeceueHust https://m.edsoo.ru/EVUE9AZ7J

IIOJIyYEHHBIX IIIOCKOCTEN. PackpammmBanue centA0ps

IIOCTPOECHHBIX CEYEHUN pa3HbIMU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBbI, KOTOPBIE ITPOXOJAT Yepe3 UX 4 wenens
11 pédpa. N3o0pakeHne nepecedeHms https://m.edsoo.ru/XT1VCSWB2

ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue ceHTAOpA

MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u

MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX 4 nexens
12 pédpa. N3o0pakeHne nepecedeHust https://m.edsoo.ru/08LAY6GMF

ITOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue ceHTAOpA

MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETaMU

N300paxenune cedyeHuit nmupamuibl, Kyoa u

MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 UX | Hexens
13 pé6pa. N3o0pakeHune nepeceueHust https://m.edsoo.ru/EKWHLAWS84

MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue OKTA0pA

MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

. 1 Hemens
14 Merton cnesoB st MOCTPOSHUS CeUSHU https://m.edso0.ru/1JO0N3100
OKTSIOPS

15 Meton cieoB U1l IOCTPOEHUS CEUEHU M. https://m.edsoo.ru/DDABJTC2N 1 Henensa



https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

CaolicTBa niepece4eHni NpsIMbIX U

OKTAODA

IIJIOCKOCTEH
Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH. > Here
HEIEeNs
16 CaolicTBa niepece4eHni NpsIMbIX U https://m.eds00.ru/SN3SSUSEQ g
. OKTAODA
IUIOCKOCTEH
[TocTpoeHue ceueHunii B mupamMu/ie, Kyoe mo
TpéM TOouyKaM Ha péopax. Co3nanue 2 Hexensa
17 P P P A https://m.edsoo.ru/HFW637QDR A
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB OKTSIOpst
MOCTPOEHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue 2 Hexensa
18 p p P A https://m.edsoo.ru/L62FFLCBW A
BBIHOCHBIX YEPTEKEH U 3alKCh I1aroB OKTSIOPS
MOCTPOEHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM ToukaM Ha péopax. Co3maHue 3 Henmens
19 P P P A https://m.edso0.ru/JIAQIJNZCX A
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB OKTSIOpst
MIOCTPOEHUS
[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3maHue 3 Henmens
20 P pebp A https://m.eds00.ru/XJEZARSTO A
BBIHOCHBIX YEPTEKEN U 3aMHCh 11aroB OKTSIOpst
MOCTPOEHUS
[ToBTOpenue mnanumerpun: Teopema o 3 Hene
HEneas
21 IPONOPIMOHANBHBIX 0Tpe3kax. [lonodue https://m.edsoo.ru/L3FYZLILR )é
OKTS10ps
TPEYrOJIbHUKOB p
[ToBTOpenue mnanumerpun: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha 4 yenensa
22 https://m.edsoo.ru/TP9F3DVV1 !
BBIHOCHBIX 4epTexkax. McTopus pazButus OKTSIOPS

IJIAHUMETPUU U CTEPEOMETPUH



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

93 KonrponbHas pabora "AKCHOMBI https://m.edsoo.ru/EBLE9SZ1 4 nenens
crepeomerpun. Ceuenus" OKTSIOPS
B3anMHOe pacnonokeHue npsmbIx B

24 npoctpancTBe. CKpenBaromuecs npsmoie. https://m.edsoo.ru/TY O90BHKY 4 nenens
[Ipu3Haky CKpeIMBaIOIINXCS IPAMBbIX. OKTAODA
[TapanienpHble IpsIMbIE B IPOCTPAHCTBE
Teopema o cyniecTBOBaHUH U
€IMHCTBEHHOCTH NPSAMOM MapaijiesibHOI

o5 JTAHHOW MPSMOi, HpOXOII?[HI?f/'I yepes TOiIKy https://m.edsoo.ru/CYUQMU9K9 2 Henens
IIPOCTPAHCTBA U HE JieXKalllel Ha JTaHHOU HOSIOPSI
npsMoi. JlemMma o nepecedeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO
[TapanmnenbHOCTb TpeX MpsiMbIX. Teopema o 2 Hexers

26 TpEX MmapajuleNbHbIX NpsAMbIX. Teopema o https://m.edsoo.ru/TRPMZB3MZ I
CKPEILMBAIOIINXCS MPSMBIX
[TapannensHoe npoekTHpoBanue. OCHOBHbBIE

97 CBOMCTBA MapaJlIEIbHOTO MPOEKTUPOBAHUS. https://m.edso0.ru/03GREOWZY 2 Henens
N3o0paxenue pa3Hbix Guryp B HOSIOPsT
MapaJuIeIbHON MPOEKIINH
enTpanbpHas nmpoekuus. YToiui ¢ 3 Henens

28 COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII https://m.eds00.ru/Z5FPAGSHI HoS6DA
MEX1Y IPSIMBIMU
3azauu Ha JOKa3aTeJIbCTBO U UCCIIEI0BAHUE,

29 CBA3aHHBIC C PACIIOJIOKEHUEM IIPSIMBIX B https://m.edsoo.ru/7W31COFG6 Ii;eg[;;ﬂ
IIPOCTPAHCTBE
[TonsATHA: mapamienbHOCTh MPSMON U

30 IUTOCKOCTH B HpOCTpaHC:l:Be. [Tpu3nak https://m.eds00.ru/N18CU003L 3 Henmens
MapaJuIeIbHOCTH MIPSIMON U TUIOCKOCTH. HOSIOPS

CaolicTBa napaieIbHOCTH IPSIMOH U



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

IIIIOCKOCTH

FGOMeTpI/I‘ICCKI/IC 3aa41 Ha BBIYHMCIICHHUC U

0Ka3aTeJIbCTBO, CBA3AHHBIC C 4 nenens
31 s . https://m.eds00.ru/2DD9X2MQ3 A
MapajuIebHOCTHIO MPSMBIX U TIOCKOCTEH B HOSIOpst
MIPOCTPAHCTBE
[TocTpoenue ceueHus, MPOXOISIIETo Yepes
AHHYIO NPSIMYIO Ha YEPTEKE U 4 Henens
32 JGHHYIO TIPAMY Up N . https://m.edsoo.ru/1P06R5839 A
napajuieIbHOTO APYrou npsiMmoit. Pacuér HOSIOpst
OTHOIIICHUN
[TapannensHas MpoeKus, MPUMEHECHHUE IS
IIOCTPOEHHUS CEUYEHHUH Ky0a 1 4 Henens
33 p }: https://m.edso00.ru/930T7FLSK A
napautenenumnena. CBorcTaa HOSIOPS
napajuieJienuIea U mpu3Mbl
ITapannensuele mwiockocTu. IlpusHaxku 1 Henmens
34 P P . https://m.edsoo.ru/QFUJAHV88 A
MapaiebHOCTH JBYX TIOCKOCTEH JeKaopst
Teopema 0 mapajieIbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH, IIPOXOISIIEH 1 Henens
35 g POXOZAIEY https://m.eds00.ru/2WGA4W4XNO A
4yepes TOUKY, He MPUHAANIEKAIYIO TaHHOM JeKadpst
IUIOCKOCTH U CIEICTBUS U3 Heé
CaoiicTBa napamieiabHbIX MIOCKOCTEN: O
[MapaJuIeIBHOCTH IIPSAMBIX IIEpECEUECHUS IIPH 1 Henmens
36 P p P P https://m.edso00.ru/3KIKV3ROG A
MepECEYCHUH IBYX MapaJIeIbHBIX nexkaopst
IUIOCKOCTEMN TPEThEU
CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapauIeIbHBIX MPSMBIX,
. 2 Henens
37 3aKIIFOYEHHBIX MEXAY MapATIEIbHBIMUA https://m.edsoo.ru/QLA4PYRAT 5
nexkaopst

IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMO ¢
JBYMSI TTApAIIJIETbHBIMU TJTIOCKOCTSIMH



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT

I1 : I1 2
38 oBTopenne: Teopema Iugaropa na https://m.edso0.ru/9VIZIWCE] HeAct
IJIOCKOCTH nexaops
I1 : 2
39 OBTOPCHIE: TPHTOHOMETPI https://m.edsoo.ru/Z6FNNNT5D HeAcit
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA nexaops
Caoii 0 3 Hene
40 BOHCTRA YDA T TPAMOYTOIRHOTO https://m.edsoo.ru/HYNIQ785Q HeAsI
napajuleJienune1a nexaops
41 Brruucnenue niuH oTpe3KoB B KyOe u https://m.eds00.ru/FZBZVPOEC 3 Henensd
IIPSIMOYTOJIBHOM TIapajuleIIeuIe1e nexaops
[lepneHMKyIAPHOCTD NPSMOM U 3 Here
Heaens
42 IJI0CKOCTH. [IpH3HaK nepneHuKyIsipHOCTH https://m.edso0.ru/I8F8HOGG3 . aIé
Kaopst
IIPSIMOM U TNIOCKOCTH A P
[lepneHIMKYIAPHOCTD NPSIMON U A Hexens
43 mockocTH. [Ipu3Hak nepneHuKyIspHOCTH https://m.edso00.ru/K38BG31ZH eKaIé ;
MPSIMOM U TUIOCKOCTH A P
Teopema o cyniecTBOBaHUH U
7 i 4
44 €IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH https://m.edsoo.ru/WE3MTSAES Henens
4yepe3 TOUKY IPOCTPAaHCTBA U nexadps
NEPIEHIUKYIIIPHON K INIOCKOCTH
45 [110CKOCTH ¥ NEPIEHANKYIISAPHBIE HM https://m.eds00.ru/OKTGKHNSI 4 wenerst
IIPSIMBbIE B MHOTOTPaHHHUKaX nexadps
46 [InockocTu ¥ epneHAUKYISIPHBIE UM https://m.eds00.ru/SIVIAWIW3 5 Henens
MpsiMble B MHOTOTpaHHHUKAX JieKaopst
47 Ilepnennukynsp u HaknoHHas. [loctpoenue https://m.edsoo.ru/KIPILAZCX 5 Henend
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO nexadps
I1 ! 5
48 EepIEHIUKYIIp U HakIIOHHAadA. IlocTpoeHne https://m.edso0o.ru/211IUD45PR Henens
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO nexadps
49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas https://m.edsoo.r/CNELPAIUS 2 "Henens
u oOpartHas) STHBaPS



https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5

Teopema o Tpéx nepneHAUKYIspax (mpsamas

2 Hexensa

50 https://m.edsoo.ru/IPCG564WN
u oOpartHas) STHBapS
2 Henens
o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU https://m.edsoo.ru/KAEHQ3E9E
STHBapPSI
ITonck nepneHIUKYISIPHBIX IPSIMBIX C 3 Hemens
52 PHCHAMKYIP p . https://m.edsoo.ru/EBYVPSMSI a
MTOMOIIIbIO TIEPIICHAUKYJISIPHBIX IJIOCKOCTEH STHBapS
3 Henens
53 OpToroHaibHOE IPOSKTUPOBAHUE https://m.edsoo.ru/GP0ZX8VHE s
STHBaps
[Toctpoenue ceueHwmii Kyoa, MPU3MBI, 3
Heaems
54 MPaBUJILHOM MUPAMHUJIBI C TIOMOLIBIO https://m.edsoo.ru/F5ZMOA1AE et
SIHBapA
OPTOTOHAJIBHOM MPOEKIINH P
[Toctpoenue ceuenuii Kyoa, MpU3MBlI, 4
HeeIs
55 MPaBUJILHON MUPAMUJIbI C TIOMOIIBIO https://m.edsoo.ru/T50FUDOQJ 8
STHBapsL
OpPTOTOHAJILHOM MPOEKIINH P
CummeTpus B IpOCTPAaHCTBE OTHOCUTEIBHO 4
HeAeIs
56 mockocTy. [lnockoctu cuMmMerpuil B https://m.eds00.ru/N77K7ZM8K 8
STHBapsL
MHOT'OTPaHHUKAX p
IIpu3Hak mepneHIuKyISIPHOCTH OPSIMOU U 4 genens
57 P PHCHMKYIEP p https://m.edsoo.ru/L9E703U3V a
TIJIOCKOCTH KaK CIIEJICTBUE CHUMMETPUH STHBaPS
IIpaBuinbHbIe MHOTOTpaHHUKU. Pacuér 5 Hene
58 p 5 P https://m.eds00.ru/Z9E166HHZ Hene
PacCTOSTHUM OT TOYKH JI0 TIIOCKOCTH STHBAPS
IIpaBunbHBIC MHOTOTpaHHUKU. Pacuér 5 Henens
59 p N p https://m.edsoo0.ru/TISUOWZTH a
pPAacCTOSIHUM OT TOYKH IO MIOCKOCTH STHBapsl
Crioco0ObI OMyCTUTD MEPIIEHIUKYIISPHI: 5
HeIeIs
60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON https://m.edsoo.ru/DHFUCBWO6 g
STHBapsL
IpsAMOI P
Casur no HelmapauieIbHOM MPSIMOH, 1 Hene
61 8 P P https://m.edso0.ru/9OANVFEIE Heneit

W3MEHEHUE PACCTOSHUI

dheBpans



https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E

Konrponsnas padora "B3anmuoe

1 Henens
62 pacIoioKEHNE MPSIMBIX U MNIOCKOCTEN B https://m.edsoo.ru/JW5UZNN8J o A
eBpais
npoctpaHcrtae" P
[ToBTOpeHue: yroji Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B 1 Henens
63 P P https://m.edso0.ru/SKORHWDFQ 8
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpeMa beBpais
KOCUHYCOB
[ToBTOpEHME: Yyroy MexIy
2 Henens
64 CKPEIIHMBAIOIIMUMUCS NPSIMBIMU B https://m.edsoo.ru/\WBREU9US7 o
eBpais
MIPOCTPAHCTBE P
I'eomeTpuyeckue METOIbI BEIUHMCICHUS yTiia 2 Heaes
65 P A T https://m.edso0.ru/3U40237CK a
MEXy MPSIMBIMU B MHOT'OTPaHHUKAX dheBpans
ByTrpaHHBIN yroj. CBOMCTBO JIMHEHHBIX 2 Heaes
66 Heyrp yr https://m.eds00.ru/BHACYFABO s
YIJI0B ABYTPAHHOTO yria dbeBpans
IlepnenaukynsipHble mIockocTu. CBOMCTBa 3 Hemens
67 PHCHAKYILP . https://m.edsoo.ru/FIHM69NVD a
B3aUMHO NIEPICHIUKYIISIPHBIX IIIOCKOCTEHN dheBpans
[Ipu3Hak nepneHANKYIIPHOCTH
IUIOCKOCTEH; TeopeMa 0 NPsIMO 3 Henens
68 P P . https://m.eds00.ru/FY5TMQ43F a
MEePECEUCHHS IBYX TUIOCKOCTEH dheBpans
MEePIEHIUKYISIPHBIX TPEThEH MITOCKOCTH
[IpsMoyronbpHBIN TapauieNenunen; Kyo; 3
Heaes
69 U3MEPEHMS], CBOUCTBA IPIMOYTOJIbHOTO https://m.edso0.ru/K99DBNDAW o A
eBpajsd
napajienenumnena p
TeopeMa o quaroHaiu IpsSMOYroJIbHOIO 4 Hepens
70 p g PAMOYT . https://m.edsoo.ru/E3T10AD6I &
napajuieJIienuIea 1 cleICTBUE U3 Hee dbeBpais
CrepeomeTpruecKkue U MPUKIaIHBIE 33/1a4H,
4 genensa
71 CBSA3aHHBIE CO B3aUMHBIM PACIIOIO0KEHUEM https://m.edso00.ru/4TBYU36HZ o
eBpaIst

IIPpsAMBIX W IIJIIOCKOCTH



https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ

[ToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,

4 nenens
72 napajuieibHbIE IJIOCKOCTU B CTAaHJAPTHBIX https://m.edso0.ru/TL947D6WK de s
BpaJIst
MHOTOTpaHHUKaX p
[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpEIIMBAOIIMXCS IPSIMBIX, PACCTOSIHUE 1 Henmens
73 pelmBaon p p https://m.eds00.ru/YFWZTOREN A
MEX/y CKPEIIUBAIOIIUMUCS MPSIMBIMU B MapTa
MPOCTBIX CUTYAIUAX
Paccrosnue ot TO 0 IIOCKOCTH, 1 Hene
74 TOARIE OT T qKHfI TIOCKROCTH https://m.edsoo.ru/\W5GN48EIM HeACHA
paccTostHuE OT MPSAMOM JI0 IIIOCKOCTH MapTa
Boluucnenue pacctossHud MEXIY |
HEIEeNs
75 CKPEIIMBAIOIIMMUCS MPSIMBIMHU C TIOMOIIBIO https://m.edsoo.ru/SW9VI1IHMD 8
Mapra
MEePIEHIUKYISIPHON MIJIOCKOCTH p
TpéxrpaHHblil yroi, HepaBeHCTBa s
TpexrpaHHbIX yrioB. Teopema IIudaropa, 2 Henens
76 peXTp yr p (arop https://m.edso0.ru/3XGHNLQ4J &
TEOpPEMbI KOCUHYCOB U CHUHYCOB JJIs1 MapTa
TPEXTPAHHOTO yTjia
DieMeHThI chepUIECKOI TEOMETPHUH: 2 Henens
77 bep P https://m.eds00.ru/HMVTV74CP s
reoae3nyecKre JMHUN Ha 3eMile MapTa
" " ) 2 Hepens
78 KonTponpHas padota "YTIIbl 1 paccTOSHUS https://m.edsoo.ru/AIRTWZ59YU
MapTa
CucreMmatuzanys 3HaHui "MHOTOrpaHHUK U 3 Hemens
79 u" P https://m.edsoo.ru/\VC3UOAK3B 8
€ro 3JIEMEHTHI MapTa
IInpamuna. Buasl nupamun. IIpaBuiinHas 3 genens
80 paMui g pamua. 1p https://m.edso0o.ru/J3R0247E0 s
nupamuaa MapTa
IIpusma. IIpsamas 1 HakJIIOHHASA IIPU3MEL. 3 genens
81 p p P https://m.eds00.ru/JINDHOOSEQ 8
[IpaBunbHas npusma Mapra
IIpsmoii mapaienenuies, IpsIMOyroabHbIN 4 Henens
82 p P A TIPAMOYT hittps://m.eds00.ru/L8803L ZGS a
napaiesienumnes, Kyo MapTa



https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS

Beinykieie MHOrorpanHuku. Teopema

4 nenensa

83 . https://m.edsoo.ru/B4TOMDU1D
Ditnepa Mapra
Brimykisie MHOTrorpannuku. Teopema 4
84 Olinepa. IIpaBunpHbIe U NOTYNIpaBUIbHBIE https://m.eds00.ru/QOMX9GALS At
MHOTOTPaHHUKH Mapta
1
85 Kontponbnas padota "MHororpaHHuku" https://m.eds00.ru/3N52B3TEM A
anpesns
IT 1
86 OHATHE BEKTOPA Ha MJIOCKOCTHU U B https://m.edsoo.ru/LRBSE3B09 Hezens
IIPOCTPAHCTBE anpesns
1
87 CymMa BEKTOpOB https://m.edsoo.ru/MNTSX2XL8 et
anpens
2
88 Pa3nocTh BekTOpOB https://m.edsoo.ru/SHBMZ1POH HEACIA
anpesns
2
89 [IpaBuiio napamenenunena https://m.edso0.ru/ XS6AN7LA2 eAet
anpens
2
90 YMHOKEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/MJUH128LR et
anpens
01 Paznoxenue BekTopa 1o 6a3I/IC}v/ TPEX httos://m.edsoo.rt/U760IDCTG 3 Henens
BEKTOPOB, HE JISKAIIUX B OAHOHN MIOCKOCTH anpens
3
92 CkansipHO€ IPOU3BEIEHUE https://m.eds00.rulJZ46VNC71 feAet
anpens
B
93 BIYUCIICHHE YTJIa MEXy BEKTOPAMH B httos://m.edsoo.ru/IUSI96UOP 3 Henmens
MPOCTPAHCTBE anpens
4
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH https://m.edsoo.ru/FIXV79T8B A
anpens
4
95 [Tpocreiinme 3aaun ¢ BEKTOPaMH https://m.edsoo.ru/JCWURNGO01 HeAet
anpens
96 [Ipocreiimme 3aga4u ¢ BEKTOpaMu https://m.edsoo.ru/BEHWOELKS = 4 wenens



https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS

anpens

97 IIpocreiiiune 3a1a4u ¢ BEKTOPaMH 1 https://m.edso0.ru/P3W8WZZSY L:ﬁenem

98 O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI 1 https://m.edsoo.ru/ECRMXSNM3 i{:ﬂeﬂeﬂﬂ

99 O000111eHE U CUCTEMATH3AIU 3HAHUI 1 https://m.edsoo.ru/XXBTFP5WL ;:jnem

100 HtoroBast KOHTpOJbHASA paboTa 1 https://m.eds00.ru/SFGPDWNKO i::ﬂeﬂﬂ

101 HTorosas KOHTpoJIbHAsA PaboTa 1 https://m.eds00.ru/X3ZG8A6SO i:ﬂenenﬂ

102 O000111eHIE U CUCTEMATH3AaIU 3HAHUI 1 https://m.edso0.ru/931AWXEK1 i:;ﬂeﬂﬂ
OBLIEE KOJIMYECTBO YACOB 10 102

[NPOTPAMME



https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KJIACC

Ne

KoanuecTBo 4acoB

JJIeKTPOHHBbIE HU(PPOBHIE

YyeOHnas neageas

Tema ypoka
n/n P Bcero Konrpoarnrie o0pa3oBaTe/bHbIE Pecypchl
padoThbI
[ToBropenue Temsl "KoopauHarel 1 Henenst ceHTAOps
1 BEKTOpa Ha MJIOCKOCTH U B 1 https://m.edsoo.ru/WERSDSI14U
npoctpancTae"
I1 "C 1 0
5 OBTOPEHHE TEMBI KaJ;I'}IpHOG 1 httos://m.edso0.ru/MEJOBONI? HEZIeNsl CeHTIOps
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue TeMbl "Beruucienue 1 Henens ceHTAops
3 yria MeXIy BEKTOpaMH B 1 https://m.eds00.ru/55KY41LVG
npocrtpaHcTae"
[ToBTOpenue Temsl "YpaBHeHNE 2 HeJIeIs CEHTSIOps
4 MPSIMOM, TIPOXOIAIIEH Yepe3 IBE 1 https://m.edsoo.ru/U20HPUSE6W
TOYKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1 https://m.edsoo.ruVY IHSTERW 2 HeJIeIs CEHTSIOps
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHUE MIIOCKOCTH, HOPMaJb 2 Hefiens CeHTIO0ps
6 P > HOP ’ 1 https://m.eds00.ru/541910WGX A P
ypaBHEHUE TJIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1 https://m.edso0.ru/NTYOG2APM 3 HefleIs CeHTSIOps
JluneitHble HEpaBEHCTBA, 3 Heflens CeHTIops
8 ! P 1 https://m.eds00.ru/54EQ7IQSE A P
JMHEWHOE TPOTrPAaMMHUPOBAHIE
Jluneit 3 0
9 I/IHefIHHe HEPaBEHCTBA, 1 https://m.edsoo.ru/VPKWBBAAA HEJIEJNsI CEHTSIOps
JTUHEIHOe IPOrpaMMUpPOBaHNE
AHaJIUTUYECKUE METObI pacuéra 4 Henens cCeHTAOPS
10 yIila MEeXIy NMPSMBIMHU B 1 https://m.edsoo.ru/KHJ20M3PV

MHOTI'OrpaHHUKax



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

11

AHaJIUTUYECKHE METOJIbI pacuéTa
yriia MeXJy MI0CKOCTSIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5S

4 Henenst CeHTAOPSA

12

13

14

dopmyiia pacCTOSHUSA OT TOUKHU 10
IIJIOCKOCTH B KOOPJIMHATAX

Haxoxnenue pacctostHuii oT
TOYKH JI0 TJIOCKOCTH B KyOe

Haxoxzaenue paccrosiHuii ot
TOYKH JI0 TUIOCKOCTH B
MIPaBHJIbHON MHpaMuUje

https://m.edsoo.ru/SG451UUG1

https://m.edsoo.ru/8V2N4X1L3

https://m.edsoo.ru/UZ15UU37F

4 Henenst CeHTAOPA

1 Henenst oKTAOps

1 Henens okTAOps

15

KonTponbhas padora
"AHanutruyeckas reomerpus”

https://m.edso0.ru/SNGILGHFM

1 Henens okTAOps

16

17

Ceuenus MHOI'OI'PaHHHUKOB:
CTaHAAPTHBIC MHOTOT'PpaHHHUKH

Ceuenns MHOT'OT'PAaHHUKOB: MCTOX
CJICI0B

https://m.edso00.ru/219603NHQ

https://m.edsoo.ru/52XG02J5B

2 Henemsl OKTAOPS

2 Henenst OKTS0ps

18

CequI/ISI MHOFOFpaHHI/IKOBI
CTaHI[apTHBIe IIJIOCKOCTH,
Hepecequm[ pr[MI)IX nu
MJIOCKOCTEH

https://m.eds00.ru/CUP7TCPXQ

2 Henenst OKTSOps

19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuleIbHbIE
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

3 Heels OKTAOPS

20

21

[TapannenpHble IPAMBIE U
IJTIOCKOCTH: Pac4€T OTHOLIECHHI
[TapannenpHble IPAMBIE U

IIIOCKOCTH: YTJIBI MCKIY
CKpCHIUBAOIHUMUCA ITPAMBIMU

https://m.edso0.ru/O71ROIJFI

https://m.edso0.ru/26EPTM74A

3 Henenst OKTAOps

3 Henenst OKTAOps



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A

22

23

[lepnieHIuKynspHBIE IPSIMBIE U
IJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHAMMETPUH
MHOT'OTPaHHUKOB

[lepnenquKyIsIpHBIE IPSIMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIAPAX

https://m.edso0.ru/YQUVT6EVZX

https://m.edsoo.ru/HQIN20ZJP

4 "enens oKTAOps

4 "enens oKTAOps

24

[IepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYMCIICHHUS JUIUH B
MHOI'OTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9J

4 "Henens oKTAOps

25

26

27

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJLHUKOB, ()OPMYJIBI JIS
TJI01a e, COOOPaKEHUSI TTOT00MS

[ToBTOpEeHMe: mIomaIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moaoous
[ToBTOpEeHMeE: MmIomAIH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopaxeHust moao0us

https://m.edsoo.ru/FDRZ09G4X

https://m.edsoo.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO

2 Henens HOsOpst

2 Henenst HosIopA

2 Henenst HosIopA

28

IImomann ceuenunii
MHOTOTPaHHUKOB: TUTOIIA T
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEeHUsI MOA00HS

https://m.edsoo.ru/X2HRM9HD4

3 Henenst HosIOps

29

IImomanmu ceuenunii
MHOTOTPaHHHUKOB: TIIOMIA M
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUs TOA0OHS

https://m.edsoo.ru/8H4ELY9NG6

3 Henenst HosIOps



https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6

30

KonrponsHas pabora
"I[loBTOpEeHUE: MHOTOI'PAHHUKH,
CEYEHHUsI MHOTOTPaHHUKOB"

https://m.edsoo0.ru/SSUW1IWWV1

3 Henenst HOSIOPs

31

O05BéM Tenra. O0beM
PSIMOYTOJIBHOTO
napasuiesienure/1a

https://m.edsoo.ru/6UXGO0RC9

4 Henenst HosIOps

32

33

34

35

3anaun 00 yaABOCHUHU Ky0a, O
KBaJIpaType Ky0a; O TPHCEKITUN
yria

CrepeoMeTpHUYECKUE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napajuiesienumneaa
[TpuknaaHbIe 33129, CBSI3aHHBIC C
BBIUHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napauiesienuimne1a

O0BEM npsIMOit TPU3MBI

https://m.edsoo.ru/VK2J2TXEF

https://m.edsoo.ru/ODR6H6TQS

https://m.edsoo.ru/OSHTIOT1G

https://m.edso0.ru/8AIL9YHYJ

4 "Henens HOSOPs

4 "Henens HOSOPs

1 Henens nexadps

1 Henens nexadps

36

37

38

CrepeomeTpruecKue 3a1auH,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB MPSAMOI TPU3MBI

[TpuknaaHble 3a1a4u, CBSI3aHHbIE C
00BEMOM MPSIMOI PU3MBI

Brruucnenne 06bEMOB Tel ¢
IIOMOUIBIO ONPEAECIEHHOTO
uHTerpaia. O6bEM HaKIIOHHOM
IIPU3MBI

https://m.edsoo.ru/1ID8HV54A9

https://m.edsoo.ru/QlY C4F8I1U

https://m.edsoo.ru/ON585060H

1 Henens nexadpst

2 Henens nexadps

2 Henens neKadps

39

Brraucienne 00bEMOB TeI C

https://m.edsoo.ru/2CJILCMKS8N

2 "Henens nexaops



https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N

IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM mupaMu/Ibl

40

41

42

®opmyna 00bEMa MUPaAMHUIBL.
OtHomeHNEe 00BEMOB MTUPAMH]T C
O0IIKM YTIIOM

dopmyna 00bEMa MUpPaMHIBL.
OtHomeHne 00bEeMOB MUPAMH/T C
O0IIKM YTiIoM
CrepeomeTpHuyeckue 3a1au,
CBSI3aHHBIE C 00BbEMaMU
HAKJIOHHOM TIPH3MBI

https://m.edsoo.ru/AL3PODC9E

https://m.edso00.ru/SGOOAJRNY

https://m.edsoo.ru/7TRSRHWOQO7

3 Henens nexadps

4 "Henens nexkaops

4 Henens nexaops

43

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHbBIE C 00BEMAMU TTHPAMHUIBI

https://m.edsoo.ru/SF480DTS6

4 "Henens nexadps

44

45

46

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM MTUPAMMU/IBI
[Tpumenenne o0bEMOB.

Brruncienue pacCcTosaHuA 10
IIIIOCKOCTH

https://m.edso00.ru/9SF60YYVX

https://m.edsoo.ru/Z4MZ27RMY

https://m.edsoo.ru/I39CX03CP

5 Henens aAexadpst

5 Hepnens nexaops

5 Hepnens nexaops

47

Kontponbras padota "O0BnEM
MHOrOrpaHHuKa"

https://m.edsoo.ru/XNWZSSJ7P

2 Henens ssHBaps

48

49

Hunmraaprdeckas MOBEPXHOCTD,
oOpa3zyromue MUITHHIPHIECKON
IIOBEPXHOCTHU

Hunuuap. [psamoi kpyrosou

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVW4KY55

2 Henens ssHBaps

2 "Henens sHBaps



https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55

HUIIMHAP. HJIOH_IaI[b MMOBCPXHOCTU
OUJINHApPA

50

51

52

Konnueckas noBEpXHOCTB,
o0pa3yroIre KOHUIeCKOn
nosepxHoctu. Konyc

Ceuenne KOHYCa IINIOCKOCTBIO,
HapaHHeHLHOﬁ IIJIOCKOCTH
OCHOBaHUA

VYceuénnblil konyc. M300paxenue
KOHYCOB U YCE€YEHHBIX KOHYCOB

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/EOVSHALSL

https://m.edso0.ru/9VKWVDCTE

3 Henens sHBaps

3 "Hexens sstHBapst

3 "Hexens ssHBapst

53

[Tnomanp 60KOBOM NOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9EANE

4 "Henens sHBaps

54

55

56

[Tnomans 60KOBOI MOBEPXHOCTU U
ITOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN IUIHHIIPA,
KOHYca

CrepeomeTpuueckue 3aau Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MMOCTPOCHHUEM CEUCHUN ITUITHHIIPA,
KOHYca

https://m.edsoo.ru/9NF4AUE3KJ

https://m.edsoo.ru/QZVH5EXL9

https://m.edsoo.ru/AKF6PW62W

4 nenens ssHBaps

4 Henens sHBaps

5 Hexaens sstHBapst

57

HpI/IKHa,ZIHI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.eds00.ru/3429Z1L HT5

5 Hexaens stHBapst

58

59

[TpuknagHelie 3a1a4n, CBI3aHHBIE C
HWIAHAPOM

Ccdepa u map

https://m.edsoo.ru/ZY6ENPVKD

https://m.edsoo.ru/\W1TVKAJOR

5 Henens THBaps

1 nenenst despains

60

[epecedenue chepsl u mapa ¢

https://m.edsoo.ru/JFBNB5ZS0

1 Henens deppans



https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0

wiockocteio. Kacanue mapa u
cdepsl TIOCKOCTHIO. Bum n
n300pakeHHE mapa

61

[lepeceuenue chepsl u mapa ¢
iockocteio. Kacanue mapa u
cdepsl IOCKOCThI0. Bua n
n300pakeHHE mapa

https://m.edso0.ru/M6WK9K950

1 Henens deBpans

62

63

VYpasaenwne chepsl. [Lomans
cdepsl u e€ yacren

CummMmetpus cdepsl U mapa

https://m.edsoo.ru/U8G24B0O8H

https://m.edsoo.ru/6E6GX0YJS

2 menens Gepans

2 "Henens deBpans

64

CrepeomeTpuueckme 3aa4u Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO chepoli U mapom,
MMOCTPOCHHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

2 menens Gepans

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHUEM UX CEUCHHIA
IUIOCKOCTBIO

https://m.eds00.ru/MXRDTK72T

3 nenens deBpans

66

[TpuknagHelie 3a1a4u, CBSI3aHHBIE
co cepoii u mapom

https://m.edsoo.ru/XW5LI17A9J]

3 menens deBpans

67

68

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYHCIICHHUA B
OKPY>KHOCTH, CTaHAAPTHBIE
mog00us

Paznuunsie KOMGI/IHaI_[I/II/I TCII
BpalICHUA U MHOTOT'PaHHUKOB

https://m.edsoo.ru/EJ20DAVEJ]

https://m.edso0.ru/LE7933LXX

3 Henens deBpans

4 nenens Qespais



https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX

69

3amauu o Teme "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/PHHLCG54E

4uenens GpeBpans

70

71

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"
Kontponbnas padota "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/22WPBLTP9

https://m.edsoo.ru/33W222M63

4 menens pespans

1 Hepens mapra

72

O0béM mumuHIpa. Teopema 00
00BbEMeE TPSMOTO IWINHAPA

https://m.edso00.ru/1ZN256ZMO

1 Henenst mapta

73

74

75

Berancnenmne o0bEMOB TeII ¢
IIOMOIIBIO OIIPENEIIEHHOTO
uHTerpana. O6bpéM KoHyca
ITmowmaay OOKOBOU U IOJIHOU
MOBEPXHOCTH KOHYCa
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB IMITUHIPA, KOHYCA

https://m.edsoo.ru/ACTOMFMVF

https://m.edsoo.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

1 Henenst Mmapta

2 Hejens MapTa

2 HefleNs MapTa

76

[IpukiiagHeie 3aga4u 10 TEME
"OOBEMBI U IUIOMIAINA
noBepxHocTel Ten"”

https://m.eds00.ru/QXEA9GPVB

2 "Henmens MapTa

77

O06bEM mapa u MapoBOTO CEKTOPA.

Teopema 06 06bEMe 11apa.
[Tnomane chepsr.
CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BBIYMCIIEHUEM
00BEMOB 11apa, ApPOBOTO
CerMEHTa M IIapOBOT0 CEKTOPa

https://m.edsoo.ru/\VV6ONBVZX

3 Henens mapTa

78

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIC C

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

3 "Hepxens mapTa



https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

00BEMOM TI1apa ¥ IIOMIABI0
cdepbl. COOTHOLICHUS MEKITY
IUIOIIA/ISIMH ITOBEPXHOCTEH U
00BEMaMU ITOIO0HBIX TET

79

80

[TogoOHEbIe Tena B MPOCTPAHCTBE.

N3menenne o6nEma mpu moqo0uu.

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB TeJ U IJIOLAACH
MOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MIOBEPXHOCTU M O0BEMBI KPYTIIBIX

TCI

https://m.edsoo.ru/H24188MKQ

https://m.edso0.ru/73UODGNYR

3 Henens mapTa

4 "Henens MapTa

81

JIBM>KeHUS MPOCTPAHCTBA.
Otobpaxenus. JIBuxeHus u
paBeHcTBO (huryp. O6mme
CBONCTBA JBUKECHUU

https://m.edsoo.ru/RXJ4YW6ENA

4 "Henens MapTa

82

Buael n1BuxkeHMI: napaieIbHbII
MEPEHOC, IEHTPpAIbHAS
CUMMETpHUS, 3epKaJbHAas
CUMMETPHUSI, TOBOPOT BOKPYT
IpsAMOI

https://m.edso0.ru/ZSUA77NTX

4 "Henens MapTa

83

84

85

[IpeobpazoBanwms momoowms.
[Ipsimas u chepa Ditnepa
I'eomeTpuueckue 3agaun Ha
PUMEHEHHE JBHKEHUS
Kontponbnas padota "BekTops! B
npocTpaHcTae”

https://m.edsoo.ru/A1IPU2WOAX

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

1 Hepens anpens

1 Henena anpens

1 Hepens anpens



https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK

86

87

88

89

90

91

O6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 kmaccos,
CUCTEeMAaTH3alMsl 3HAaHHIA:
"[TapajienbHOCTD MPSIMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATUI U METO/IOB Kypca
reomerpuu 10—11 kmaccos,
CHCTEMaTH3aIlHs 3HAHUIA:
"BexTops! B ipocTpaHcTee”

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTEeMaTH3aIlvsl 3HAaHU:
"BexTops! B mpocTpaHcTee”

Oo6o06m1aromiee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucreMaTru3anus 3HaHui: "O0bem
MHOrorpaHHuka"

O6o6m1aromiee nosropenue 11
MIOHATHM U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMaTrusanus 3HaHui: "O0bem
MHOT'OrpaHHHUKa"

O6o6m1aromee nosropenue 11
MIOHATHUI U METO/IOB Kypca
reomerpun 10-11 xnaccos,

https://m.edsoo.ru/AIHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

https://m.edsoo.ru/B85S7VDTC

https://m.edso0.ru/AJX4CDP5I

https://m.edsoo.ru/H2ZABPRXO

2 Hejens arnpens

2 Henens anpens

2 Hepnens anpens

3 Henens anpens

3 Henens anpens

3 Hepnens anpens



https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO

cucTeMaTu3alus 3HaHuH:
"ILnomaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuu 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHHIHA:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

https://m.edso00.ru/JG1DJ50NK

4 "enens arnpens

93
94

HToroBast KOHTpOJIbHAS paboTa

HroroBas koHTpoIbHAs paboTa

https://m.eds00.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

4 "enens arnpens

4 nenens anpens

95

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3aIlnsl 3HAHUH

https://m.edsoo.ru/UI126CB4XL

1 Henensa masa

96

Hcropus pa3sBUTHS CTEPEOMETPUN
KaK HayKHd U €€ pojib B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5

1 Henmensa mas

97

98

99

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKHd U €€ pojb B Pa3BUTHHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKH U e€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U

https://m.edsoo.ru/8ZKNMYFO03

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

1 Henmensa mas

2 Henead Masd

2 Henead Masd



https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

KOMITBIOTCPHBIX TEXHOJIOTHI

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpEOMETPHUH
KaK HayKd U €€ poiib B Pa3BUTHHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEpEOMETPHH
KaK HayKd U €€ poiib B Pa3BUTHHI
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

2 "Hexend Mas

https://m.edsoo.ru/GEJCO734F

3 genensa Masa

https://m.edsoo.ru/RK4XSFWNR

3 genensa mMasa

https://m.edso00.ru/X89TQ8776



https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

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
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccupumupoBars B3aUMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATHSAMU: MHOTOIPAHHHK, BBINYKJIBIH M HEBBITYKJIBIN
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIDAaHHMKOB (IMpamMuaa, HOpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPDAaHHHUKH, MPABUIIHHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEY€HNE 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:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
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

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (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,
o0pasyrole 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 MOHATHSAMH: MHOTOIPDAaHHUK, 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

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUEC BCKTOPOB, KOJUIMHCAPHBLIC W
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 YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
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 PEHICHUA CTaHJApPTHBIX
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 NPOSABIICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

6.23

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




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TE€OMETPUH, 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
7

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

B3aumHoe pacnosioskeHue NpsIMbIX B IPOCTPAHCTBE: IEPECEKAOLINECS, TapajlIe/IbHbIE
U CcKpemuBawpomuecs mnpsmele. [lapamienpHOCTh MNpsAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE: MapaJlIe/IbHbIE NpPSIMblE B IPOCTPAHCTBE, MAPAIIEIBHOCTh TPEX
OpsIMBIX, MapajuIeIbHOCTh MPSAMOM M IUIOCKOCTH. YTJIBIC COHAINpPaBICHHBIMU
CTOPOHAMH, YTOJI MEXIy NPAMBIMH B IpocTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUIeJbHBIX IUIOCcKOCcTed. IIpocreiimue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUJIOCKOCTU: NCPHCHAWKYIISIPHBIC TIPAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYISIPHOCTU MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIrOJI MEXKIY NPSIMOU U IJIOCKOCTBIO, IBYTPAHHBII
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 TIOCKOCTH, MPOEKIUs (HUTYpHI Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX nmepreHIuKyIsipax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunesn, npssMOyroibHbIN Mapaenenumnes] u
ero csoictBa. [lupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs NHpaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMKJIa U MPaBUWIBHBINA TeTpasap, Kyo. I[IpencraBnenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO 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
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpeMa O IUIOLIAJNA YCECYEHHOM NUPaMHIBI.
[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

[Hunuaapudeckas 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
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEM,
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. CJIOKEHME U BBIUNTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIAHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpPJAMHAT B TpocTpaHcTBEe. KoopawHaThl 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, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXKXCECTBO, IMOAMHOXKECTBO, OII€pallMd HaJl MHOXCCTBAMMU,
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 TNIOCKOCTH; 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 MOKA3aTEIEM,
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 JETUMOCTH, HAMMEHBIINH 00IInit
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIDQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHusi APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

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




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/1aBaTh IOCJIEIOBATEILHOCTH, B TOM YHUCJIE€ C IOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MIPOU3BOJUTL apU(PMETHUECKUE JEHCTBHS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprUpOBaTh MNMOHATHUAMH: pPALUOHAIBHBLIC, HPPALUOHAJIBHBIC,
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 W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aa4 "1 3a/1a4 U3 pas3JINYHbIX obOmacreit HAayYKHU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIUS, aCUMIITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCIATh  NPOM3BOJAHBIE  CYMMBI, TMPOM3BEICHHUS, YAacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BaHUEM allapaTa MaTeMaTH4ecKOoro
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; HNpUBOAWUTL HNPHUMEPBI MATCMATHUYCCKOro MOACITIHUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
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 NPEeIMETOB M 3ahad U3 pealbHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHCHI/Iﬁ, 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, YpPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a/1a4M, UCCIIEN0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HaboOpa; yMEHHe H3BIEKaTh, MHTEPIPETUPOBATH
nH(pOopMalLKIo, NPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKarOIlYl0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TpaduyecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh 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 CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
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/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPHI TPOSBICHHUS 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
yroj, TpEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, MapaUIeIbHOCTD 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

10

YMeHue omepupoBaTh MOHATHUSAMU: IJIOMEAAL (GUTYPB, 00BEM (UTYPHI,
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
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (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

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA 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
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12
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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

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId 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 HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. 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 BeIpaKEHHIA

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 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
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. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuueckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs. (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
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 Teomerpust
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

» Maremaruka. I'eometpust; 10 kimacc. yrimyoiaenHoe ooyuenue Mepsisak AL,
Homwuposckuii [.A., [TomsikoB B.M.; mox peaakuuen [lononsckoro B.E.
OO0111eCTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTENbCKUI HEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natensectBo «IIpocsemenuey
* Maremaruka. 'eomerpus; 11 knace. yriny6nenHoe ooyuenue Mepsisik AT,
Homuposckuii [[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO M3M1aTeIbCKU LICHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocenieHuey

METOANYECKHNE MATEPHAJIBI JIUISA YUYUTEJIA
https://resh.edu.ru/for-teacher
https://edsoo.ru/metodicheskie-materialy/

https://edsoo.ru/metodicheskie_videouroki/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
https://resh.edu.ru

https://m.edsoo.ru/






