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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUHU 33/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUM, KAK COCTABJISIONICH mpeaMeTHON oOnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOIO C UCIHOJIb30BAHUEM MATEMATUKH.

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

paclIMpeHne MPEACTABICHUA O T€OMETPUU KaK 4acTH MUPOBOM KYJIBTYPBI U
(opMHUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

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

dbopMupoBaHHE  YMEHHUS  BJAJEThb  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;

(dbopMUpOBaHNHE YMEHHUS pPacliO3HAaBaTh HAa YEPTEXKaX, MOJEIAX U B peaJbHOM
MHUpPE MHOIOTPAaHHUKH M Te€jla BpalleHUsA, KOHCTPYUPOBATb TI'€OMETPUUYECKHUE
MOJENH;

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

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSThH, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpPECa K U3YUEHUIO TE€OMETPUU;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

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 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
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYCCKUMH TMOHATUSIMH M HABBIKAMU TTOCJIEIOBATEILHO M MOCTYIATEIBHO, 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 auddepeHunanuu  00ydeHHs,  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, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPsAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX MPSIMBIX, 1APAIUICIIBHOCTD MPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

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

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YTOJI, 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! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpadap, KyO. IlpeacraBieHue O MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJp,
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 TOBEPXHOCTH TMPABUIBHOW MHPaMUJBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPUsS NPABWIBHBIX NPH3M, CHMMETPHUS NPaBUIbHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O PA3IOKEHUH 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

[MonsiTust: IMUIMHAPUYECKAss TOBEPXHOCTh, KOHHUYECKas IOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
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 ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIJIAHJpA, TUPaMUIbl U KoHyca. O0BEM 1mapa M m1apoBOro
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 MHOTOTPAHHUK WJIH TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
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 BHYTPEHHETO MPOEKTHUPOBAHUS, METON IEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHAT B npocTpaHcTBe. Koopaunatel BekTopa. Paznoxkenne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JBWXEHUN: TapauieNibHBIA MEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[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 (BbIOOpPBHI, OMNPOCHI U APYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUHCKOW MAaTEMAaTHUKH, LIEHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOrO 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 OTHOLICHUE K MHpPY, BKIIOYAsl ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUYeCKUe 3HaHUA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHOM 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
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
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 IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOW MIesATEebHOCTH, 3TaloB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKJIIOUEHHUH 110 aHAJIOTHUH;

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

BBIOMpaTh Ccrnoco0 penieHus ydyeOHOW 3agadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIWE  MPOTHBOpEuYHe,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLleCcCa, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

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

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
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 IHACBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTEeMaTU4YECKOM 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IUTYpMBl» M UHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU 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(UIIMPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPaHHUKAMH,



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PAaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TE€OMETPUYECKUX BEIUYHMH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e WU3BJECKaTh, MPeoOpPa3OBBIBATh M HHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PEeLIeHHs] MaTeMaTH4eckd  CcpOopMyIHMpOBaHHOM
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e UMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHSI TEOMETPUH 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 MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PaCIONokKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy U
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
YEepTEKU U3 PUCYHKOB HPOCTBHIX OOBEMHBIX (QUIYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO 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, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajuIeIbHOM  TIEPEHOCE, UEHTPAIBbHOM CHMMETPHUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJararoliMX HECKOJbKO IIaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, UCCIENOBATH MOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T'€OMETPUM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo 4acoB
Ne dyeKkTpoHHbIe (LM pPOBbLIE)
HaumeHoBaHue pa3/esioB U TeM MPOrPaMMBbI KoHTpoJibHbIE
n/n Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI
Brenenue B ctepeoMeTputo 23 1 https://resh.edu.ru/, https://uchi.ru/
B3anMHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE 6 1 https://resh.edu.ru/, https://uchi.ru/
n N
3 APATLICILHOCT MPAMBIX | HIOCKOCTEH B 8 0 https://resh.edu.ru/, https://uchi.ru/
MIPOCTPAHCTBE
n .
4 CPHCHAMKYTAPHOCTD HPAMBIX I TITOCKOCTCH B 25 1 https://resh.edu.ru/, https://uchi.ru/
MIPOCTPAHCTBE
5) VYTIIBl U pacCcTOSHUS 16 1 https://resh.edu.ru/, https://uchi.ru/
6 MHororpanHHuKu 7 1 https://resh.edu.ru/, https://uchi.ru/
7 Bekrtopsl B mpocTpaHcTBe 12 0 https://resh.edu.ru/, https://uchi.ru/
8 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allusl 3HAHUN 5 2 https://resh.edu.ru/, https://uchi.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunuyecrBo yacos
Ne JlaTa
Tema ypoka KoHTpoJbHbIe
n/n Bcero U3YYeHUS
padoTshI
OcHoBHbI€ MpaBUiia U300paKeHUs HA PUCYHKE ITIOCKOCTH, apaslieIbHbIX
1 1 0 01.09.2023
IpSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
[TonsiTust crepeoMeTpUn: TOUKa, IpsiMasi, MIO0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
2 IpaBuJia U300paKeHUsI HA PUCYHKE TUIOCKOCTH, apaJuIeIbHbIX MPSIMBIX 1 0 06.09.2023
(OTpe3KOB), cepeaAHBI OTPE3Ka
[onsaTus: mepecekarommecs MIOCKOCTH, MEPECEKAIONTUECS MPSIMasi U TNIOCKOCTB;
3 P » 1EP P ’ 1 0 06.09.2023
MOJTYIIPOCTPAHCTBO
[TonsTHS: Iepecekarolecs IIOCKOCTH, MePeceKaIoINecs IpsMasi U IIIOCKOCTh;
4 P > TIeP P ’ 1 0 08.09.2023
TIOJTYIIPOCTPAHCTBO
MHororpaHHMKH, H300pa’keHre IPOCTEUIIINX TPOCTPAHCTBEHHBIX GUTYP,
5 1 0 13.09.2023
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, H300paKeHHe MPOCTEUIIINX MMPOCTPAHCTBEHHBIX GUTYD,
6 1 0 13.09.2023
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUHN U NIEPBBIE CIEACTBUS U3 HUX 0 15.09.2023
8 AKCHOMBI CTEPEOMETPUH U TIEPBHIE CICICTBUSI U3 HUX 0 20.09.2023
9 AKCHOMBI CTEPEOMETPHH U TIEpPBBIE ClIeACTBUS M3 HUX. CIIOCOOBI 3a1aHus 1 0 90.09.2023
NPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAUEHUS MPSIMBIX U MJIOCKOCTEMN R
N3ob6pakenue ceueHuit nmupaMusl, Kyoa v IpU3Mbl, KOTOPbIE IPOXOIAT Yepe3 X
10 pEdpa. M3o0paxeHne nepeceueHus MoJy4eHHbIX TUIOocCKocTel. PackpamBanue 1 0 22.09.2023
MOCTPOCHHBIX CEUYEHHUH Pa3HBIMH LIBETAMH
N3o6paxenne cedeHui mupamMmubl, Kyoa v MpU3Mbl, KOTOPbIE MPOXOJAT Yepe3 uX
11 P PAMITAEL, (YD 1 TIPHBNEL, KOTOPLIE P P 1 0 27.09.2023

pébpa. M3o0pakeHne nepecedeHus MoTyIeHHbBIX MII0CKoCTel. PackpammBanue




MMOCTPOCHHBIX CCUeHUM Pa3HbIMU LIBETAMU

N3o0paxeHue cedeHuit mupamMmuibl, Kyoa v Mpu3Mbl, KOTOpPbIE IPOXOJIAT Yepe3 UX

12 pEbpa. M300paxkeHne nepeceueHus MoyuYeHHbIX IIocKocTeil. PackpamBanue 27.09.2023
MIOCTPOCHHBIX CEYCHUN Pa3HBIMU I[BETAMU
N300pakeHre ceueHui MMpaMuIbl, Kyoa U TPU3MBI, KOTOPBIC TPOXOIST Yepe3 uxX

13 pE€opa. M3o0parkeHue nepeceueHus MoaydYeHHbIX II0OCKOCTeH. PackpammBanue 29.09.2023
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH

14 Merto ciie10B I TOCTPOCHUS CeUSHUN 04.10.2023
Merton crnenoB i1 moctpoeHus: ceueHuil. CBoICTBa epeceueHuil NpsMbIX U

15 04.10.2023
TUTOCKOCTEH
MerToz cienoB it NOCTpOoeHHs ceueHuit. CBONCTBA NEpeceUeHM MPSIMBIX U

16 06.10.2023
TUIOCKOCTEH

17 [TocTpoenwne ceuenwmii B mupamue, Kyoe mo Tpém toukam Ha péopax. Coznanue 11.10.2023
BBIHOCHBIX YE€PTEIKEH M 3aIMCh [IIaT0B MTOCTPOCHUSI o

18 [TocTpoenue ceuenunii B mupamu/ie, Kyoe mo Tpém Toukam Ha pédpax. Coznanue 11.10.2023
BBIHOCHBIX YE€PTEIKCH M 3aIMCh [IIaT0B MTOCTPOCHUSI o

19 [TocTpoenue ceuenuii B nupamusie, Kyoe rno TpéM Toukam Ha péopax. Coznanue 13.10.2023
BBIHOCHBIX YepPTEKEW U 3aMUCh I1aroB MOCTPOCHHUS o

20 [TocTpoenue ceuennii B mupamu/ie, Kyoe mo Tpém Toukam Ha pébpax. Coznanue 18.10.2023
BBIHOCHBIX YE€PTEIKEH M 3aIMCh [IIaT0B MTOCTPOCHUSI o

21 [ToBTropenue nnanumerpuu: Teopema o MpONOPIHMOHAIBHBIX OTpe3kax. [logobue 18.10.2023
TPEYTrOJbHUKOB o

99 [ToBTopenue mnanumetpun: Teopema Menenas. PacyeTsl B ceueHUsIX Ha 90.10.2023
BBIHOCHBIX YepTekax. MicTopust pa3BUTHS TIIAHUMETPHH U CTEPEOMETPUHN o

23 Kontponbnas pabora "Akcuomsl ctepeomerpun. Ceuenus" 25.10.2023

24 B3anmMHoe pacronioxxeHue npsMbIX B IpocTpancTBe. CKpeIuBaonecs npsMole. 95 10.2023
[Ipu3Haku ckpemmBarOMXcs MpsMbIX. [lapaniensHbie mpsMbie B TPOCTPAHCTBE o

25 Teopema o CyIecTBOBaHUHM M €TMHCTBEHHOCTH MPSIMOM TapaJlJIeIbHOW TaHHOK 27.10.2023




IPSIMOM, IPOXOASILIEH Yepe3 TOUKY POCTPAHCTBA U HE JIeKallel Ha JaHHOU
npsaMoil. JleMMma o nepeceyeHUH napasiesbHbIX MPSIMbIX IIIOCKOCTBIO

[TapamienbHOCTB TpeX MpsAMBIX. TeopeMa 0 TpPEX napajlieIbHbIX IPSAMBIX.

26 08.11.2023
TeopeMa 0 CKpeUIMBAIOIINXCS TPSIMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA MapalljIeIbHOTO 08.11.2023
npoekTupoBanus. V3o0paxeHnue pa3Hbix GUTryp B MapajljieIbHON MPOSKIUU o

28 LlenTpanbHas npoekuus. Yroy ¢ COHANpaBICHHBIMA CTOPOHAMH. YTOJ MEXKIY 10.11.2023
IPSIMBIMU

29 3amaun Ha JOKA3aTeNbCTBO U UCCIIEIOBAHKE, CBSI3aHHBIE C PACIIOIOKECHHEM 15.11.2023
IPSMBIX B TIPOCTPAHCTBE
[TonsiTHst: MapaiaeNnbHOCTh MPSMOIl U MIIOCKOCTH B mpocTpaHcTse. [Ipu3nak

30 NapajuIeIbHOCTH NPSIMOU U III0CKOCTH. CBONCTBA MapajuieIbHOCTH HPSIMON U 15.11.2023
TUIOCKOCTH

31 I'eomerprueckue 3a1a4n Ha BBIYHUCICHUE U JOKA3aTEIbCTBO, CBA3aHHBIC C 17.11.2023
HapajieIbHOCTBIO MPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE

39 [TocTpoenne cedeHus:, MPOXOISIIETO Yepe3 JAaHHYIO MPSAMYIO Ha YepTexKe U 99 11.2023
MapajuieIbHOTO IPYrol npsaMoi. Pacuér oTHomeHum

33 [TapannensHas npoeKLys, IPUMEHEHHUE [Tl TOCTPOSHUS CeUeHUH KyOa u 99 11.2023
napanienenunena. CBoicTBa napauiesenunesa 1 mpu3mMbl o

34 [TapannensHbie IockocTH. [Ipu3HaKky mapamiebHOCTH BYX IIOCKOCTEH 24.11.2023

35 Teopema 0 mapayIenbHOCTH U €AMHCTBEHHOCTH TUIOCKOCTH, MTPOXOASIIEH depe3 99.11.2023
TOUKY, HE IPUHAUICKAITYIO JAHHOU IJIOCKOCTH ¥ CIIEJICTBHS U3 HEE

36 CBoiicTBa mapaieNbHbIX MJIOCKOCTEN: 0 MapaIeIbHOCTU MPSAMBIX ITepecedeHus 99.11.2023
IpY TePECeUeHUH! JBYX MapajlIeNbHbIX TIOCKOCTEH TPeTheil
CaolicTBa napasuieabHbIX IIIOCKOCTEN: 00 OTpe3Kax MapauleabHbIX MPSIMBbIX,

37 3aKJIFOUEHHBIX MEX]Ty MapaJljIeIbHBIMU INIOCKOCTSAMU; O MIEPECEUECHUH TPSIMOH C 01.12.2023
JBYMsI TAPAILIETBHBIMU TUIOCKOCTSIMH

38 [ToBTopenue: Teopema ITudaropa Ha maockocTr 06.12.2023




39 [ToBTOpEeHUE: TPUTOHOMETPUS MPSIMOYTOJIHLHOTO TPEYTOIbHUKA 06.12.2023

40 CBoiicTBa Ky0a 1 MPSMOYTOJIHHOTO MapaJlIe/ICITUIIe/1a 08.12.2023

41 Berurcnenue IMH OTPE3KOB B KyOe U MPSMOYTOJILHOM MapaljiesIeUIe e 13.12.2023

42 Hepnel;mmcynﬁpﬂocn, IIPSAAMOM U INIOCKOCTU. [IpU3HaK neprneHuKyIspHOCTH 13.12.2023
IPSMOM U TNIOCKOCTH

43 HepHteHHKYHﬂpHOCTB npsIMOM U TUIOCKOCTH. [Ipr3Hak neprneHuKyIspHOCTH 15.12.2023
PSIMOH U TIIOCKOCTHU

44 Teopema 0 CyIeCTBOBaHHH U eI[I/IHCTBeHHE)CTI/I PSIMOM, IPOXOIALICH Yepe3 90.12.2023
TOYKY MPOCTPAHCTBA U MEPICHIUKYISIPHON K IMIIOCKOCTH

45 [110CKOCTH ¥ NEePHEHIUKYIISIPHBIE UM MPSIMbIE B MHOTOTPAaHHHUKAX 20.12.2023

46 [110CKOCTH ¥ MEePHEHIUKYISIPHBIE UM MPSIMbIE B MHOTOTpPaHHUKAX 22.12.2023

47 [eprienaukynsap u HakiaoHHas. [TocTpoerne nepneHIMKyIsApa U3 TOYKU HA 97 122023
PSIMYIO

48 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHIMKyaspa U3 TOYKU Ha 97 12.2023
OpSAMYIO

49 Teopema o Tpéx mepneHANKYIIsIpax (mpsmasi 1 oOpaTHas) 29.12.2023

50 Yroa Mexy CKpelMBaroIMMHUCS IPSIMBIMU 10.01.2024

51 [Mownck nepijeHm/IKyns[pme MPSIMBIX C IIOMOIIBIO MTEPIIEHANKYIISPHBIX 10.01.2024
IUIOCKOCTEH

52 Teopema o Tpéx nmepreHANKYIApax (MpsMasi 1 oOpaTHasi) 12.01.2024

53 OpToroHanbHO€ IPOEKTUPOBAHNE 17.01.2024

54 ITocTpoenne C?‘—IeHI/Iﬁ Ky0a, IpU3Mbl, TPABUIILHON MUPAMUIBI C ITOMOIIBIO 17.01.2024
OPTOTOHATBHOW TTPOESKITHH

55 [Toctpoenue ceiquHﬁ Ky0a, IPU3MBbI, TPABUIbHOW MUPAMU/IBI C TOMOIIBIO 19.01.2024
OPTOTOHAIBHOW MPOESKIUH

56 CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO MJIOCKOCTHU. [11ocKOCTH cuMMeTpHii 94.01.2024

B MHOT'OI'paHHUKax




57 [Ipu3Hak nepneHMKyISpHOCTH MPSIMON U IUIOCKOCTH KaK CIIEACTBUE CUMMETPUH 24.01.2024

58 [TpaBuIBHBIE MHOTOTPAHHUKH. Pacd€T pacCcTOSTHUN OT TOYKHU JI0 TNTIOCKOCTH 26.01.2024

59 [IpaBusibHBIE MHOTOTPaHHUKHU. Pacy€T paccTOSTHUN OT TOYKHU JI0 TNIOCKOCTH 31.01.2024
Crioco0bl OITyCTUTH NEPIICHANKYISPBI: CAMMETPUS, CABUT TOYKH 10

60 YT TEPHEIHI TP P 31.01.2024
napauIeIbHOU MPSMON

61 CnBur 1o HenapayIeIbHOU MPSMON, U3BMEHEHUE PACCTOSHUN 02.02.2024
Kontponbnas padota "B3zanMHoe pacnosiokeHHe MPSIMbIX U TUIOCKOCTEH B

62 P b P P 07.02.2024
POCTPAHCTBE
[ToBTOpEHME: Yroil MEKAY MPSIMBIMU Ha IUIOCKOCTH, TPUTOHOMETPHSI B

63 petHe: yT v 1P 1P P 07.02.2024
MPOM3BOJILHOM TPEYTOJIbHHUKE, TEOPEMa KOCHHYCOB

64 [ToBTOpEHME: Yroa MEXAy CKPEIIMBAIOIIMMUCS IPSIMBIMU B IIPOCTPAHCTBE 09.02.2024
I'eoMeTprueckre METOIbI BEIYHCICHUS YTIIa MEXTY MPSIMBIMH B

65 P 7 P 14.02.2024
MHOTOTPaHHHKAX

66 JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX YIVIOB JBYTPAHHOIO yIiia 14.02.2024
[MepnernuKysipHbIe MII0CKOCTH. CBOMCTBA B3aUMHO MEPICHIUKYIISIPHBIX

67 PHEHATEYD P P 16.02.2024
TUTOCKOCTEH

68 [Tpu3Hak neprneHIuKyIIPHOCTH MIIOCKOCTEH; TeopeMa o MPsMOi MepeceyeHus 91.02.2024
JIBYX TUTOCKOCTEH MEePIeHIUKYISIPHBIX TPEThEH TUIOCKOCTH R
[TpstmoyronbHBIN Napanenenumnes; Ky0; n3MepeHus, CBOMCTBA PSIMOYTOJIBHOTO

69 21.02.2024
napasuieNienumne1a

70 Teopema o AuaroHa M MPSIMOYTOJILHOTO TapaJlJIeIeUIea U CISICTBUE U3 HeE 28.02.2024
CrepeoMeTpHuuecKkre U MPUKIATHbIC 3a]]a41, CBS3aHHBIE CO B3AUMHBIM

71 PEONETP P ’ 28.02.2024
PacTOI0KEHUEM MPSMBIX U TIOCKOCTH
[ToBTOpEHME: CKPENTUBAIONTUECS MPSAMBIC, TapPAJUICITbHBIC TFIOCKOCTH B

72 P P PAMbIC, Tap 01.03.2024
CTaHJAPTHBIX MHOTOTPaHHHKAX
[MTapa mapamienbHBIX TUIOCKOCTEH Ha CKPEIIMBAIOIINXCS IPSMBIX, PACCTOSTHHE

73 pa ap P PAVIBES, P 06.03.2024

MECXKAY CKPCIIUBAOIIUMHCA IMPSAMBIMHA B IIPOCTBIX CUTYyalUAX




74 PaccrosiHue oT TOYKHM 0 MIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 TIIOCKOCTH 1 0 06.03.2024
75 Brruucnenue paCCTUo;IHI/H?I MEX/1y CKPEIIUBAIOIUMUCS MPSIMBIMH C IOMOIIBIO 1 0 13.03.2024
NEepIEHINKYISPHOH MII0CKOCTH
76 TpéxrpanHblil yroJi, HEpaBeHCTBA JJIs T"pexrpaHHLIX yrioB. Teopema ITudaropa, 1 0 13.03.2024
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTia
77 DneMeHTHI ChepruIecKoil FTeOMETPUH: Te0Ie3NIECKUe IMHIK Ha 3emiie 1 0 15.03.2024
78 KonTponbhas pabota "Yrisl 1 paccTostHUS" 1 1 20.03.2024
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK U €70 SJIEMEHTHI" 1 0 20.03.2024
80 [Tupamuna. Buael mupamun. [IpaBuiabHas nupamuga 1 0 22.03.2024
81 [Ipuzma. Ilpsmas u HakiaoHHas npusmsl. [IpaBunpHas npusma 1 0 03.04.2024
82 [Tpsimoii mapasuienenune, IpsIMOYTOJIbHBIN Mapaienenumnes, Kyo 1 0 03.04.2024
83 Brinykiibie MHOTOrpanHuku. Teopema Ditnepa 1 0 05.04.2024
84 Boinykinblie MHOrOorpanHuku. Teopema Ditnepa. [IpaBuibHbIE U OTYIPABUIbHbIE 1 0 10.04.2024
MHOTOTPaHHUKH
85 Konrponbnas padora "MHororpaHHuku" 1 1 10.04.2024
86 [ToHsiTHE BEeKTOpA HA IJIOCKOCTH U B TIPOCTPAHCTBE 1 0 12.04.2024
87 CymMma BEKTOpOB 1 0 17.04.2024
88 PazHoCcTh BEKTOPOB 1 0 17.04.2024
89 [IpaBuno napamnenenunena 1 0 19.04.2024
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 0 24.04.2024
o1 Paznoxxenne BekTopa 1o 6a3zucy TpéX BEKTOPOB, HE JISKAIIUX B OJHON 1 0 94.04.2024
TUTOCKOCTH
92 CkansipHo€ NMpOU3BEICHNE 1 0 26.04.2024
93 Brruucnenue yria Mexay BEKTOpaMu B IPOCTPAHCTBE 1 0 03.05.2024
94 [IpocrTeiimue 3aga4un ¢ BEKTOpaMHU 1 0 08.05.2024
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 08.05.2024




96 [Ipocreiinme 3a1a4n ¢ BEKTOpaMH 1 0 10.05.2024
97 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 0 15.05.2024
98 O0o001IeHre U CHCTeMaTU3alus 3HAHUH 1 0 15.05.2024
99 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 0 17.05.2024
100 Hrorosast koHTpoIbHAs paboTa 1 1 22.05.2024
101 Hrorosast kKoHTpoOJIbHAS paboTa 1 1 22.05.2024
102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 0 24.05.2024
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpus, 10 kimacc/ Mepsinsk A.I'., Homuposckuii [1.A.,
[TomsikoB B.M..; mox penakumeit [Togonsckoro B.E.,.— M. : Benrana-I"pad,
2019

* Maremaruka. ['eometpus, 10 kimacc/ Mepsnsk A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; nox penakuueit [lononsckoro B.E.,.— M. : Benrana-I"pad,

2019

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

Mepzmsik A.I'., [lononckuit B.b., Pabunosuu E.M. Marematuka:I'eomerpus.
10 knacc. CamocTosITENbHBIE U KOHTPOJIbHBIE pA0OTHI (YriTyOIeHHBIH
ypoBeHb).— M. : Benrana-I"pad, 2023

Mepansk A.T'., Tlonmonckuit B.b., Pabunosuu E.M. Martematuka:I'eomerpus.
11 knacc. CamocTosiTeNbHBIE U KOHTPOJIbHBIE pa0OThI (YrTyOJIeHHBIN

ypoBeHb).— M. : Benrana-I'pad, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://ptlab.mccme.ru/vertical
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